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Abstract
Job satisfaction is vitally necessary in the daily life of the workforce, and the essential elements,
materials and mechanism that drives job satisfaction demand great attention. At present, the situation
of healthcare workers in the employment of Ogun State Hospitals Management Board, Nigeria, seems
to be less satisfied with the policies of the healthcare institutions. The study examined job satisfaction
and the quality of healthcare delivery in Ogun State Hospitals Management Board (HMB) in Nigeria.
This study adopted a cross-sectional design method and was conducted among the healthcare
professionals in the study area. A total of 729 copies of a well-structured questionnaire were
administered using a multi-staged sampling technique to obtain information from all the available
healthcare professionals in the study area. Data collected were analysed using descriptive statistics.
Findings of this study revealed that 12.5 % of healthcare professionals in Ogun State Hospitals strongly
agreed, 21.9% moderately, and 32% slightly agreed with the level of satisfaction of the leadership and
management styles. 25.7% of the healthcare professionals disagreed (7.4% strongly, 4.0% moderately
and 14.3% slightly) that they would recommend employment in the study area. The results further
revealed that 47.9% of healthcare workers had a low level of job satisfaction that could lead to many
factors. In addendum, 43.6% of the respondents believed that the healthcare delivery was not low but
with moderate quality. The study concluded that majority of the healthcare workers had low level of
job satisfaction. The quality of healthcare delivery is of medium quality. Finally, this study recommends
that there should be an establishment of health and life insurance for health workers; improved health
infrastructures; conducive work environment and working conditions; job security; regular and
continuous training of healthcare professionals; and attractive rewards and compensation.
Keywords: Job satisfaction, Management Board, Nigeria, Ogun State Hospitals, Quality of healthcare
delivery.
and pleasure that come from work could be
regarded as job satisfaction. Quality healthcare
delivery, on the other hand, has been linked to
healthcare
workers’
job
satisfaction,
organizational commitment, and subsequent
intention to remain employed.
Studies state that job satisfaction of the health
workers is very important in building up
employees’ motivation and efficiency as it limits
better employee performance and higher level of
patient’s satisfaction [3, 4]. In contrast, job

Introduction
Health care workers are crucial for health
service delivery and the provision of quality care
to patients [1]. They also contribute significantly
to the healthcare system in most countries.
Researchers and individuals have defined job
satisfaction based on their understanding. In
other words, job satisfaction is a term that
describes how happy or content an employee is
with his or her work [2]. The fruition, fulfilment,
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dissatisfaction would definitely result in burnout
and staff turnover, which could aggravate under
staffing of health facilities [5].
In the health sector, job satisfaction is highly
associated with quality of services and patient
satisfaction [6]. It is believed that job satisfaction
is a key factor that influences the performance of
individuals and organizations [7]. Considering a
significant factor that impacts the quality and/or
productivity of human resources is job
satisfaction. It also determines the extent to
which employees in an organization like or
dislike their jobs.
Job satisfaction and quality of healthcare
workers service delivery in developing countries
in general and in Nigeria, in particular, is very
low. In recent times, healthcare professionals
moved from the Ogun State Hospitals
Management Board to Tertiary Hospitals owned
by the Federal Government within the State.
Surveys have shown that the numbers of
healthcare professionals employed by the State’s
HMB would decline by half within a year of their
employment due to seeking greener pastures
elsewhere. This has led to progressive staff
attrition with resulting work overload and stress
for the healthcare professionals left in the service
that cannot efficiently and effectively deliver
quality healthcare service to the populace.
In addition, patients visiting the hospital on
delay in accessing services have made several
complaints, as they have to wait for long hours,
cope with the attitude of overstretched
healthcare professionals, lack of doctors on sit
and many more, which could be attributed to
acute shortage of human resources. A number of
factors called “dynamic factors” affect health
services [8, 9]. Previous studies conducted in
Nigeria addressed job satisfaction of health
workers [2, 8, 10-12].
The dearth of healthcare professionals in the
country at large and Ogun state specifically calls
for concern. In the less developed nations, WHO
(2006) posited that most countries have less than
50% of the required healthcare service providers
to provide health care in most of their health

institutions while utilizing non-qualified
workers to provide health care services [13]. In
Ogun State, which is the study area, the
Healthcare professionals in the employment are
leaving the services dues to some reasons, which
include but are not limited to difficult working
conditions,
work
overload
and
poor
remuneration compared to Federal Health
Institution in the State.
Consequently, the continuation of this
phenomenon may affect the delivery of
healthcare services in the State. The magnitudes
of unsatisfied healthcare service providers on
access to quality care, professional misconduct,
effective and efficient healthcare delivery,
attitude to patients and the overall healthcare
system is too grave to overlook by any
Government or healthcare managers. Research
on the satisfaction of healthcare professionals is
critical to management of healthcare system.
However, there has been little or no study on
the job satisfaction of healthcare professionals
working in the hospitals under Ogun State
Hospitals Management Board. It was in this light
that this study focused on the level of job
satisfaction and quality of healthcare
professionals’ delivery in the hospitals under
Ogun State Hospitals Management Board of
Nigeria.

Materials and Methods
The study area was confined to Ogun State
Hospitals Management Board (HMB), which is
found in Ogun State, Nigeria (Figure.1). Its
headquarters is situated at Block A, State
Secretariat Complex, Koeman, Abeokuta. The
military Government, with the objective to
provide effective, qualitative, and quantitative
healthcare services to the people of Ogun State,
established the agency in 1978. The Ogun HMB
has five (5) zonal offices (Abeokuta, Ijebu Ode,
Ota, Sagamu and Ilaro Health Zones). In the
study are, there are Five (5) State Hospitals, Five
(5) Dental Centres, Four (4) Community Mental
Health Centres and Twenty-five (25) General
Hospitals with a total of Thirty-Nine (39) Health
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facilities [14]. The study population consists of
healthcare professionals in the employment of
Ogun State Hospitals Management Board. Their
population include 196 Doctors and Dentist, 711
Nurses, 64 Pharmacist, 47 Pharmacy
technicians, 68 Medical Laboratory Scientists,
46 Medical Laboratory Technologist, 34
Physiotherapist,
25
Dental
Technologists/Therapists and 3 Radiographers
(Department of Planning Research and
Statistics, Ogun HMB, 2019).
The Method employed in this study involved
a cross-sectional descriptive study design, and it
was conducted among the healthcare
professionals in Ogun State Hospitals, Nigeria.
A multi-stage sampling technique was adopted
to obtain relevant information from the
healthcare professionals. The study adopted the
use of systemic sampling techniques in this work
to select the Departments of respective medical
personnel required to provide answers to several

questions. In the second stage of selection,
purposive and total sampling technique to select
actual participants in the different departments.
When the actual number of healthcare
workers was insufficient, all the available
healthcare workers (729) were used as the
sample size. The determination of the sample
size involves disregarding sampling error [15].
Data were collected mainly with a selfadministered structured and unstructured
questionnaire in the thirty-nine (39) health
facilities comprising all the twenty (20) Local
Government Areas in Ogun State. A total of 729
copies of a well-structured questionnaire were
administered using a multi-stage sampling
technique from all available healthcare
professionals. All the copies of the questionnaire
were retrieved and coded for the analysis using
descriptive statistics, while the results were
presented in frequencies tables, graphs, and
charts.

Figure 1. Ogun State, the Study Area
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Results
Demographic
Respondents

Characteristics

of

percentage of 1.2%. The number of respondents
with university education constituted a larger
percentage with 56.5%, while non-graduate
respondents constituted a total of 197 (27.0%).
The Nurses were the majority of healthcare
workers constituting a total of 388 (53.2%) of
the respondent, followed by the Doctors 110
(15.1%) and other professional in Ogun State
Hospitals Management Board (Table 1). A very
small number of respondents, which represents
11.2%, have spent more than 20 years, while
36.1% and 30.0% of the respondents indicated to
have spent between 10-20 and less than 5 years
in the study area (Figure 3).

the

The demographic characteristics of the
healthcare professionals are presented in Table 1
and Figure 2-3. Most of the healthcare
professionals were female (73.5%), and 83.0%
of them were married (Table 1). Majority of the
healthcare professionals were between the ages
31 and 50, representing 70% of the total
healthcare professionals in Ogun State
Hospitals. 83.1% of the healthcare professionals
were single, while the least percentage
constituted those who have divorced with a

Table 1. Demographic Characteristics of the Respondents

Demographic Characteristics
Gender
Male
Female
Age Bracket
Less than 30
31-40
41-50
50 and above
Marital Status
Married
Unmarried
Divorced
Widowed
Education Level Diploma
Graduate
Postgraduate
Profession
Doctor
Dentist
Nurse
Pharmacist
Medlab Scientist
Physiotherapist
Dietician/Nutritionist
Lab Technician
Pharm. Technician
Dental Assistant/Therapist
Radiographer
Dental Technologist
Optometrist
X-ray Technician
Total
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Frequency (N =729)
193
536
112
261
249
107
606
99
9
15
197
412
120
110
20
388
37
35
16
13
44
38
14
4
5
2
3
729

Percent
26.5
73.5
15.4
35.8
34.2
14.7
83.1
13.6
1.2
2.1
27.0
56.5
16.5
15.1
2.7
53.2
5.1
4.8
2.2
1.8
6.0
5.2
1.9
0.5
0.7
0.3
0.4
100.0

Figure 2. Percentages of Respondents with Marital Status

Figure 3. Distribution of the Years spent in service of the HMB

Level of Job Satisfaction by Healthcare
Workers in the Study Area

styles of the HMB, while the 8.1%, which
represent a total of 59 healthcare workers,
strongly disagreed with the leadership and
management styles of job satisfaction in the
Ogun State Hospitals Management Board. A
very small proportion of Healthcare workers,
39(5.3%) in Ogun State Management Board,
moderately disagreed that they do not have
confident with the leadership of their facilities,

Table 2 represents the perception of
healthcare workers on the overall satisfaction of
job in Ogun State Hospitals Management Board.
A very large number of healthcare workers,
233(32.0%), slightly agreed that they were
satisfied with the leadership and management
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while a large number, 241 (33.1%), slightly
agreed that they were satisfied with Ogun State
Hospitals Management Board. While 7.4% of
the healthcare workers strongly disagreed that
they would recommend employment at Ogun
State Hospitals Management Board to friends,
12.8% of the healthcare workers strongly agreed
that they could choose an employer again if they
would choose to work in Ogun State Hospitals
Management Board. Based on the above
findings, it is clearly shown that healthcare
workers in Ogun State Management Board were
averagely satisfied with their job.
Figure 4 shows the rating and/or degree of job
satisfaction by healthcare workers in Ogun State

Hospitals Management Board. Distribution
based on the degree of job satisfaction shows
that the majority has a low level of job
satisfaction with a total of 3349 respondents,
which represents 47.9%, followed by the
medium (38.5%), and the least percentage
(13.6%) constitutes the proportion of the
healthcare workers with high job satisfaction in
Ogun State Hospitals Management Board. This
signifies that larger number of healthcare
workers have low level of job satisfaction which
could lead to many factors such as quality of
healthcare delivery, leaving the job for better
ones, to mention but a few.

Figure 4. Distribution of the Degree of Job Satisfaction

Figure 5 presents major reasons for the low
level of job satisfaction in the employment of
Ogun State Hospitals Management Board. Only
very small proportions of healthcare workers
identified ‘Training capacity building and career
development’ and ‘Regular provision of PPE’ as
reasons for rating the high degree/level of job

satisfaction in the study area. This implies that
the Ogun State Hospitals Management Board
performed very well in the training of their
healthcare workers and the regular provision of
PPE in the various health facilities found in the
study area.
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Figure 5. Reasons for the Degree/Level of Job Satisfaction in Ogun State Hospitals Management

7
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I am satisfied with
leadership and
management style of
the HMB
I am confident with
the leadership of my
facility
I am satisfied
working with Ogun
HMB
I would recommend
employment at Ogun
HMB to a friend
If I could choose an
employer again, I
will choose Ogun
HMB

Statement

213 (29.2)

208 (28.5)

129 (17.7)

110 (15.1)

159 (21.8)

215 (29.5)

129 (17.7)

93 (12.8)

Moderately Agree
N (%)
160 (21.9)

Strongly Agree
N (%)
91 (12.5)

219 (30.0)

224 (30.7)

241 (33.1)

220 (30.2)

Slightly Agree
N (%)
233 (32)

98 (13.4)

104 (14.3)

75 (10.3)

81 (11.1)

Slightly Disagree
N (%)
122 (16.7)

61 (8.4)

29 (4.0)

36 (4.9)

39 (5.3)

Moderately Disagree
N (%)
64 (8.8)

Table 2. Overall Satisfaction of Healthcare Workers in the Study Area

99 (13.6)

54 (7.4)

35 (4.8)

45 (6.2)

Strongly Disagree
N (%)
59 (8.1)

729 (100)

729 (100)

729 (100)

729 (100)

Total
N (%)
729 (100)

which falls within the category of the medium.
28.9% of the respondents believed that the
quality of services was low, while only 27.4%
with the low quality of health services delivered
by the healthcare workers in Ogun State
Hospitals Management Board. In general, larger
proportions of the respondents believed that the
healthcare delivery was not low; 27.4% of high
quality and 43.6% of medium/moderate quality.

Qualities of Healthcare Delivered by
Healthcare Workers in the Study Area
The perception of healthcare workers on the
quality of healthcare deliverer which are
categorized into low, medium, and high, is
presented in Figure 6. Majority of the
respondents, 318(43.6%), indicated that the
healthcare services delivered were moderate,

Figure 6. Distribution of the Quality of Healthcare Delivery

Discussion

not satisfied with their jobs [17] and health
workers in Ethiopia showed 65.1% were
dissatisfied with their jobs [5]. Other studies
where healthcare workers show majority were
dissatisfied with their jobs include study among
radiographers in South-Eastern, Nigeria (56.3%)
[18], physicians and nurses in Yenagoa (57.5%)
[19], Jos (64.8%) [20], North-Eastern (68.2%)
[21], Owo, (78.5%) [22] and Kano (80.1%) [23].
[1] assessed the level of job satisfaction and
associated factors among health care
professionals working at the University of
Gonder Referral Hospital, Northwest Ethiopia.
In the study, it was observed that the overall
level of satisfaction was 54%.
Furthermore, this study found that the low
level of job satisfaction could be due to many
factors such as quality of small proportions of
healthcare workers identified ‘Training capacity

The level of job satisfaction was viewed in
relation to the leadership and management style
of the HMB, the confidence of the healthcare
workers with the leadership of the facilities,
satisfaction working for HMB, their
recommendation of HMB and overall level of
job satisfaction. The level of job satisfaction
among healthcare workers in the study area
revealed 47.9% had a low level of job
satisfaction 13.6% showed a high level of job
satisfaction and 38.5% of medium level of job
satisfaction. In comparison to other studies, a
study among medical doctors in Benin, Nigeria
54% was dissatisfied with their jobs while 30%
are satisfied [16]. Another study among nurses
in Ekiti revealed 67.1% with the low level of job
satisfaction, and 3.1% with a high level of job
satisfaction [8], physicians in Pakistan 56% were
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building and career development and ‘Regular
provision of PPE’ as reasons for rating the
degree/level of job satisfaction high in the study
area. This implies that the Ogun State Hospitals
Management Board performed very well in the
training of their healthcare workers and the
regular provision of PPE in the various health
facilities found in the study area. The findings of
this study also corroborate the study of [2].
Similar findings were obtained in Eastern
Ethiopia [7] and South Africa [24], Saudi Arabia
[25] and India [26]. Another study done in Saudi
Arabia reported a job satisfaction prevalence of
97.0% [27]. Also, [28] state that the healthcare
workers were least satisfied with remuneration,
freedom of working method, material and
equipment availability and the possibility of
career advancement.
The study revealed that the quality of
healthcare delivered was moderate, which falls
within the category of medium according to
43.6% of the respondents. 28.9% of respondents
opined the quality of healthcare delivery to be
low and 27.4% high. 71% of the respondents
concluded that the quality of healthcare varies
between high and medium, which justifies that
healthcare delivery was not low. The stated null
hypothesis “no significant difference in the level
of job satisfaction of healthcare workers and the
quality of healthcare delivery” was rejected due
to the statistical significance of the results.

examined. Findings of this study revealed that
the majority of healthcare professionals in Ogun
State Hospitals were satisfied with the leadership
and management styles. A very small proportion
of the healthcare professionals strongly
disagreed that they would recommend
employment in the study area. In terms of the
level of job satisfaction by the healthcare
workers in the study are, a larger number of
healthcare workers had low level of job
satisfaction which could lead to many factors
such as quality of healthcare delivery, leaving
the job for better ones to mention but a few. In
addition, larger proportions of the respondents
believed that the healthcare delivery was not low
but with moderate quality. Finally, this study
recommends that there should be an
establishment of health and life insurance for
health workers; improved health infrastructures;
conducive work environment and working
conditions; job security; regular and continuous
training of healthcare professionals; and
attractive rewards and compensation.
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Conclusion
Overall job satisfaction and the quality of
healthcare workers delivery have been
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Abstract
The desire to control Covid 19 pandemic has continued to exist in the Mbala district of Zambia,
with the latest trend showing a significant increase in a number of people testing positive, with a
corresponding increase in vaccines (AZ, JJ) hesitancy resulting in a low (2.8 %) vaccination rate in
the district. Thus, the need to probe further on covert factors under acceptability (myths, AEFs) and
accessibility (vaccines availability, adequacy of vaccination sites) that could be reducing Covid 19
vaccine uptake in Mbala district. The study used a cross-sectional survey, a mixed (quantitative &
qualitative) method in eliciting information from data sources covering a period of six months (April
– September 2021). In all, 341 research respondents were interviewed through self-administered
questionnaires. Data were analysed using descriptive statistics and binary logistic regression under
SPSS v16. Study findings provide sufficient evidence that high myth (89.8%) reduced acceptability
levels, while a low number of vaccination sites (59%) reduced accessibility, resulting in a low uptake
rate in Mbala district. Therefore, the study recommended; building up of well-financed District Covid
19 task forces with educational aims on acceptability and accessibility, Governments to introduce
specific funding lines for Covid 19 vaccination campaign and enshrine it into monthly grants for
routine-outreach Covid 19 vaccination services, and Local Governments through the directorate of
Public Health to introduce by-laws on mandatory Covid 19 vaccination passports for the public. With
proper implementation of all these study recommendations, Covid 19 vaccination coverage rates can
increase drastically across all districts of northern Zambia.
Keywords: Acceptability, Accessibility, AEFs, Adequacy, Availability, Covid 19 vaccines, Myth.
that emerged in Hubei province in China,
causes a new coronavirus disease, which was
termed Covid‐19 by WHO on 11 February
2020 [2]. Covid‐19 has claimed more than 4.7
million lives around the world by early
September 2021. It is not the first coronavirus,
which infects humans; the pathogenic viruses
that
cause
human
diseases
(human
coronaviruses, HCoV) include 6 other members
designated as SARS‐CoV, middle east
respiratory
syndrome
(MERS)‐CoV,
HCoV‐HKU1, HCoV‐NL63, HCoV‐OC43 and
HCoV‐229E [2].
Human coronaviruses were first identified in
the mid‐1960s; they were named for the

Introduction
Covid 19 cases continue to rise in Mbala
district as people increasing Shan vaccination
campaign due to acceptability and accessibility
factors [1]. The increasing desire of Mbala
people to survive socio-economically has seen
remarkable cross-border trade between Zambia
(Mbala) and Tanzania (Kalambo) districts. This
is coupled with the massive intrinsic movement
of people in search of basic needs. This has put
Mbala district at increased risk of contracting
Covid 19 disease at a faster rate [1].
The new coronavirus, classified as a severe
acute respiratory syndrome (SARS) ‐CoV‐2
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crown‐like spikes on their surface. The
SARS‐CoV‐2 virus belongs to β‐coronavirus,
which
also
include
MERS‐1-CoV,
SARS‐CoV‐1, NCoV‐OC43 and HCoV‐HKU1.
The pathogenesis of Covid 19 follows the
primary target cells for SARS‐CoV‐2 which are
epithelial cells of the respiratory and
gastrointestinal tract, that contain angiotensin
converting enzyme 2 (ACE2), which is utilized
by the virus to enter the cell; it is, however,
hard to believe that the penetration of the viral
agent into the organism is limited only to these
tissues [2].
The clinical presentations of Covid-19 range
from asymptomatic/mild symptoms to severe
illness and mortality [3]. Common symptoms
include fever, cough, and shortness of breath manifested as malignant pneumonia; although
many patients present neurological symptoms,
such as vomiting, dizziness, headache, and
delirium [4]. Other symptoms, such as malaise
and respiratory distress, have also been reported
in several studies. Symptoms may develop 2
days to 2 weeks after exposure to the virus [5].
Covid 19 disease is currently managed both
therapeutically and clinically; common drugs
used include antibiotics, steroids, vitamin C,
and anti-viral drugs [6]. But the best way of
managing outbreaks is through primary
prevention, which in this case is vaccination of
the mass populations.
In response to Covid 19 vaccination urgency,
the global world of science has been using two
categories of manufacturing vaccines; Viral
Vectors (VV) and Messenger RNA (mRNA)
vaccines. Viral Vectors (Johnson & Johnson
and AstraZeneca) use a harmless version of a
cold virus as a vector to give our cells the
instructions they need to make the coronavirus's
spike protein. Johnson & Johnson uses a human
adenovirus, or a cold virus, to create its vaccine,
while AstraZeneca uses a chimpanzee version
[7, 8]. Johnson & Johnson's is the first singledose vaccine approved in Canada, while
AstraZeneca requires two doses. Messenger
RNAs (Modena and Pfizer) are a novel

technology that essentially teaches our cells
how to produce the coronavirus's spike protein.
That triggers an immune response if we become
infected with the virus in the future. Whereas
the viral vectors use another virus to give our
cells the info they need to make the spike
protein, mRNA dumps the genetic code in
directly, without using another virus as a vessel.
Pfizer and Modena use synthetically produced
mRNA that's packaged in a fat coating.
The mRNA is dumped into the cell when the
vaccine is injected into the arm muscle, and it is
then translated into protein to make the
antibody [7]. All of the approved Covid-19
vaccines train the body to recognize the spike
protein that coats the outer surface of the
coronavirus. The immune system recognizes
the protein and makes antibodies, which then
allow us to fend off an attack if exposed in the
future. Experts say it takes a couple of weeks
for the body to build up some level of immunity
with any of the vaccines [8]. All four of the
vaccines basically work the same way, but
there's one less component involved with the
mRNA versions.
Early pitfalls against the mRNA technology
were that it was too unstable and fragile, with
the mRNA disintegrating upon entering the
body. But the problem was solved by packaging
it in the fat coating, giving it something to help
bind onto cells easier. Thus, the gazetted
vaccines in the Mbala district of Zambia are
AstraZeneca and Johnson & Johnson, which are
both viral vector vaccines.
However, the Covid 19 vaccines have faced
many causes of vaccine hesitancy that include
many doubts and concerns related to COVID19 vaccines as well as a diminished level of
confidence and trust, by segments of the public
in the nation's leaders in government, medical,
and business communities, that those groups
once enjoyed [7, 8]. Nonetheless, vaccination
with COVID-19 vaccines still remains the only
way that COVID-19 can be eliminated or at
least controlled today, and vaccine hesitancy is

14

Problem Statement

the potential long-standing rival, an archenemy
in this battle.
The present report describes how the
allergist/immunologist not only plays a major
role in the delivery of specialized therapy of
COVID-19 but also in educating the public
with regard to the importance of COVID-19
vaccines, in dispelling misinformation, and in
promoting trust for vaccine acceptance but must
be informed with the most accurate and current
information on Covid 19 vaccines available [8].
The problem of covid 19 vaccines uptake is
confounded by the continued mystery of
understanding the unpredictable nature of covid
19 disease spread and control [9, 10]. Thus, the
purpose of this paper was to highlight the
acceptance and accessibility factors associated
with vaccines uptake in the Mbala district of
Zambia and suggest measures that could be
used to address them within the local context.

The desire to control the Covid 19 pandemic
has continued to exist in the Mbala district of
Zambia, with the latest trend showing a
significant increase in the number of people
testing positive for the disease, with an upward
prevalence trend of 0.97% (July), 1.10%
(August), and 1.14% (September) of 2021 [11].
Because of this, Mbala district joined the
national Covid 19 vaccination campaign on
28th April 2021 with the district target
population of 29,346 (the above 18 years old).
But, after six months of vaccination campaign
(by September 2021, only 2.8% of the target
population got fully vaccinated, 53.2% were
still not due for dose 2, while 44% defaulted
due to the increasing number of people sharing
to receive Covid 19 vaccines [1, 11]. This is
compounded by strong cultural beliefs;
“Chibola = male infertility” and “Ukufutikila =
steaming in a closed apartment boiling herbs”
that negatively affect modern health-seeking
behaviour among this Covid 19 vulnerable
population, especially men [1]. The male folk
believe that when they receive any Covid 19
vaccine, they will develop “secondary male
infertility” traditionally known as “Chibola”
and also develop covid 19 disease [1, 12].
Many efforts have been tried to sensitize the
community on the reliability of Covid 19
vaccines with support from government
partners such as World vision Zambia, John
Snow Initiative, EQUIP, and Household in
Distress, but still the vaccination coverage
proves to be very low in the district [1].

Significance of the Study
Information on the effect of Covid 19
vaccines acceptability and accessibility factors
(myth, AEFs, vaccines availability, and
adequacy of vaccination sites) on vaccines
uptake by people of Mbala district is important
in containing disease burden, especially in rural
areas.
This study will also bridge the scientific
knowledge gap and contribute to a paradigm
shift in the prevention and management of the
Covid 19 pandemic a public health perspective.
Lastly, it will contribute to the debate on the
increasing number of vaccination sites through
Covid 19 vaccination policy by policymakers.

Table 1. Prevalence and Full Vaccination Rates over Six Months

Months
Apr May
Prev R
0.12 0.24
Full VR
0
0.21
Although the Covid 19 vaccination campaign
has proved to have a paradoxical effect on
disease prevalence rate, the uptake still proves
to be very low (2.8% fully vaccinated target
population) [1, 11].

Jun
0.63
0.42

Jul
Aug
Sep
0.97
1.1
1.14
2.62
2.65
2.8
Thus, the need to probe further on covert
factors under acceptability and accessibility that
could be reducing Covid 19 vaccine uptake in
the Mbala district.

15

Materials and Methods

Ethical Considerations

Research Design and Study Population

In compliance with the ethical guidelines of
the University of Zambia – School of Medicine
and ERES Ethics Review Board, the researcher
clearly stated the purpose of the research,
duration, methods used and data collection
instruments,
which
were
approved.
Participants’ consents were sought before
interviews all the time. Interviews were made
short in order to preserve time for research
respondents.

The study used a multi-site cross-sectional
(survey) approach that was quantitative and
qualitative in nature as data was collected at 28
sites. The primary units of the investigation
were the target population of Mbala district.
The study population was 3,405 people, with a
calculated final sample size of 341 respondents
[Eq. 1]. This research design was suitable to
meet the objectives of the study and presented
both quantitative and qualitative data.
The primary exposure was age 18 years and
above, not pregnant and residing in Mbala
district [13]. The secondary exposure was being
vaccinated with Covid 19 vaccines between
April-September 2021. The primary outcome
was a list of vaccinated people in Mbala district
using gazetted vaccines with 100% protection
for AZ and 67% for JJ [14]. While secondary
outcomes
included:
acceptance
levels,
evaluated using: Johns Hopkins – Covid 19
“Myths” Scale, and Mbala DHO - Covid 19
“AEFs” Scale, and Accessibility levels,
evaluated using; PAHO - Covid 19 vaccine
“availability” assessment scale, and Ottawa
Public Health – Covid 19 Vaccination sites
“adequacy” assessment scale.
The study involved a sample of 341
respondents calculated (eq. 1) and selected
using simple systematic sampling. Data were
collected in the month of September 2021
using; checklist, Line lists, Covid 19
vaccination registers, structured questionnaire,
and structured personal interviews. The study
used statistical package for social sciences
(SPSS) version 16 in analysing data using
binary logic regression in which Covid 19
vaccines acceptability and Vaccine accessibility
were used as dependent variables while average
myth level, average AEFs level, vaccination
sites adequacy, and vaccines availability were
used as independent (covariates) variables.

Sample Size Determination
The study first used the vaccination coverage
formula (4PQ / D2) to get a sample frame of
3,405 vaccinated people in the Mbala district.
Then simple systematic sampling was used to
select every 10th respondent to participate in the
study, and this gave a final sample of 341. This
meant that participants were selected
systematically to participate in the research
after accessing sufficient information and an
adequate understanding of both the proposed
research and the implications of participating in
the research. The final sample of research
respondents was then subjected to structured
personal interviews.

Data Collection
Data was collected using; a checklist, Line
lists, Covid 19 vaccination registers, structured
questionnaires, and structured personal
interviews. The interview questionnaire was
administered during the scheduled visits to all
the rural health facilities where sampled
respondents came from. The questionnaire
targeted factors that affected Covid 19 vaccines
uptake: myths, AEFs, vaccines availability, and
adequacy
of
vaccination
sites.
The
questionnaire was in English; thus, research
assistants were multilingual with proficiency in
Mambwe, Lungu, and Namwanga for easy
translation whenever needed. The collected data
was cleaned and analysed using descriptive
statistics.
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Results

Adjusted Odds and percentages were used to
describe the effects of these factors on reducing
Covid 19 uptake by people of Mbala district
using binary logistic regression model, under
statistical package for social sciences (SPSS)
version 16.

The study enrolled a total of 341
respondents, and all of them were reached and
data collected from them. The tabular statistical
results were presented in logistic regression and
Descriptive frequency form.

Descriptive (Frequency) Results:
Table 2. Myths by Stakeholders on Covid 19 Vaccine Uptake

Myth level
Mild
Moderate
Severe

Average score
0.2
0.4
0.6
0.8
1.0

Totals

Frequency (n = 341)
14
17
34
272
341

Percent (% = 100)
4
4.0
5.0
10.0
79.8
100

Table 3. AEFs on Stakeholders due to Covid 19 Vaccine Uptake

AEFs level
Nil
Mild
Moderate
Severe

Average score
0.0
0.2
0.4
0.6
0.8
1.0

Totals

Frequency (n = 341)
338
2
1
0
0
0
341

Percent (% = 100)
99.1
0.6
0.3
0.0
0.0
0.0
100

Table 4. Stakeholders’ Opinion on Covid 19 Vaccine Availability

Variable (Vaccine stock level)
Standard stock – both vaccines stocked
Moderate S/O – one vaccine stocked out
Severe S/O – both vaccines stocked out
Totals

Average score
1.0
0.5
0.0

Frequency (n = 341)
78
219
44
341

Percent (% = 100)
22.9
64.2
12.9
100

Table 5. Stakeholders Opinion on Adequacy of Covid 19 Vaccination Sites

Variable (Vaccination sites adequacy)
Standard
Moderate substandard
Severe substandard
Totals

Average score
1.0
0.67
0.33
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Frequency (n = 341)
58
82
201
341

Percent (% = 100)
17
24
59
100

Table 6. Stakeholders’ Opinion on Covid 19 Vaccine Accessibility and Acceptability

Vaccine variable
Acceptability

Total
Accessibility

Average score
Easy accept (1.0)
Difficulty accepts
(2.0)
Easy access (1.0)
Difficulty access (2.0)

Total

Frequency (n = 341)
67
273

Percent (% = 100)
19.6
80.4

341
83
258
341

100
24.3
75.7
100

Table 7. Crosstabulation of Acceptability and Accessibility of Covid 19 Vaccine by Stakeholders

Accessibility
Total
Easy access Difficulty access
Acceptability Easily accepted
11 (3.2%)
56 (16.4%)
67 (19.6%)
Difficulty accepting 72 (21.1%)
202 (59.2%)
274 (80.4%)
Total
83 (24.3%)
258 (75.7%)
341 (100%)
Alternate Hypothesis (H1) that at “least one” of
Logistic Regression Results
the covid 19 vaccines acceptability factors
Objective 1: To determine whether covid 19
(myth & AEFs) is associated with reduced
vaccines acceptability factors (myths and
vaccine uptake by people of Mbala district,
AEFs) are associated with reduced vaccine
because the adjusted odds ratio produced by
uptake by people of Mbala district.
binary logistic regression model for myth
Hypothesis 1: The study rejects the Null
[0.083 (CI 95%, 0.008 – 0.900, p < 0.05)] is
Hypothesis (H0) that “none” of the covid 19
statistically significant at 95 % confidence
vaccines acceptability factors (myth & AEFs)
level.
are associated with reduced vaccine uptake by
people of Mbala district and accepts the
Table 8. Binary logistic regression of Acceptability * Myths & AEFs

Variables

B

SE

Wald

Df

Myth
AEFs
Constant

-2.488
94.205
3.7.65

1.216
9.157
1.179

4.191
0.000
10.204

1
1
1

Results 1
1. Myth – Adjusted Odds Ratio 0.083, CI
0.008 – 0.900, statistically significant at
95% CL, p = 0.041.
2. AEFs - Adjusted Odds Ratio 8.179, CI
0.000 – 4.000, statistically insignificant at
95% CL, p = 0.999.
Objective 2: To determine whether covid 19
vaccines accessibility factors (vaccination sites
adequacy & vaccines availability) are
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Sig.

Exp(B)

95%CI for EXP(B)
Upper
Lower
.008
.902
.000
4.000

.041 .083
.999 8.179
.001 43.143
associated with reduced vaccine uptake by
people of Mbala district.
Hypothesis 2: The study rejects the Null
Hypothesis (H0) that “none” of the covid 19
vaccines accessibility factors (vaccination sites
adequacy & vaccines availability) is associated
with reduced vaccine uptake by people of
Mbala district and accepts the Alternate
Hypothesis (H1) that at “least one” of the covid
19 vaccines accessibility factors (vaccination
sites adequacy & vaccines availability) is

associated with reduced vaccine uptake by
people of Mbala district because the adjusted
odds ratio produced by binary logistic
regression model for adequacy of vaccination

sites [0.342 (CI 95%, 0.135 – 0.867, p < 0.05)]
is statistically significant at 95 % confidence
level.

Table 9. Binary logistic regression of Accessibility * Vaccine availability & Vaccination sites adequacy
Variables in the Equation

Variables B
Vac. Av
VS. Adq
Constant

SE

-0.061 .431
-1.072 .474
1.716 .294

Wald

Df

.020
1
5.115 1
33.978 1

Sig.

Exp(B)

95%CI for EXP(B)
Upper Lower
.405
2.188
.135
.867

.887
.941
.024
.342
.000
5.564
2. Accessibility
factor
(adequacy
of
vaccination sites) was found to be
statistically associated with reduced Covid
19 vaccines uptake in resource-limited
areas like Mbala district of Zambia.

Results 2
3. Vaccine’s availability – Adjusted Odds
Ratio 0.941, CI 9 0.405 – 2.188,
statistically insignificant at 95% CL, p =
0.887.
4. Vaccination sites adequacy - Adjusted
Odds Ratio 0.342, CI 0.135 – 0.867,
statistically significant at 95% CL, p =
0.024.

Discussion
This research study found that out of 341
vaccinated people, when interviewed, a total of
83 had easy access to both Covid 19 vaccines
and vaccination sites where they received the
vaccination services. However, 72 out of 83 had
difficulties in understanding and accepting the
Covid 19 vaccines (AstraZeneca or Johnson &
Johnson). The descriptive findings also showed
that of the vaccinated stakeholders, 202
(59.2%) had difficulty both accepting and
accessing Covid 19 vaccines in the Mbala
district. While only 11 (3.2%) reported easy
acceptability and accessibility of the vaccines.
274 (80.4%) stakeholders’ opinions had
difficulties in accepting to be vaccinated, while
258 (75.7%) had difficulties in accessing the
vaccination services due to a limited number of
vaccination points. Therefore, “Acceptability”
(myth) was found to be significantly and
independently related to reduced uptake of
Covid 19 vaccines with odds of 0.083 (CI 95%,
0.008 – 0.900, p < P) among vaccinated people.
Of the five myths that were considered in this
study (Young adults don’t need to get
vaccinated, Vaccine will cause Covid disease,
Vaccine is unsafe as it was rushed production,
Vaccine causes severe side effects, and Vaccine

Findings
Descriptive Findings
1. High rate of severe myth level against
Covid 19 vaccines of 89.8% (306).
2. The study found that 99.1% (338) reported
no complication after receiving the
vaccines.
3. Stakeholders’ opinion on the availability of
vaccines (AZ & JJ) found that 64.2% (219)
were given no option of choosing the
Vaccine they wanted, and most of them
received AstraZeneca vaccine.
4. Stakeholders’ opinion on the adequacy of
vaccination sites found that 59% (201)
reported walking too long distances for
them to access the Covid 19 vaccines due to
highly spaced vaccination sites in the
district.

Logistic Regression Findings
1. Acceptability factor (myth) is statistically
associated with reduced Covid 19 vaccines
uptake by people of Mbala district.
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is a microchip that causes infertility =
“Chibola”), Chibola was the most common and
highly feared by stakeholders. They believed
that if this happened then, they could lose
societal dignity and self-esteem. This high rate
of severe myth level against Covid 19 vaccines
of 89.8% (306) could have been the major
contributor to the majority of eligible people in
Mbala district shaning to accept the Covid 19
vaccines. This is consistent with findings by
other scholars that “a proper behavior by the
public towards vaccination starts with trusting
the vaccines first [10]. Trusting medicine
should be a common positive feeling when an
infectious disease has become pandemic.
Usually, a patient does not exhibit such burden
of doubts and refusal against a simple well
understood therapeutic drug, despite knowing
adverse effects. The atavistic fear against
vaccines dates back to Jenner in the XVIII
century [7]. Therefore, as people get convinced
about Covid 19 vaccines as a source of
“modified” harmful pathogens, the concern of
public vaccination is still far to be fully
accepted and, as such, requires a lot of
reassurance by medical experts to the public
[15]. Thus, the scientific community must
expose any critical comment, in the highest proactive way, in order to expand a debate that will
ensure transparency of these Covid 19 vaccines
from manufacturing companies and ensure
citizens and public opinion [16, 17]. If we
altogether trust these fundamental keystones,
then anyone can directly accept the vaccines
and contribute to rendering our resource-limited
areas that are more vulnerable to subsequent
Covid 19 pandemic waves pleasant and
desirable [7]. Because of this rampant vaccine
hesitancy by the general public, it is inevitable
to inform authorities to balance voluntary and
mandatory scales of issuance of “Vaccination
passports” to the general population that receive
Covid 19 vaccines, and they must be available
and accessible to all to prevent exacerbating
existing societal inequalities and worsening the
health divide. The incorporation of this

vaccination campaign into routine vaccinations
can go a long way in achieving public herd
immunity against this pandemic disease. This is
consistent with findings by other scholars that
scarcity of vaccines and an unequal distribution
of vaccines globally and within nations coupled
with a lot of uncertainties surrounding Covid 19
vaccines clinical trials, especially on special
groups like pregnant women and ill people [18,
19]. Thus, Covid 19 vaccines hesitancy is more
likely to be severe in ethnic minorities of black
Africans [18, 20]. “Accessibility” (adequacy of
vaccination sites) was found to be statistically
associated with reduced Covid 19 vaccines
uptake in resource-limited areas with odds of
0.342 (CI 95%, 0.135 – 0.867, p < P) among
respondents. Stakeholders’ opinion on the
adequacy of vaccination sites found that 59%
(201) reported walking too long distances for
them to access the Covid 19 vaccines due to
highly spaced vaccination sites in the district.
The study also found that of the three
vaccination siting parameters considered in this
study; [standard (<5Km), substandard (510Km), and severe substandard (10 Km <)],
“severe substandard” was the most rampant and
most of the stakeholders complained of getting
tired and losing a lot of time almost the entire
day just in trying to get vaccinated. This also
could be a good reason of the target population
failing to access the Covid 19 vaccination
services, especially the disabled and people
with a lot of socio-economic commitments. The
majority of these study respondents used
walking as means of getting to the vaccination
sites. Thus, the six Covid 19 vaccination sites in
Mbala district proved not to be adequate
according to stakeholders’ opinion, which
contributed to reduced uptake of the vaccine,
especially by those staying more than 10
kilometers from selected vaccination sites.
This is consistent with findings by other
scholars that GAVI (COVAX) stressed concern
over inequities in the distribution of both
vaccination sites and vaccines especially in
low-income countries [15, 19]. While
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recognizing the need for additional doses to
protect
certain
vulnerable,
immunecompromised populations, the IAVG suggests
countries to collect and review more evidence
before implementing policies regarding the
equitable distribution of both Covid 19 vaccines
and vaccination sites for the benefit of the
global population [15]. Therefore, districts must
be able to access funding for vaccination
campaigns of Covid 19 from cooperating
partners such as the World Bank and other
multilateral development banks. Additional
funding for this Covid 19 pandemic vaccination
services should also be sought from third-party
actors (NGOs and civil society) willing to
support districts in increasing vaccination sites
through infrastructure, equipment (cold &
supply chain maintenance), transport, and
human resource development. This can really
help many developing nations like Zambia,
where Primary health care is still undergoing a
rapid transformation with an aim toward
implementing Sustainable Development Goals
and advancing universal health coverage under
a lot of challenges such as inequitable access
and unaffordability of quality primary health
care services [21].

caused fears, maybe a real concern for any
vaccination campaign, particularly if associated
with long-lasting hesitant and refusal attitudes
of some individuals towards vaccination [7].
Therefore, experts of public health must be
encouraged, for ethical reasons, to build up a
well-financed District Covid 19 task force with
educational aims to make people aware of what
vaccination may hold for human herd immunity
in the COVID-19 era. Governments should,
therefore, introduce specific funding lines for
Covid 19 vaccination campaign and enshrine it
into monthly grants (Recurrent Departmental
Charges-RDC) to support the routine Covid 19
vaccination services in all the districts of
Zambia. It is high time Local Governments
through the directorate of Public Health
introduced by-laws on “mandatory Covid 19
vaccination immunity passports” for the general
public starting with traders, religious leaders,
travellers, and other people who are at high risk
of contracting the disease. While the other
population can be vaccinated under the routine
Covid 19 vaccination programme. With proper
implementation
of
these
study
recommendations, Covid 19 vaccination
coverage rates can increase across all districts
of Zambia drastically.

Equations

Research Funding
There was not any external funding for this
study. The Principal Investigator covered all the
costs needed by the study.

Conclusion
This study examined the factors affecting
Covid 19 vaccine uptake in the Mbala district
of northern Zambia, using a cross-section
survey approach that was both quantitative and
qualitative in nature. Findings indicate; severe
myth level (89.8%) and severe inadequate
(substandard) distribution of vaccination sites
(59%) in the district. These were the major
contributors of “low acceptance” and “low
accessibility” levels of Covid 19 vaccines by
people resulting in very low vaccines (AZ & JJ)
uptake in the Mbala district of Zambia. The
Outcry against vaccination, held by “scared”
people, who were already stressed by pandemic
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Abstract
Despite the role of non-governmental organisations (NGOs) in many health issues, their role in
community mental health services in parts of northern Nigeria is unknown. This study explored the
availability and role of NGOs in community-mental health care services, with a view to identifying the
prospects and challenges. Using the convergent mixed methods approach, a self-constructed
questionnaire and in-depth interviews were used to collect data from 205 conveniently and
purposively selected study participants. Descriptive and thematic analyses were done and then
triangulated to meet research objectives. There is a scarcity of mental health-related NGOs in the
study areas; only one NGO engaged in the mental health activities was identified (13.4%).
Surprisingly attempts by the only available NGO at providing the needed community-based mental
health care were “frustrated” by certain government policy directions, which appear to paralyse
activities and intentions of the only existing one. NGOs for mental health care are lacking. There is a
dire need for NGO activities in mental health care. Efforts should be made to attract NGOs to the
study areas in view of the increasing burden of mental health issues in the communities in the setting.
Governments at all levels, community-based organisations and traditional institutions can be
instrumental to this. NGOs within and outside the study areas focusing on community health in
general and mental health care, in particular, may also interrogate this situation further for urgent
intervention.
Keywords: Community mental health care, Collaboration, NGOs, Northern Nigeria.

Introduction

lack of deliberate policy on mental health [6,7].
Consequently, many mental health problems
exist (and loom) in all communities in the
country [8, 9, 2, 10].
The role of multisectoral collaboration to
address mental health services worldwide has
been the focus of many operational designs [11,
2], encouraging NGOs to assist in the
promotion of mental health care, particularly
the preventive and rehabilitative aspects. These
efforts have been observed in India [12]. Many

Mental health care has, for many decades,
been low in the priority list of health
policymakers at all levels in Nigeria [1, 2, 3],
with wide intervention gaps despite the 20 to 30
percent of its 200 million population suffering
from mental disorders, with rising cases of
suicide [4, 5]. Challenges facing the country in
terms of mental health care include inadequate
human resources, paltry budget allocation, and

*Corresponding Author: ejembianyebe@gmail.com
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non-governmental organisations (NGOs) are
working to improve health care and fill the gaps
[13, 14] in specific areas of need. The role of
NGOs in health care like in maternal, newborn
(neonatal) and child health (MNCH) care are
well documented [15, 16]. High maternal and
child morbidity and mortality rates have been
reduced significantly in India, Canada, and
Nigeria by activities of many NGOs [17, 14, 13,
18].
In Nigeria, there are very limited NGOs
focusing on mental health services, training,
and research as well as policies [16] due to
governmental policy on mental health [19, 2].
In Nigeria, Lagos State appears to attract most
of the few of mental health NGOs [20, 21]. In
northern Nigeria, only a few NGOs focusing on
mental health sprang up in Borno State recently
to help those traumatised by Boko Haram [22,
23].
However, the role of NGOs in community
mental health care in northern Nigeria at the
primary healthcare level sparingly attracts the
attention of researchers. The study explored the
availability and role of NGOs in the provision

of community-based mental health care services
in three States in northern Nigeria.

Methods and Materials
Study Design and Setting
This community-based exploratory and
cross-sectional study adopted mixed methods to
explore the availability of NGOs and their
involvement in mental health activities. The
study is part of a larger study in three
purposively selected States from north-central,
northwest, and northeast Nigeria on mental
health services. PHCs (and host communities)
were then randomly selected.

Study Participants and Sampling
As shown in Table 1, a total of 205
participants were involved in the study. This
consisted of a convenient sample of 191
primary health care professionals from 47
randomly selected primary healthcare centres in
three states. They were selected from their
centres based on their availability at the time of
visit. They constituted the respondents for the
survey questionnaire.

Table 1. Study Participants

SN Study participant category
Benue Kaduna
1
Primary care professionals for survey 58
67
2
IDI participants
3
Trainee volunteers (Trained Nurses)
4
NGO staff
Total
In addition, a purposive sample of 11
primary health care coordinators/managers was
selected based on their strategic position.
Similarly, two trained volunteers sponsored by
an NGO were identified in two states (Benue
and Kaduna) and selected to explore their
experiences.
They were part of a batch of five nurses
trained by an NGO as mental health psychiatric
nurses. A staff of the NGO was also
purposively selected to elicit information on the
NGO’s activities for mental health.
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4
1
1
63

3
1
0
71

Gombe Total
66
191
4
0
0
70

11
2
1
205

Instruments for Data Collection
A survey questionnaire and two different IDI
Guides
for
primary
health
care
coordinators/managers and for the two trained
volunteers were used to collect both
quantitative (through questionnaire) and
qualitative (via IDIs) data.
The survey questionnaire is a selfconstructed-item instrument in two sections:
Section
A
on
Socio-demographic
characteristics, Section B consisted of eight
items including: “Are you aware of any new

mental health NGO in PHC or community
settings?” “If yes, list these such NGOs”; “If
available whether local or national or
international NGO”; “focus of their services”;
“whether these services (either as pilots or
scaled) have been formally evaluated”; whether
such NGOs are encouraged in the provision of
mental health care services in my centre” and
“if there exists any collaboration between the
government
with
non-governmental
organizations.”
In-depth interview (IDI) Guides for primary
health care coordinators/managers and trained
CBM volunteers explored their views on mental
health NGOs in the study settings, the
experiences of the trainees of an NGO in
relation to governmental commitment. The IDI
guides had open-ended questions to probe the
existence of NGOs, their mission statement,
their activities, their relationship with relevant
organs of government and the challenges or
otherwise of the activities.
The tools were validated by a panel of five
experts (professional and academic) in mental
health. The reliability of the questionnaire was
ascertained by Cronbach’s coefficient of 0.78.

The interviews were all audio-recorded, and
field notes were also taken.
The trained nurses (volunteers) were also
interviewed in a similar way but in their homes;
one in Makurdi, Benue State and the other in
Kaduna. Although they were all trained by an
NGO in Benue State, they would not be
employed and involved in the community
mental health services as already planned due to
the embargo on employment.

Data Analysis
Data cleaning, editing, and coding were
done. The IDI participants were coded: C1 – C3
for CBM trainees and staff; B1 – B4 for Benue
IDI participants, K1 – K3 for Kaduna and G1 –
G4 for Gombe (Appendix I).
Quantitative data were coded and analysed
using SPSS Version 23. The qualitative data
were transcribed, thematically analysed,
categorized, coded, and presented using
narratives and verbatim quotes.
The two strands of data (quantitative and
qualitative) were synergised to meet the
research objectives:
1. The role of the NGOs.
2. The Challenges.
3. The Prospects/Opportunities.

Procedure for Data Collection
With the help of research assistants, data
were collected between December 2015 and
June 2016 in the three states. The
questionnaires were both self-administered and
interviewer-administered (for some PHC
workers who could not comfortably fill in the
questionnaires).
Although
the
PHC
professionals had a minimum of a diploma,
many were not comfortable filling in the
questionnaire. All the questionnaires were
retrieved on each day of administration; the
response rate was 100%.
The IDIs for PHC coordinators and
managers at the Local Government levels were
conducted by the principal investigator (first
author) at the centres in their offices. Each
interview lasted for between 30 to 45 minutes.

Ethical Consideration
Institutional approval for the study was
obtained (Ethical Clearance Certificate No:
ABUTH/HREC/K028/2014). The Individual
States and study participants also gave
permissions and consents, respectively.

Results
Socio-demographic
Study Participants

Characteristics

of

As shown in Table 2, study participants’
ages range from 23 to 62 years, with a mean
age of 35.5 years. They are predominantly
married (75.4%), Christians (61.8%) female
(55.6%), Hausa (21.5%).
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Table 2. PHC workers’ Socio-demographic Characteristics

S/No
1.

2

3

4

5

Variable
Age (in years)
20-39
40-59
60 and above
No Response
Total
Gender
Male
Female
No Response
Total
Ethnic groups
Hausa
Fulani
Gombe Ethnic Groups
Idoma
Tiv
Southern Ethnic Groups
Others
No Response
Total
Religion
Christianity
Islam
Total
Marital status
Single
Married
Widow(er)
No Response
Total

Frequency

Percentage

133
54
1
3
191

69.6
28.3
0.5
1.6
100.0

84
106
1
191

44.0
55.5
0.5
100.0

41
15
14
33
24
27
35
2
191

21.5
7.9
7.3
17.3
12.6
14.1
18.3
1.0
100.0

118
73
191

61.8
38.2
100.0

43
144
2
2
191

22.5
75.4
1.0
1.0
100.0

Mean age: 35.5 years

any NGO working on mental health in their
community in the last five years. Their
responses are shown in Figure 1.

Availability of NGO in Mental Health in
the Community
In the survey, primary healthcare workers
were asked to indicate if they were aware of
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Figure. 1. Respondents’ Awareness of NGOs on Mental Health in Study Settings

A majority (86.4%) were not aware of any
NGO related to mental health; only 13.6%
(n=26) of them claimed to be aware of the
existence of such NGOs.
Among those who claimed to be aware
(N=26), only 8 (30.8%) of them were able to
identify the NGOs they claimed to be aware of.

The responses of the eight of them are shown in
Table 3 according to their study sites. In the
Table, only respondents from Benue identified
an NGO involved in mental health care in three
Local Government Areas (LGAs). Gombe and
Kaduna States had no record of any known
mental health-related NGO.

Table 3. PHC workers’ Opinions on Availability of NGOs for CMHC* by Study sites

State
Benue

LGA

Makurdi
Vandeikya
Otukpo
Kaduna Giwa
Kaduna South
Kachia
Gombe Gombe
Yamaltu-Deba
Kaltungo
Total (%)

NGOs for CMHC*
Yes
No
3
17
1
15
4
26
0
27
0
20
0
20
0
21
0
22
0
15
8 (4.2) 183 (95.8)

Total
20
16
30
27
20
20
21
22
15
191 (100.0)

Source: Crosstab of NGO for CMHC and LGAs, Field data 2015.
*Community mental health care.

The survey respondents, when asked level of
collaboration and encouragement NGOs with
the relevant government in providing services

in their centres, more than half of the workers
(52.4%; n=100) said no; another 45 (23.6%) of
them were not sure (Figure 2).
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Figure 2. Government’s Encouragement of NGO involvement in Mental Health Care

This set of data was explored further from
health administrators, staff and trained
volunteers of an NGO and a community
psychiatrist in the States. During in-depth
interviews, it was established that no other
NGO could be identified in the two States.
Health administrators in these States decried the
absence of NGOs in their States. In one of the
States, some health administrators said that
State deliberately discouraged NGOs in mental
health from operating due to some past
experiences shared by the health administrators.
For instance, at one of the LGAs in Kaduna
State, the PHC coordinator said that she
discouraged attempts by some would-be NGOs
that approached the LGA to assist in providing
some mental health services because previously
“some fake NGOs extorting money from people
once existed, so I refused to accept any now”
(K1).
A senior consultant in community psychiatry
working in a tertiary mental facility, when
asked about the availability of any NGO
focusing on mental health in the State,
exclaimed:
aah…not really… strictly speaking, no NGO
dedicated to mental health as such. not strictly,
but we have Autism Prevention Group,

religious groups such as some Reverend Sisters
who have an organized group where they see
children with special needs. However, we have
seen many organized NGOs like the ones on
maternal mortality, HIV, family health, there is
no such as far as mental health is concerned
(K2).
A similar scenario in Gombe State exists. In
Gombe State, the informant from the State PHC
Development Agency acknowledged the nonexistence of mental health NGOs, but unlike the
informant in the other State, they were
expecting such. As he put it: “No NGO yet, but
we are ready to work with them” (G1).

Activities of the Existing Nongovernmental Organisation (NGO) in
Mental Health Care
The existence of one mental health-related
NGO in Benue State was acknowledged by
PHC administrators even outside the State.
Administrators in Gombe and Kaduna States
commended the situation in Benue State, as
attested to by a PHC coordinator in Kaduna:
Benue State has started because the Benue
State government sent people to Barnawa (i.e.,
School of Post-basic Psychiatric Nursing,
Federal Neuro-psychiatric Hospital) here in
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Kaduna for training. I learnt that one NGO is
helping to train nurses there. I even assisted
them (the trainees) by introducing them to the
community leaders here when they were doing
the research project, but in Kaduna here, no
such thing (K2).
Even in Gombe State, the presence of a
Mental Health NGO in Benue State is common
knowledge, as one of the PHC coordinators also
affirms that:
In the north, I am not aware of any
organised NGO for mental health care apart
from one in Benue State, called CBM
(Christofoel Blind Mission); although I don’t
know the detailed activities of the organisation
(G3).
During the interview, a staff of Christofoel
Blind Mission (CBM) outlined the mission of
the NGO as “community mobilization,
sensitization and education are their main
activities” (C3). At the CBM Headquarters, the
key staff listed their main activities and the
roles in relation to mental health as follows:
1. Training Nurses for Comprehensive
Community Mental Health Programme for
Benue State.
2. Provide a comprehensive community
mental health programme.
3. Giving periodic lectures on Community
Mental Health Programme to Community
Health Extension Workers (CHEWs) at the
College of Health Technology, Otukpo.
He narrated the starting point to be the
training of mental health personnel, where their
focus for the moment was nurses who would
work on the programme.

but the Benue state government cannot absorb
them because of an embargo on employment
(C3).
The nurses who benefitted from the training
programmes confirmed the role of the NGO in
their training Participants enumerated the role
of the CBM in the Benue State. They reported
that the NGO had trained two sets of nurses for
the programme: the first set of six nurses and
the second set five. This was confirmed by the
CBM staff and the health administrators in
Benue State.
All the PHC coordinators also confirmed this
role played by the CBM in the training of the
selected nurses, as captured by one of them who
said:
They are involved in the training of nurses in
Mental Health for the Comprehensive
Community Mental Health Programme for
Benue State. They train nurses for Benue State
to employ. The essence is (that) they will come
back and be engaged by the government (B1).
The sponsorship for the training was full,
with payment of the entire tuition fees for the
duration of the training (18 months) and
monthly stipends. The beneficiaries explained
that the CBM screened and selected:
Freshly graduate from School of Nursing,
and then trained them in mental health. After
the training, we would work with them (CBM)
at the Local Government in Benue State for two
years (C1).
For the period of two years, we were paid a
stipend of twenty thousand naira (N20, 000.00)
every month throughout the training and all our
school fees were paid (C2).
On the other roles highlighted by the NGO,
such as periodic lectures and community mental
health education, a health coordinator testified:
The NGO also periodically organises
lectures for Community Health Extension
Workers (the students in training at the College
of Health Technology. They (CBM) also
provide logistics for services (i.e., community
mental health services) (B3).

Training of Nurses for Mental Health
During the interview, the staff explained how
the nurses were recruited for training.
The CBM scouted for nurses who are
qualified to be trained, but it was difficult to get
such because of the O’L requirements.
However, some nurses were selected from some
local government areas and freshers from
school. About 12 or so of them were trained,
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Narratives from the personnel of the NGO,
trained nurses and health administrators
confirmed the roles being played by the CBM.
Both the health and the trained nurses also
confirmed that CBM is the only functional
mental health-related NGO in the State. As one
trained nurse captured it: “It is limited, but
CBM exits only in Benue State for now.”

they had with the School of Post-basic
Psychiatric Nursing, Federal Neuro-psychiatric
Hospital Kaduna to offer them at least five
admission spaces for selected nurses every year
to train these nurses for Benue State. This
arrangement was confirmed by the staff of the
NGO, the beneficiaries (the trained nurses) and
even a health administrator in Kaduna State
who volunteered the information when
highlighting the absence of NGO for mental
health in her own State (Kaduna).

Prospects for Providing Mental Health
Care
There are strong indications for functional
services from the CBM. The prospects can be
discussed under three sub-themes, viz:
1. The commitment of the NGO.
2. A memorandum of understanding.
3. Willingness of the CBM-sponsored nurses
to provide community mental health care.

The Willingness of CBM-sponsored
Nurses to work on the Mental Health
Care Programme
CBM trained nurses gave first-hand
information on their readiness to work at the
community level to provide community mental
health services after their training. Their
readiness was frustrated in diverse ways. As
they put it:
I was trained for comprehensive community
mental health services. After the training, they
would employ us to work with the CBM in
various LGAs where the sponsors (CBM) will
take responsibility of our accommodation and
transport, provide all the needed logistics,
including drugs (C1).
After the training, we were to come down
(from Kaduna, where the training took place) to
the State to work with them. Benue State
government could not employ us – me and three
others. So I went back to Kaduna; I am now
working in a private hospital and a children’s
hospital not even related to mental health
services. My two other colleagues are also
working in private hospitals here in Kaduna.
We are waiting to be invited by (Benue) State
government (C2).
We were trained to go into LGAs twice a
month to do the consultation, follow up,
provide drugs (supplied by CBM), and if need
be, call consultants from the State Teaching
Hospital to see clients, then refer if necessary.
We are also trained to give health talks,
encourage early reporting of cases, teach

The Existence and Commitment of CBM
The PI elicited information on the NGO from
the PHC Director of Local Government Service
Commission of the host State, a staff of the
NGO, and two of the nurses who benefitted
from the CBM-sponsored training. During indepth interviews with the State Director, he
reaffirmed the existence of the CBM in the
State and the role the NGO was playing in
helping the State to provide mental health
services. According to him:
The Christofoel Blind Mission (CBM) is an
NGO focused on a comprehensive community
mental health programme. They are located at
Jesus College, Otukpo. The programme is
implemented by the Methodist Church and
sponsored by CBM, an Australian-based NGO.
The CBM is only in Benue State for now to
implement the programme (B1).
The staff and the two trained nurses
confirmed their existence and revealed the level
of their commitment to what they set out to
achieve.

Memorandum of Understanding (MOU)
with a Federal Training Institution
A key strength employed by the NGO was
the Memorandum of Understanding (MOU)
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women about mental health during antenatal
and postnatal clinics for possible signs of
mental health issues (C1).
According to an opportunity to improve
community mental health care was lost despite
the availability of the resource. One of the
trained nurses, working in Makurdi lamented,
saying:
This aim of the training us by the NGO
(CBM) is not achieved because we are yet to
hear from State if we will still be going to
LGAs to work or not…presently some of us
were absorbed into State University Teaching
Hospital, awaiting when they will employ (us)
for comprehensive community mental health
programme for which we were trained (C1).
Another CBM sponsored now working
outside the State also lamented during the
interview, thus:
Benue State government could not employ us
– me and three others. So I went back to
Kaduna; I am now working in a private
hospital and a children’s hospital not even
related to mental health services. My two other
colleagues are also working in private hospitals
here in Kaduna. We are waiting to be invited by
(Benue) State government.

issue of the qualified nurses that were interested
to undertake the training. He said:
Apart from the challenges are getting
suitably qualified (with O’L science credits),
there are few interested Nurses who agreed to
do the Mental Health training (C3).
He also added…” and there is lack of staff in
the Benue State government generally.”

Government’s Lack of Counterpart
Fulfilment: Non-placement of the
Trained Personnel
Data from the health workers’ survey
indicate that about half of them (49.3%)
disagreed that any collaboration between
governments and NGOs exist in providing
mental healthcare services.
This result is further supported by narratives
from the health coordinators and NGO in the
study areas personnel. One area of such
challenge is the lack of commitment to MOU
by the State Government. PHC coordinators
expressed the predicament of the government in
not being able to honour the agreement with the
NGO (the CBM) after the completion of
training of the selected nurses. They agreed that
an MOU was signed with the NGO, but the
government is handicapped.
Well, the CBM also has an understanding
with the (Benue) State government to employ
these nurses after training, but the government
cannot go against its policy which is an
embargo on employment (B1).
The Benue state government cannot absorb
them because of an embargo on employment
(B2).
A PHC Director and the two nurses trained
by the CBM also lamented this situation. One
of the trained nurses sees it as “unbelievable”
(B2). According to one PHC Director, the
general embargo on employment has affected
these nurses, but this is “regrettable...especially
now that the mental health problems are too
much in this State (sic)” (B1).
On what has been happening to those
trained, he continued:

Challenges faced by NGOs attempting to
float MHS
The challenges encountered were identified
as:

Getting
Qualified
Applicants

and

Interested

An initial and major challenge for the
training arrangement was how to get interested
nurses who met admission requirements for
training in Kaduna. The staff of the CBM
explained the challenge on how the nurses for
training are recruited and used after training,
saying, “the CBM scouted for nurses who are
qualified to be trained, but it was difficult to get
such because of the O’L requirements”.
Apart from getting the relevant qualifications
to undertake the course, he also explained the
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CBM sponsored trained nurses. But he added
that lack staff remained the greatest challenge
to providing the needed services. He reiterated
the understanding the NGO had with the School
of Post-basic Psychiatric Nursing, Federal
Neuro-psychiatric Hospital Kaduna to train at
least five selected nurses every year for Benue
State. But according to him: “so far, the
opportunities have not been utilised in the
State” (C3).
The lack of staff has also been acknowledged
by an official (i.e., State Director) of Primary
Health Care and trainees as well to remain the
crux of the challenges. Because of the lack of
government commitment to MOU, a CBM
trainee beneficiary simply said there is,
Still lack the staff to implement the
Comprehensive Community Mental Health
Programme even after the training of five of us
and other staff; they could not have them on the
programme (C2).

well, some of them have complied (i.e., they
reported back to the Government), some have
not. Some of them are employed by other
institutions; the remaining are still not
engaged. But I learnt some of them got an
appointment with the Teaching Hospital here in
Makurdi. Some got jobs elsewhere; some staff
of Local Governments went back to their
stations (B1).
The Principal Investigator (PI) was able to
get the narratives of two of the nurses trained
by the NGO for their experiences. One of the
trained nurses who now work in a hospital in
one of the state capitals (Makurdi) said it was
disgusting for the present government “to
rubbish a rare offer from a foreign-based
initiative like the CBM” (C1).
Another one (a CBM sponsored nurse),
working in a private hospital Kaduna after the
Benue State government would not employ her
after the training sponsored solely by CBM,
narrated her experiences and disappointments:
The agreement was that the State will pay us,
and the (CBM) will provide everything. But the
State did not employ us. But up till now, we
don’t know how far, how they are doing.
Presently, I am working in a private hospital,
since they didn’t call us, I came back to
Kaduna. I now work in a private hospital here
in Kaduna, a Paediatric Hospital for that
matter. Benue State did not absorb us, me and
three others in Kaduna here, all working
private hospitals. We waited and waited for the
State to employ us, but we had to look for work.
We went to the Local government Service
Commission several times, but they say there is
an embargo; so, I came back to Kaduna. We
are still waiting to be invited by the Benue State
government (C2).

Discussion of Findings
The study participants were both males and
females from diverse geographic, religious,
professional, and ethnic extractions to reflect
the population spread of the study areas (three
zones of northern).
The absence of mental health NGOs in
virtually all the study areas except at one centre
in Benue State and the complete absence of any
in both Kaduna and Gombe States indicate the
level of scarcity of community-based mental
health services provided by NGOs [3,8]. This is
in spite of the emphasis for such NGOs in
addressing mental health issues [14, 11, 24, 25].
This is quite interesting in the viewing of the
mirage of other NGOs working in many other
areas of health care in these same states. In
other areas of health care such as maternal,
new-born and child health, NGOs have helped
to reduce morbidities and mortalities in both
developing and developed countries [13, 17,
18].
From our findings, there seems to be only a
fragile and unsuccessful collaboration between

Lack of Staff to run the Comprehensive
Community Mental Health Programme
At the interview with a CBM staff at their
office at Otukpo, Benue State, he narrated the
challenges similar to those as narrated by one of
the State Directors for Primary Health Care and
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the NGOs and one of the States since the
unique opportunity presented by the NGO (i.e.,
CBM) was not explored for effective
community-based mental health care. The
existing NGOs identified in the study set out to
do “community mobilization, sensitization and
education are their main activities,” a target set
even by the Federal Ministry of Health Nigeria
(2013) in the mission of National Policy for
Mental Health Services Delivery Nigeria. This
great mission statement fits the ideals of
community-based mental health care into which
any good collaboration would have impactful.
The role and desire of the government to
make NGOs contribute to health care in terms
of providing services and health advocacy is
well established even in Nigeria and elsewhere
[14, 15]. The situation found in this study
seems to fit into hitherto neglect and lack of
deliberate policy on mental health7. The failed
collaboration to meet the necessary manpower
already built for community-based mental
health care services could be offshoots of such
policy lassitude. Mental health care seems to
maintain its least priority in the government
circle in Nigeria [1, 2, 3].
Our finding that mental health NGOs are
difficult to come by in the study settings calls
for a re-evaluation of government commitment
to health care in general and mental health care
in particular. Many other NGOs abound.
Attempts to have stand-in NGOs provide
appear unsupported, and in fact, an official in a
State narrated that : NGOs for mental health are
discouraged.” Despite the calls by the
authorities, the Federal Ministry of Health
Nigeria, researchers, and WHO-fact sheet
appealing for non-governmental organizations
(NGOs) to come in and assist in the promotion
of mental health care services [11, 16, 24].
In addition, studies in Nigeria and other parts
of the world have revealed that mental health
professionals are very scarce [2, 6, 25]. In our
finding, trained specialists (the CBM-sponsored
nurses), despite their willingness to use their
expertise, their participation in mental health

services for which they were trained was
jettisoned. The failure of a government to
employ these professionals as agreed because
of the certain policy of the same government
needs further empirical explanation.
This situation, the non-existence of NGOs in
addition to the lack of formal mental health
services in these study areas [3], leaves these
communities with existing and looming mental
health and psychological problems [26]. The
indispensable roles of NGOs in promoting
mental health and preventing mental health
problems have been established in many health
situations [27]. They need to be prepared
constantly in the face of current (and recurrent)
socio-economic, political and health crises. Just
recently, there have been calls in Nigeria and
elsewhere for NGOs to come to the aid of
health care services at the PHC level [27, 28].
This call is most urgent in the area of mental
health services in the community in Nigeria,
including the prevention of suicide [29] and
capacity building for mental health care [30].

Limitations of the Study
This study is limited to only three states of
the 19 states in northern Nigeria. Thus, the
findings may not be generalizable to the entire
region. In addition, this study adopted a manual
analysis of the qualitative data because of our
inability to acquire the proposed Nvivo
software. However, the mixed methods used for
this study and the quality of the participants as
well as the content/thematic analyses were great
strengths for the study.

Conclusion
Only an NGO focusing on community
mental health services was found in one of the
three States; even at that, the NGO primarily
and initially focused on sight-saving (common
eye problems) but only expanded its services to
address some aspects of the stark community
mental health services expected as part of its
rehabilitative mission. The implications of this
non-availability of any mental health NGOs in
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the study area is community mental health
services such as psychoeducation, mental health
first aid, and other primary mental health care
that should have been powered by NGOs
interventions will remain absent. Thus, wide
treatment/intervention gaps remain. Avoidable
mental health problems may arise, and the
existing ones worsen.

in area of Mental Health; Where such already
exists, the government and partners should
fulfil the respective parts of any pact to strength
such collaborations, and to encourage for more
support and coordination.
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Abstract
Despite the worldwide Global Hand Washing Day campaign, which targets school children as the
most effective agents for behaviour change, there is limited documentation in various school settings.
The purpose of the study was to assess the factors associated with hand washing practices among
secondary school students in Ndorwa East Constituency in the Kabale district. The study used both
quantitative and qualitative methods to collect data from a sample of 291 students from five schools.
Results: Of the 291 respondents enrolled, 219(77%) washed their hands after the rest room. Factors
associated with a higher likelihood of hand washing practice among secondary school students in
Ndorwa East Constituency–Kabale District were being aged <18 years (aOR =8.1, 95%CI: 2.6521.61, p<0.001), presence of water for hand washing (aOR =50.7,95%CI:11.50-309.38,p<0.001),
presence of hand washing stations (aOR=7.3,95%CI:2.72-30.37, p<0.001), and cleanliness of hand
washing stations (aOR=70.0,95%CI:10.44-605.6, p<0.001). The factors associated with hand
washing practices were presence of water for hand washing, the presence of hand washing stations in
schools, cleanliness of hand washing stations. The study suggests that the school administrators
should sensitize all students to continue practicing washing hands. This would help in preventing
students from diseases associated with poor hand hygiene practices.
Keywords: Hand washing, Knowledge, Secondary school.

Introduction

The CDC states that hand washing practices
are meant to protect all from the risks of
sicknesses. Hand washing should apply to the
three basic rules of, before, during and after,
doing certain things such as before, during and
after cooking food, before and after eating,
before and after treating a wound, before and
after caring for a patient, after visiting the toilet
and after holding a pet of a wild animal.
According to the CDC, hand washing practice
is easy, and it’s the most effective way to
prevent the spreading of germs because germs
can spread from one person to another and
spread throughout the entire community [3].
Diarrhoea, mainly due to contaminated food
and water and poor hand washing practices,
affects 1.7 billion people annually across the
world. It is the second-largest killer of children
under five years old [4, 5].

Hand washing is defined as the act of
washing hands with plain or antimicrobial soap
and water with the purpose of removing dirt,
organic materials and other organisms that
cause disease. Hand washing with soap is
among the most effective and inexpensive ways
to prevent infectious diseases. Every year,
pneumonia and diarrhoea kill 14 million
children under five [1]. This simple behaviour
can save lives, cutting deaths associated with
Diarrhoea by almost one-half and deaths from
acute respiratory infections by nearly onequarter. Hand washing with soap not only helps
people improve their health but also removes
barriers to economic opportunity, allows
children to learn and grow, and helps strengthen
communities [2].

*Corresponding Author: twinomuhwezib@gmail.com
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The Global Burden of Disease Study 2015
reported that the prevalence of diseases
attributable to poor hand hygiene has steadily
declined since the 1990s and that mortality and
disability-adjusted life years (DALY) attributed
to no hand washing have declined since 2000.
Progress in reducing environmental risks was
mainly driven by sizeable reductions in
mortality and disease burden attributable to
unsafe water, sanitation, and hygiene (WASH).
Between 2005 and 2015, the number of deaths
attributable to unsafe water and no hand
washing with soap globally fell by more than
12%, whereas DALYs decreased by more than
20% [6].
A study done by [7] revealed that hand
washing practices among secondary school
students are still poor, most especially on the
African continent, yet proper hand washing
would be useful in preventing many diseases
amongst the students and the entire population.
School settings are important contexts for
educating students about hygienic behaviours
such as hand washing practices.
In a study done by [8] in India about
assessment of knowledge, attitude, and practice
of hand hygiene among secondary students, it
was revealed that the overall knowledge of the
participants was moderate (ranging between
63.1% to 64%). When the results were analyzed
based on the scoring system, only a few (6.4%)
scored poor.
A study done by [9] shows that out of 285
children who used school toilets during the
study period, 257 (90.2%) indicated that they
washed their hands. Out of the 257, a greater
proportion, 88.3%, did the hand washing with
soap. Similarly, washing hands and washing
hands with soap before eating showed similar
trends. The data showed that school children in
private schools were 63% less likely to wash
their hands with soap after defecation than
school children from public schools.
A study by [10] indicates that students who
practice proper hand washing were less likely to
report
gastrointestinal
and
respiratory

symptoms than students who do not practice
proper hand washing. Hand washing with soap
has also been reported to reduce death related to
Diarrhoea by 44% and respiratory infections by
23% [11].
In Uganda, hand washing with soap by
adults after using toilets increased from 36% to
37% in the 2016/2017 financial year. This
reflects that only three out of every ten
Ugandans wash their hands with soap after
using the toilet [12].
Studies in Uganda have found a discrepancy
between knowledge and practice of hand
washing. For example, many students in
secondary schools are aware of the reasons and
importance of hand washing, yet the majority
do not properly practice hand washing during
critical times like before eating food and after
visiting toilets/ latrines [13].
According to the [14], Ndorwa East
Constituency was among the areas in Uganda
with the highest cholera incidences, which
could be prevented by proper hand washing.
Strategies by the Government of Uganda and
non-government Organizations such as the use
of tippy taps have been promoted in
communities in Kabale district, and yet some
schools in Ndorwa East Constituency have been
reported to have an unfavourable environment
in schools that do not favour students to wash
their hands properly.

Research Gaps and Summary
All external parts of the body need attention,
time and care, and water plays a major role in
ensuring this. To achieve the international
development target of having the proportion of
people without access to improved water and
sanitation by 2015, 1.5 billion people will
require access to water supply, and about 2.2
billion people will require access to sanitation
facilities [13]. Other basic facilities needed in
the schools include decent classrooms, water
closet toilets, dustbins, water bowls, soaps,
disinfectants, deodorants, tissue papers, good
playgrounds, napkins, incinerators [15].

39

Although several studies have been carried
out relating to hand washing among secondary
school students, some aspects have not been
exhausted, which have created research gaps
that need to be filled. Such aspects include
knowledge of students, enabling and inhibiting
factors for hand washing among students and
policy guidelines in place for promoting hand
washing. For example, studies about knowledge
of students regarding hand washing have shown
that the majority of the students wash their after
touching their genitals, before eating food and
after visiting the toilets, but nothing has been
talked about whether students wash their hands
after coughing. Regarding this study, it was
revealed that it is very important for students to
always wash their hands after coughing because
it helps in removing and killing germs that may
be on their hands.
Studies on factors influencing hand washing
among students have shown how the
availability of water, tippy taps, and good hours
of access influences one’s behaviour to wash
their hands but have ignored factors that
contribute to poor adherence of hand hygiene
like a failure by school head teachers and
teachers to make hand hygiene an institutional
priority. This gap was filled when a bigger
number of students reported that they are more
likely to wash their hands correctly when their
teachers and prefects close to them, especially
after using the toilets, before and after eating
food. This means that for students to adhere to
hand washing guidelines, there should be a
combined effort between teachers and students.

include Kigata High school, Harambe High
school,
Kamuronko
S.S,
Kabanyonyi
Vocational S.S, Nyakigugwe S.S, ST Robert
Gay Nyanja S.S, Kyanamira S.S, Kahondo S.S,
Buhara S.S, and Rwesasi S.S and the total
number of students in these schools’ totals to
2300 at this study time. The researcher chose
this location because Kabale district is prone to
outbreaks of diarrheal disease, especially
Ndorwa west and Ndorwa east constituencies.
In addition, Kabale is a border district with high
potential of importing cases from neighbouring
districts in Rwanda. This is attributed to the
study by [16], who identified cholera hotspots
along the borders of Uganda, although Kabale
district was not included.

Methodology

Schools

Study Setting and Context

The sample size for schools was determined
using a maximum proportion of 0.5
recommended by [17]. When estimating the
variance of a dichotomous variable (hand
washing as yes/no), [17] recommends that
researchers should use 0.50 as an estimate of
the population proportion. This proportion will
result in the maximization of variance, which
will also produce the maximum sample size. In

Study Design
The researcher employed a descriptive crosssectional survey research design that helped
him in gathering information where little
knowledge was known. A cross-sectional study
using the quantitative method was conducted
among 291 students from five schools. For
qualitative data, the researcher used purposive
sampling to identify the key informants and
members to participate in FGDs. The researcher
used a cross-sectional study design because it
enables the researcher to study an independent
variable and
the
dependent
variable
simultaneously, which also helped him to save
time and costs during the study.

Sample
Size
Determination
and
Sampling Procedure for Schools and
Students

The study was carried out in secondary
schools of Ndorwa East Constituency in Kabale
District, Southwestern Uganda. It is 409.24 KM
from Kampala capital city of Uganda. Kabale
district borders Rwanda from the South and
East, Rukiga district from the North and
Rubanda district from the West. Ndorwa East
Constituency has 10 secondary schools, which
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this study, therefore, 5 out of the 10 schools
were used. The schools which were selected
include Kigata High school, Harambe High
school,
Kamuronko
S.S,
Kabanyonyi
Vocational S.S, and Nyakigugwe S.S.

and Morgan’s table and got the sample size as
291. Due to a non-response of 10%
(participants did not show interest in answering
the questions and those who were found
absent), the sample size increased to 320. The
researcher opted to use this method because it is
standard and easy to be used in selecting the
required sample size. Simple random sampling
was also used to identify the respondents to
participate in the study from the selected
schools.

Students
The researcher used [17] table to determine
the sample size of the students to be used in the
study. Since the total number of students in the
five schools which were selected using multistage sampling was 1 203, the researcher had to
subject the same number of students to Krejcie

Table 1. Sample Size Determination

S/N School Name
1
2
3
4
5
Total

Kigata High School
Kabanyonyi Vocational
Secondary school
Kamuronko SS
Harambe High School
Nyakigugwe SS

Number of
Students
490
95

No-Sampled
Per School
130
25

280
158
180
1203

75
42
48
320

Data Collection and Analysis
Data collection was done using qualitative,
quantitative, and observational methods.
Qualitative data were collected using Focus
Group Discussions and Key Informant
Interviews and observation, while Quantitative
data were collected using semi-structured
interviews.
Quantitative data were consolidated and
edited, making sure that all questionnaires have
proper identification numbers and that they are
all complete. Data were entered and analyzed
using a statistical computer package, called
Statistical Package for Social Sciences (SPSS)
version 20.0 and my analysis was restricted to
uni-variate analysis. Descriptive statistics were
used to analyze data regarding the demographic
characteristics of respondents. The findings
were presented in Table 2 as frequencies and
percentages. Second, the practice of hand
washing among Secondary School Students in

Non-Response

Actual Response

11
03

119
22

09
66
04
44
02
40
29
291
Ndorwa East Constituency Kabale District was
presented using descriptive statistics, including
frequencies and percentages.
The quality control measures that the
researcher used include adequate numbering of
the questionnaires, proper identification of the
informants and field editing of the
questionnaires. In addition, the researcher
trained the research assistant who helped him to
collect the intended data. During the data
collection phase, the researcher, together with
his research assistant, had to carry out
supervision which helped him in getting the
required data from the respondents.

Ethical Considerations
Since the study involved human beings as
the respondents, the researcher had to ensure
that their rights were highly protected. This
included the right to privacy and dignity, the
right to confidentiality, and the right to
withhold participation. Participation was
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voluntary, and the principle of informed
consent ensured this. For those who were
considered to be minors, the researcher had to
seek their consent from their parents and
guardians through their head teachers.
The researcher had to first seek approval of
the university research committee and research
ethics committee and then after went to the
District Education Officer of Kabale district to
ask for permission to go and collect data from
the secondary students in Ndorwa east
constituency. Before collecting data in any of
the selected schools, the researcher had to first
seek permission from the head teachers as a
way of avoiding interruptions and delays during

the study. Lastly, the respondents’ consent was
obtained first after explaining the purpose of the
study and that they were not to be forced to
answer any questions found uncomfortable for
them.

Results
A total of 291 respondents participated in the
study. Study participants were both males and
females of secondary school-aged below 12-22
years. A big number of participants were 12-17
years representing 80.1%, and the class with the
highest representation was senior two with 23%
(67).

Table 2. Demographic Characteristics of the Respondents

Parameter
Gender

Age range

Level of education

Male
Female
Total
12-17 years
18-22
Total
Senior 1
Senior 2
Senior 3
Senior 4
Senior 5
Senior 6
Total

Frequency
105
186
291
233
58
291
53
67
64
54
36
17
291

Percentage
36.1
63.9
100
80.1
19.9
100
18.2
23.0
22.0
18.6
12.4
5.8
100

Table 3. Practice of Hand Washing among Secondary School Students

Practice of hand washing
Hand washing after the restroom

Response Frequency Percentage
Yes
219
77.0
No
72
23.0
Total
291
100
Hand washing after coughing
Yes
122
42.0
No
169
58.0
Total
291
100
Hand washing with soap before
Yes
106
36.4
eating
No
185
63.6
Total
291
100
The findings in the above table indicated that
followed by hand washing after coughing 122
the highest practice was washing hands after the
(42%), and hand washing before eating food
students have been in their restrooms (77%),
which accounted for 106 (36.4%). However,
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through observations made by the researcher, it
was noted that 15 out 20 (75%) students
observed at school A washed their hands after
using the toilet, 15 out of 22 (68.2%) students

washed their hands before eating food and 14
out of 16 students (87.5%) washed their hands
after eating food.

Table 4. Bivariate Analysis Results for Factors associated with Hand Washing among Secondary School
Students

Parameter

Demographic factors
Gender
Male
Female
Age range
12-17 years
18-22
Level of education Senior 1 -4
Senior 5-6
Facility factors
Presence of water
Yes
for hand washing
No
Presence of hand
Yes
washing stations
No
Provision of soap
Yes
for hand washing
No
Cleanliness of
Yes
stations
No
No

Hand washing practice
Yes
No
n=279 (95.9%) n=12 (4.1%)

UOR (95%CI)

p-value

0.1711

103(36.9)
176(63.1)
229(82.1)
50(17.9)
169(17.9)
49(23.7)

2(16.7)
10(83.3)
4(33.3)
8(66.7)
8(66.7)
4(33.3)

2.9(0.63- 13.62)
Reference
9.2(2.65-31.61)
Reference

256(91.8)
23(8.2)
249(89.2)
30(10.8)
90(32.3)
189(67.7)
220(87.3)
32(12.7)
151(53.9)

2(16.7)
10(83.3)
6(50.0)
6(50.0)
6(50.0)
6(50.0)
1(8.7)
11(91.7)
8(66.7)

55.7(11.50-269.38)
Reference
8.3(2.52-27.37)
Reference
0.5(0.15-1.52)
Reference
75.6(9.44-605.6)
Reference
Reference

0.001*

Reference
<0.001*
<0.001*
0.2096
0.001*

*Significance level, p<0.05

In the absence of other factors (Bivariate
analysis), being aged 12-17 years (UOR = 9.2,
95%CI: (2.65-31.61): p =0.001), presence of
water for hand washing (UOR: 55.7, 95%CI:
11.50-269.38, p<0.001), presence of hand
washing stations (UOR: 8.3, 95%CI: 2.5227.37, p<0.001), and clean hand washing
facilities (UOR: 75.6, 95%CI: 9.44-605.6, p =
0.001) were the factors associated with good
hand washing practices at 95% level of
significance. Other factors which were
associated with hand washing practices were
the functionality of hand washing stations,
being comfortable with the hours of accessing
hand washing stations and supervising students
during hand washing by teachers and student
leaders.

Data collected using the checklist by the
researcher revealed that at least three out of five
schools (60%) that were studied had tippy taps
installed to support hand washing among
students, and the rest had cemented taps, 60%
had water in taps for washing hands, 60% of the
schools visited did not have soap for students to
use while washing hands and 100 % of the
schools had a reliable water source for washing
hands (both tippy taps and cemented taps) in
the school compounds.

Discussion
This study examined the hand washing
practices among secondary school students in
Ndorwa Constituency in Kabale District. The
study findings have revealed almost all the
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secondary school students were involved in the
hand washing practice; most hand washing
practice took place after they have been in the
rest rooms. This indicates that the participants
are aware that washing hands helps in removing
contaminants they might have come into
contact with while in the restrooms, which
should also be encouraged among students if
they are to keep their hands clean all the times.
This relates to what the health belief model,
which supported my study, says that a person
will follow a preventive behaviour such as hand
washing if he or she perceives that there are
benefits associated with it. The findings are in
line with those of [9] who found out that over
90% of school children in China who visited
the restroom washed hands with soap and
water.
It was also revealed that a majority of the
students could not wash their hands with soap
before eating food which is an indicator that
they do not know the importance of soap in
removing and killing disease contaminants that
may be on their hands. This finding also do not
relate to what the Health Belief Model talks
about that a person will follow a preventive
behaviour if he or she perceives that they are
susceptible to a risk of contracting diseases
associated with poor hand washing practices
such as diarrhoea, cholera and dysentery. These
results are in agreement with a survey that was
undertaken by [9], which showed that the
majority of the students in China did not
exercise proper hand washing using soap as a
result of lack of access to hand washing
supplies such as soap, towel, and a clean
running source of water. The results of this
study also agree with [18], who reported that
being in a dining hall does not guarantee
students to wash their hands with soap. This
implies that there is a need to sensitize
secondary school students on the appropriate
times of the hand washing practices. This
finding has important policy implications for
health intervention and supports the view that
the provision of hand washing soap to all

schools would help students to avoid diseases
that may be associated with dirty hands.
In this study, it was indicated that a big
number of participants could not wash their
hands after coughing. This practice is
dangerous because it increases the chances of
spreading diseases such as tuberculosis and the
common cold amongst the student population
through hand shaking with others in case the
diseased person does not wash hands after
coughing. The findings are not in line with [19],
who noted that keeping hands clean through
improved hand hygiene is one of the most
important ways to prevent sickness and to
spread of germs to others, good hand washing
can also fight the spread of the common cold,
meningitis, bronchitis, Tuberculosis, influenza,
hepatitis A, and most types of infectious
diarrhoea. Therefore, the finding has important
policy implications for health intervention and
sensitizing the students to always wash hands
even after coughing because it is helpful in
removing the germs that may be associated
with the cough.
In this study in which the factors associated
with hand washing were assessed, it was found
out that presence of water for hand washing,
presence of hand washing stations in schools,
the functionality of hand washing facilities by
students to clean their hands and the presence
of hand washing stations that were clean were
the factors associated with hand washing by
students while at school. Besides, the majority
of the respondents indicated that secondary
school students have access to water for hand
washing in their schools. This could be due to
factors like access to funds from both the
government and directors of private schools,
which would facilitate the construction of hand
stations and filling them with enough water in
schools where students indicated that they do
not have access to water for hand washing. The
field findings disagree with a similar study
which was conducted by [20] which revealed
that out of 200 Columbian school children, only
7% of the children reported having clean water
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for hand washing. Other studies by [21]
reported similar findings.
The majority of the secondary school
students had hand washing stations in their
schools. The majority of the students indicated
that they had hand washing stations installed in
their schools, but it could be better if such hand
washing stations can also be extended to
schools which do not have them by the
government and owners of private ones. In a
related study by [22] about hand washing
practices among elementary school students in
the Selat sub-district in Indonesia, two thirds
(65.9%) of the respondents reported the
availability of clean water at washing stands,
68.5% stated that soap was available at the
stands, and 73.7% declared that hand washing
stands were available at schools.
Further, in this study, it was indicated that
most secondary schools could not provide them
with soap for hand washing. This practice is not
good and should be discouraged in all the
schools because washing hands without soap
cannot remove or kill germs which may be on
hands, and as a result, students end up suffering
from diseases associated with poor hand
washing practices. The findings are not in line
with the study by [22], where 68.5% of his
study participants stated that soap was available
at the stands, which would encourage most of
them to properly practice hand washing. These
findings also disagree with [23], who revealed
that for students to wash their hands properly,
they must be provided with detergents like soap
if they are to prevent themselves from
infections/ illnesses related to poor hand
hygiene. This finding also has important policy
implications because health policy stipulates
that it is very important to wash hands with the
help of soap as it helps to kill germs which may
be dangerous to people. WHO organization
states that washing hands with soap at critical
times such as before meals and after toilet use
have been found to prevent hepatitis A
infection, thus it is appropriate for disease
control and prevention programs to as focus on

hand washing as well as preventive
intervention.
In addition, the findings from this study
indicated that most hand washing stations in
schools were clean. This is an important
practice which should be maintained because it
reduces the risk of contracting diseases which
are associated with poor hygiene practices
diarrhoea, typhoid, among others. Such findings
are in line with the results of the study done by
[24], who revealed that clean hand washing
facilities motivate people to wash their hands,
which minimizes the risk of infection.

Conclusion
From the findings, it can be concluded that
the majority of secondary school students
washed their after they have been in the
restroom, after using the toilet, before after
eating food and after coughing; most hand
washing practice took place after they had been
in the restrooms. Although the majority of the
students washed their hands, most of them
could not wash their hands with soap,
especially before eating food.

Recommendations
The study suggests that the school
administrators and teachers should continue
sensitizing all students on assemblies and in
school health clubs to continue practicing
washing hands, especially after using the
toilets, before and after eating food and after
coughing. This would help in preventing
students from diseases associated with poor
hand hygiene practices.
The study suggests the school administrators,
together with the teachers in Ndorwa East
Constituency, should allocate enough funds for
putting up better hand washing facilities like
tippy taps and soap to support hand washing
among students.
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Abstract
There is agreement on the benefits of exclusive breastfeeding for 6 months and the introduction of
appropriate complementary foods at 6 months, followed by continued breastfeeding, for all infants.
However, infant, and young child feeding (IYCF) guidelines for HIV-positive mothers have changed on
a regular basis since 2000. Considering new HIV treatment guidelines, implementation challenges, and
knowledge gaps, this article investigates issues and Evidence related to IYCF for the prevention and
care of paediatric HIV in resource-limited settings. The effectiveness of antiretroviral medications
(ARVs) in decreasing the incidence of HIV transmission from mother to child prompted WHO to urge
countries to support either avoidance or treatment. Significant progress has been made in terms of
preserving the lives of moms but also decreasing the spread of HIV among children, but long-term
political, financial, and scientific commitment is essential for ensuring effective postnatal HIV
prevention programs and providing for the nutritional requirements of HIV-exposed and HIV-infected
infants.
Keywords: Anti-retroviral drugs, Breastfeeding, HIV, Infant feeding options, Mother-to-child
transmission prevention, Resource-limited settings.
significant evidence gaps in programmatic
experience, have resulted in ongoing confusion
and poor adherence to these strategies. Changes
in guidelines, as well as E suppliers are to blame
for poor supplementary feeding habits among
the general public. have made safe weaning and
adequate complementary feeding practices
particularly difficult to implement [3].
As remaining questions are answered and
recommendations evolve, HIV-positive mothers
require up-to-date, clear messages about, and
support for, optimal IYCF practices. In light of
the WHO 2010 HIV and infant feeding
guidelines and the 2013 Consolidated
guidelines, implementation challenges and
knowledge gaps that limit optimal care for HIVexposed and infected infants and young children
are investigated in this article, which is not a
systematic review, and calls on program
implementers to pay attention to critical nutrition

Introduction
Since 2010, evidence-based guidelines have
recommended that HIV-infected mothers When
it comes to infant, and young child feeding
(IYCF), HIV-positive mothers in lowresource/high-HIV burden settings get the same
recommendations as HIV-negative mothers:
Breastfeeding should be initiated as soon as
possible after birth (within one hour of birth),
and it should be exclusive [1, 2]. (EBF) for the
first six months, and introduction of appropriate
complementary foods at six months, followed by
continued breastfeeding. Despite the fact that
rules for all babies are consistent, issues include
constantly
changing
worldwide
recommendations and the sluggish distribution
of revised national standards resulting in late
training for healthcare workers. Unsafe
breastfeeding traditions and taboos, Inadequate
support for breastfeeding mothers, as well as
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issues that are emerging for these children in
resource-limited settings [4, 5].

between children and improved maternal-child
bonding. Breastfeeding has also been shown to
be beneficial to the economy and environment
[9].
There is a higher risk of morbidity and death
for infants who are not exclusively breastfed
during the first six months owing to unclean
water, inappropriate formula preparation or
storage conditions, and filthy environments,
especially in low-resource areas. To escape the
societal pressure that comes with not
breastfeeding, moms with HIV routinely
breastfeed in public while secretly giving babies
younger than 6 months formula or other meals
and liquids [10]. Mixed feeding raises the
possibility of vertical transmission in addition to
the previously outlined dangers. For these
reasons, women have been urged for years to
breastfeed their babies exclusively for the first
six months after birth.
Since the World Health Organization’s first
consensus statement on new-born feeding
technical consultation in 2000, IYCF guidance
for HIV-exposed children has evolved.
Breastfeeding has a 15–20 percent risk of HIV
transmission up to 18–24 months, but studies in
low-resource settings have found that not
breastfeeding or stopping breastfeeding early
increases mortality and reduces HIV-free
survival [11]. Additional research has found that
safer practices such as exclusive breastfeeding
for the first 6 months, proper breast health
management, and anti-retroviral therapy (ART)
for the mother and infant during the
breastfeeding period reduce the risk of HIV
transmission significantly.
WHO recommended In 2006, HIV-positive
women were given the option of 1) exclusive
nursing for six months or 2) exclusive
replacement feeding for six months if
acceptable, practicable, economical, sustainable,
and safe (AFASS). Those choosing EBF were
urged to continue breastfeeding until they could
offer a healthy replacement food for their
infants, WHO updated its recommendations
again in 2010, this time urging countries to

Evidence and Suggestions on the
Relationship between HIV and Baby
Feeding
Children born to HIV-infected mothers are at
Evidence that suggests they are at greater risk of
death and morbidity than their non-exposed
counterparts. There is substantial evidence
Babies born to HIV-positive mothers are more
likely to be preterm or have low birth weight,
while babies exposed to the virus are also more
likely to be born tiny for gestational age [6].
Although in-utero HIV infection has not been
shown to affect foetal growth, HIV has been
shown to affect postnatal growth beginning
usually occurs in the first few months of life,
frequently before any other symptoms of illness
are visible, and it’s closely linked to both
wasting and slow linear development. HIVinfected children often have linear growth failure
in addition to severe wasting. This kind of
growth failure may be a better indicator of HIV
disease progression than severe wasting [7]. HIV
can cause poor growth, as can opportunistic
infections or medication side effects that alter
food intake, absorption, and metabolism;
diarrhoea and other childhood illnesses; poverty
and food insecurity.
Undiagnosed malnutrition that does not
improve with routine therapy might be a
symptom of advanced HIV infection, and HIV
testing should be included in the usual care of
malnourished children. They lose more muscle
and are more likely to die than their uninfected
peers who are malnourished [8]. They also go
through metabolic changes similar to those that
occur in adults and may raise their risk of death.

The First Six Months of a Child’s
Existence
Infant immunity can be improved by
breastfeeds and thus reduce infant mortality,
improve paediatric development, and provide
mothers with health benefits like natural spacing
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endorse a single nationwide infant feeding
recommendation for women who were newly
diagnosed with HIV. By 2010, data on the
impact of anti-retroviral drugs (ARVs) on
reducing HIV transmission from mother to child
and increasing all-cause mortality in infants who
were not exclusively breastfed prompted WHO
to update its recommendations once more [12,
13]. Women living with HIV are urged to
breastfeed for as long as they feel comfortable.
for at least one year and until a nutritionally
adequate and safe diet without breast milk can be
provided in countries where breastfeeding is the
policy. Even in the absence of ARVs, WHO
recommends breastfeeding for HIV-exposed
infants [14].
The rapid shift in global recommendations for
infant feeding in the context of HIV explains
only a portion of the confusion about what to
advise HIV-positive mothers [15]. Countries are
frequently slow to adopt new global guidelines,
and they face difficulties in retraining healthcare
providers and addressing maternal norms. The
most recent WHO guidelines, on the other hand,
offer an opportunity for the During the first year
of life, all children, even those who are HIVexposed, should get the same nutrition
messaging from the HIV and child survival
communities.

The Second
Existence

Six

Months

months of life. However, around the age of 6
months, breast milk alone cannot meet all the
infant’s nutritional needs, and complementary
feeding – the transition from exclusive
breastfeeding to family foods – is required.
Although complementary foods provide energy
and nutrients to help meet the growing child’s
nutritional needs, breastfeeding continues to
meet at least half of a child’s nutritional needs
between the ages of 6 and 12 months [16].
Changes in advice on how long women with
HIV should breastfeed after 6 months, as well as
changes in ARV prophylaxis and treatment
regimens, have caused significant confusion
among healthcare providers. As recently as ten
years ago, HIV-positive mothers were advised to
discontinue breastfeeding at the age of four to six
months thus, Evidence of stunted development,
increased diarrhoeal morbidity, and all-cause
mortality in these babies showed that
discontinuing nursing was not advised for
women with HIV at that time. Breastfeeding is
still important since there are no safe
alternatives, infectious infections are still a
problem, and children’s development might
slow down if they aren’t breastfed. Several
growth hormones found in breast milk, including
epidermal growth factor, and transforming
growth factor, may aid in gut epithelial barrier
maturation by enhancing the barrier’s integrity
and inhibiting viral passage. The risk of HIV
transmission diminishes with age. Therefore,
mixed feeding is not as dangerous after 6
months. It matters a lot to the gut of a youngster
[17].

of One’s

The high levels of nutrients in breast milk
protect against mortality from diarrhoea,
pneumonia, and malnutrition during the first 12
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Figure. 1. Trends in exclusive breastfeeding rates (1996–2006)
Source: UNICEF. Progress for children: a world fit for children
Statistical Review, Number [18]. New York, UNICEF, 2007

ARVs that reduce the risk of HIV
transmission through breastfeeding have tipped
the risk/benefit balance in favor of
breastfeeding. Several significant trials using
various ARV approaches have shown that
mothers with HIV can safely breastfeed for
longer periods of time, which can be lifesaving
for their infants. Although long-term ARV
exposure may have undiscovered consequences,
the best available evidence suggests that the
risks of infants dying from other diseases if
breastfeeding is discontinued before the age of
one are greater than the potential side effects of
long-term drug exposure [19].
In most low-resource settings, adherence to
complementary feeding guidelines is generally
poor. Complementary foods are frequently
introduced too early or too late, with little variety
and insufficient portions, and food safety is
frequently inadequate. As a result, growth
stalling is common during the complementary
feeding period, as is the risk of stunting. It is
even more difficult to provide complementary
foods to HIV-exposed and HIV-infected

children because they may lack appetite or suffer
from other factors that reduce food intake or
increase nutrient losses [20].

The Second Year of One’s Life
The ideal length of nursing beyond 12 months
is uncertain, even though doctors believe that
HIV-positive moms should nurse for at least a
year after delivery. The necessity for restrictions
is questioned by some. With its high nutritional
content and immune effects, breast milk helps
prevent babies from diseases like diarrhoea,
pneumonia, and malnutrition throughout the first
year of life. While breast milk continues to give
considerable health advantages beyond the first
year, older children are better able to recover
from childhood diseases. Thus, the benefit of
lower mortality is less appealing. The nutritional
requirements of a kid may be better satisfied
after the age of 12 months by family meals that
include a sufficient quantity of cow’s milk for
the age group [21].
At this point, breast milk still has a
considerable health advantage after a year;
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however, the benefit in terms of decreased
mortality is less convincing since older children
are better able to recover from childhood
diseases. Furthermore, family meals with a
suitable proportion of cow’s milk may better
meet a child’s nutritional demands beyond the
age of 12 months.
Breast milk is mostly constituted of water,
carbs, lipids, and proteins, with a little amount of
fat and protein. Each of these nutrients has a

specific job to play in the growth and
development of a child’s body. Human milk
comprises 0.8 percent to 0.9 percent protein, 4.5
percent fat, 7.1 percent carbs, and 0.2 percent
ash, according to the National Dairy Council
(minerals). It has been discovered that numerous
lactose-based oligosaccharides are present as
small constituents of the carbohydrate
composition.

Table 1. Breastmilk Components

Component Fats: 3.5 g per 100 ml
[docosahexaenoic acid (DHA) and arachidonic
acid (ARA)]
Carbohydrates: 7 g per 100 ml (lactose and
oligosaccharides)
Protein: 0.9 g per 100 ml (casein, α-lactalbumin)
Vitamins: All except K
Minerals: Sodium, potassium, calcium,
magnesium, phosphorus, chlorine
Anti-infective factors: IgA, white blood cells
Other bioactive factors: bile-salt stimulated
lipase, epidermal growth factor
Table 1 demonstrates that Breast milk is
primarily water, with some carbohydrates,
lipids, and proteins. Each nutrient has a special
role in a child’s growth and development. The
National Dairy Council says human milk has
0.8-0.9% protein, 4.5-7% fat, 7.1-7%
carbohydrates, and 0.2-3% ash (minerals).
Numerous lactose-based oligosaccharides are
found as minor carbohydrate components [22].
Mothers with HIV should only be encouraged
to stop nursing if they can offer a “nutritionally
sufficient and safe diet” without breast milk after
12 months. If this is the case, they should
continue breastfeeding for another year while
taking ARVs (and according to the instructions
that come with them). While the ideal strategy
and duration of the cessation process are
uncertain, they should wean their infants
gradually over the course of one month when
they decide to stop nursing. When weaning a

Benefit Neurological development

Energy and protection against infection
Growth and development
Optimal growth and development
Optimal growth and development
Immunity and protection against
inflammation, bacteria, and other pathogens
Digestion, maturity of the infant’s intestinal
lining
baby from breast milk too quickly, there is a risk
of mastitis and a higher viral load in the milk.
Children with HIV who are breastfed have an
increased likelihood of survival, which helps
them live longer [23].

Methodology
Breastfeeding
Treatment

with

Antiretroviral

To reduce viral load and prevent postnatal
vertical transmission of HIV, mothers should
take ARVs as prophylaxis or as therapy for their
own health throughout the duration of
breastfeeding, and their infants should receive
ARVs for 4–6 weeks after birth. The WHO
Guidelines on HIV and Infant Feeding published
in 2010 reflect Evidence of the benefits of
breastfeeding as well as the ability of ARVs for
either mothers or infants during breastfeeding to
significantly reduce the risk of postnatal HIV
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transmission. With these recommendations,
ARV prophylaxis during breastfeeding became
part of the public health approach to preventing
HIV transmission from mother to child
(PMTCT). More pregnant and lactating women
with HIV are now eligible for ART, thanks to
changes in CD4 eligibility and the introduction
of life-long ART for pregnant women regardless
of CD4 cell count (Option B+). These
advancements can not only prevent postnatal
HIV transmission through breastfeeding but also
lower the risk of transmission in future
pregnancies while maintaining mothers’ health
[24].
WHO Consolidated Guidelines on the Use of
Antiretroviral Drugs to Treat and Prevent HIV
Infection, 2013, state that the primary goal of
HIV and infant feeding recommendations is
improving HIV-free survival by reducing the
risk of transmission through breastmilk while
avoiding malnutrition and the increased risk of
serious infections in infants and children as a
result of unsafe feeding methods. For antiretrovirals (ARVs) to be successful, HIVpositive mothers must take them frequently
during breastfeeding. The risk of virologic
failure and medicine resistance increases if
treatment is interrupted in any way. Mortality
and morbidity are intertwined concepts. It is vital
to encourage HIV-positive mothers to continue
receiving anti-retroviral medication (ART),
considering the many obstacles they face on an
individual and systemic level. The 2013
recommendations contain a chapter on retention
throughout the continuum of care, which argues
for improved health systems to give treatment to
women and children. To lower the danger of
vertical transmission for women without access
to ARVs, adequate new-born feeding is still
required [25].

Child Nutrition
Treatment

and

children. It appears to have the greatest effect on
growth in younger children before chronic
undernutrition (stunting) becomes permanent, as
well as in children with less severe growth
deficiencies at the time of therapy
commencement. On the other hand, ART does
not appear to assist children in achieving
complete growth recovery or maintaining their
growth over time. Furthermore, a recent study
discovered that children who were underweight
when they started ART had lower
immunological responses, emphasizing the
importance of maintaining good hygiene to
avoid development stalls and improve treatment
effects. underlining the need of aggressive casefinding for undiagnosed HIV in malnourished
children, as well as non-medical interventions
such as IYCF counselling and improved water,
sanitation, and hygiene to avoid growth stalls
and improve treatment results [26].

HIV-infected Children’s Nutritional
Supplementation and Fortification
HIV-positive children require more energy
than HIV-negative children. If asymptomatic,
HIV-positive children should consume 10%
more energy than HIV-negative children, 20–
30% more energy if they have opportunistic
infections, and 50–100% more energy during
and after bouts of severe acute malnutrition to
regain lost weight. HIV-positive youngsters can
gain weight by eating more energy-dense foods.
Poor linear growth, on the other hand, has a far
stronger link to HIV viral load. The link between
viral load and growth is unclear, but it could
entail a number of disease-related endocrine and
metabolic alterations. Children who are HIVpositive are also more susceptible to diarrhoea
and gastrointestinal illnesses, which are frequent
causes of malnutrition in the general population.
Malnutrition in these children may be caused by
diarrhoea-related
nutritional
losses,
malabsorption, and insufficient feeding habits
for catch-up growth [27].
Vitamin A supplementation is well accepted
and useful for HIV-infected children, according

Antiretroviral

Many recent studies have found that antiretroviral therapy (ART) can significantly
enhance the weight and height of HIV-infected
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to a 2010 Cochrane study, while zinc
supplementation is well tolerated and possibly as
effective for HIV-infected children as it is for
uninfected children. More studies on additional
supplements (such as vitamin D, zinc, and
selenium) are required to improve the database
and examine the long-term benefits, adverse
effects, and optimum formulations of diverse
micronutrient supplements [28].

healthcare practitioners into practice is deeply
influenced by social norms, stigma, genderbased disparities, and socioeconomic conditions.
Poor infant feeding practices in the general
population, as well as high rates of nonadherence
to prescription regimens, are consistent
indicators of a poor enabling environment and
the difficulty of changing behaviour.
Communities must be engaged to encourage
exclusive
breastfeeding
and
adequate
supplemental feeding for all infants in lowresource/high-HIV-burden
countries
that
suggest breastfeeding for HIV-exposed infants.
Women require assistance in order to receive
answers to their queries regarding IYCF, to stick
to ART, to maintain their own health, and to give
the best possible care for their children [29].
There is programmatic Evidence that
improving EBF rates in HIV-positive moms is
possible. With deliberate acceleration and multipronged system strengthening initiatives that
focused on health facility and community level
point of care support, exclusive breastfeeding
rates increased (Figure 2). Such progress could
have a positive impact on new-born feeding
habits in the wider community.

It’s Important to Think about the
Operational and Programmatic Problems
Program managers must consider operational
and programmatic challenges at each stage of
service delivery to ensure effective and
continuous patient-centered care, given the
historical ambiguity surrounding HIV and infant
feeding messages as well as high malnutrition
rates and poor IYCF practices in many settings.

At Community Level
HIV and nutrition services must extend
beyond clinics into communities to increase the
adoption of IYCF counselling recommendations
by HIV-positive mothers and to provide
nutrition care and follow-up of HIV-positive
children. Women’s ability to put lessons from

Figure. 2. Improving EBF rates in HIV-positive mothers
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Figure 2 evidence shows that improving EBF
rates in HIV positive mothers is achievable. As
a result of targeted system strengthening
activities at the health facility and community
level, exclusive breastfeeding rates rose.
EBF rates in the general population and for
HIV-positive women in Kenya, 2003–2012
Source: Kenya Demographic and Health Survey
(KDHS) 2003 and 2008; Kenya Ministry of
Health (MOH) district surveys, 2012; Kenya
National PMTCT evaluation, 2010; and Nyanza
Program data.
To improve service uptake and retention,
improve adherence to ART and IYCF
guidelines, and monitor baby nutritional and
HIV status, effective techniques for tracking
mother/infant couples after they leave the clinic
are required. During times of transition,
community counselling and follow-up are
especially important to avoid confusion about
the introduction of complementary foods or
weaning. Individual support and linkage to food
security measures are required to determine
whether enough diet can be supplied without
breast milk, especially when household foods
are unable to meet the nutritional demands of
growing children with extra energy needs caused
by HIV.

HIV-infected infants growth falters at a young
age, but few nations have been effective in
expanding early baby testing or retaining infants
inadequate care and treatment for the duration of
their exposure. It’s difficult to keep track of atrisk infants because of weak health systems,
undertrained workers, and insufficient follow-up
methods. Early HIV testing and treatment with
anti-retroviral drugs (ARVs) can help new-borns
and young children regain lost weight and
height, increasing their chances of survival.
Countries should step up efforts to detect active
cases of children whose moms may have been
missed during the antenatal time or were
infected during the postnatal period as soon as
possible. Improve HIV testing and follow-up for
all HIV-exposed infants during the weaning
period and ensure that HIV-infected children
continue to receive treatment. Nutrition
assessment should be a part of all paediatric care
and treatment, with country settings and local
epidemiology of both malnutrition and HIV
taking
precedence.
In
high-prevalence
communities,
healthcare providers
and
volunteers should be educated to refer children
with failure to thrive and severe development
faltering to HIV testing as soon as possible.

At National Level

Recommendation

To put the IYCF guidelines for HIV-positive
women into practice, countries need costed and
properly
comprehensive
implementation
strategies. To establish political will and enable
optimal resource allocation, plans should be
driven by technical expertise, stakeholder
consensus at all levels of service delivery, and
collaboration among ministries of health,
education, and finance. In 2012, UNICEF
analysed how well the 2010 WHO HIV and baby
feeding guidelines were being implemented in
25 African countries. Only 12 of the 25 countries
had a relevant implementation plan, and only six
of those 12 plans were costed, according to the
study. Planning must consider how to reach
mothers in different situations, how to make

At Health Facility Level
To offer consistent, accurate, and culturally
appropriate IYCF counselling and services to
pregnant women and new mothers with HIV,
healthcare providers need training, job aids, and
advice. Training and supervision that is
inconsistent and of poor quality can result in
confusing or inaccurate feeding messages.
Healthcare providers also require direction in
order to counsel and support clients who may
require specialized care. To eliminate gaps in
assistance and follow-up, training and
implementation plans should consider referral
linkages between facility services and
community care [30].
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services appealing and accessible, and how
much it will cost to offer them [31].
An integrated, real-time monitoring and
evaluation (M & E) system for collecting,
assessing, and utilising data on breastfeeding,
replacement feeding, and mixed feeding must be
included in a national IYCF implementation
plan. Many nations with high HIV prevalence
lack such a system. Infant feeding patterns are
not typically reported in annual reports by
countries.
A lot of the current estimates come from
demographic and health surveys that are done
every three to five years and don’t provide
enough data to identify service shortages or
improve programming, which are based on
general population surveys like the MICS and
DHS. Qualitative data, such as the provision of
breastfeeding counselling, is also not sufficiently
documented by national M&E systems.
Qualitative or mixed-method studies should be
used more frequently in IYCF programs to
provide credible data for policy and guidance
program changes.
According to preliminary findings from a
WHO-funded pilot project, collecting routine
data on new-born feeding behaviours using 24hour recall is both possible and reliable. At three
months of age, the percentage of HIV-exposed
breastfed children who received exclusive
nursing, exclusive replacement feeding, or
mixed feeding, as well as ARV uptake among
HIV-exposed breastfed infants, were among the
indicators. Infant feeding practices for HIVexposed new-borns during the first six months
can be published as a national indicator,
according to the findings.

harmonized system rather than operating in
parallel.
At the first new-born follow-up visit for
infants delivered to HIV-positive moms and
women receiving infant feeding counselling.
The registry includes UNICEF parameters such
as the distribution of feeding practices and at the
age of four, the nutritional condition of orphans
and vulnerable children (OVC) and non-OVC.)
WHO, UNAIDS, UNI-CEF, the Global Fund to
Prevent AIDS, Tuberculosis, and Malaria; the
World Bank, WFP, PEPFAR, and as well as
HIV-free survival at 12 months, maternal and
newborn nutritional status, and baby feeding
status from 3 months to 9 months, other
organizations have suggested internationally
harmonized indicators in these areas as well.
Developing countries should be aided and
encouraged to submit yearly reports on these
metrics.
With efforts to roll out lifelong ART to all
pregnant women with HIV, regardless of CD4
cell level, IYCF service delivery issues will
become more acute. As countries revise and alter
their national PMTCT guidelines, now is the
moment to address implementation issues by
ensuring that IYCF planning, monitoring and
evaluation, and training are all produced in
tandem [32].

Result
Existing
evidence-based
nutrition
interventions can help HIV-infected children’s
nutrition and well-being, but there has been
limited study on the impact of nutrition
interventions on HIV-infected children using
ARVs HIV-infected children (6 months–14
years) were the focus of WHO’s 2009
publication, Guidelines for an Integrated
Approach to Nutrition Care. to aid in the
assessment and classification of nutritional
status and the development of nutrition care
programs for HIV-infected children, this was a
significant step toward integrating nutrition into
HIV treatment. In view of the improved
availability of ARVs, WHO needs to update

At Global Level
During the supplemental feeding period, data
collection and reporting become increasingly
difficult, and effective recording techniques are
limited. The proposed IYCF indicators should be
integrated into stronger mother and child health
monitoring and evaluation systems, with the
goal of combining them into a single,
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recommendations on nutritional assistance for
persons living with HIV and document more
data on which established strategies can be used
to target HIV-infected children in low-resource
settings? During the postnatal period, many
women drop out of PMTCT programs. Because
of this, babies are not being tested for HIV at an
early enough stage to prevent serious
development failure or immune suppression,
which diminishes the effectiveness of therapies
and decreases the likelihood of survival. More
Evidence is needed to guide not only
implementation but also HIV prevention, which
should begin during pregnancy, and the
treatment of malnutrition in HIV-exposed and
HIV-infected children. There is limited
information on whether or how HIV-infected
children’s nutrition-related care should differ
from HIV-negative children’s nutrition-related
care [33].
To understand the reason of HIV-related
growth stalling and design cost-effective
therapies to promote enough height and weight,
more scientific information is needed. To
uncover feasible alternatives for improving
linear growth and body composition in HIVpositive children, program-based studies on
supplementary
feeding
and
nutritional
rehabilitation are needed. Longer-term ARV
exposure is also unknown in terms of its safety
and impact on new-born growth and
development. Pharmacovigilance must be
maintained in order to inform the ongoing riskbenefit analysis [34]. More challenges with
implementation will occur when protocols
evolve, and trends in lifelong treatment uptake
emerge. During and after breastfeeding,
women’s adherence to anti-retroviral therapy
(ART) should be evaluated. It’s also important
to investigate the impact of early baby testing on
the nursing success [35, 36].

IYCF and caring behaviours, as well as high
infection rates, have a negative impact on health
and growth during these crucial years. All
women, including those living with HIV, must
follow optimum new-born feeding habits to
maximize protection against early childhood
diseases and minimize the risk of HIV infection
for the greatest possible infant health and
development results. To enhance the health and
survival outcomes of HIV-infected children,
nutrition assessment, counselling, and support
should be a fundamental aspect of their care and
treatment [37, 38].
In underdeveloped nations, despite the
availability of evidence-based advice and
standards, there are still misconceptions and
misunderstandings concerning safer IYCF
procedures. The inability of programs to make
necessary modifications is hampered by a lack of
national data combined with implementation
issues. Governments and implementers should
concentrate on practical and effective
approaches to training and supervising
healthcare providers, strengthening health
systems, which should include procedures to
track mother-infant pairs and national
monitoring and reporting of internationally
approved infant feeding indicators, such as
improving the use of PMTCT and nutrition
services. ARVs’ efficacy in lowering HIV
transmission and enhancing maternal treatment
is limited by gaps in information regarding
appropriate
maternal
regimens,
baby
prophylaxis duration, and the short- and longterm consequences on children of extended ARV
exposure in breast milk on children. To inform
global recommendations, new ART regimens
and possibly vaccines that allow HIV-positive
women to breastfeed without regard to duration
should be identified, and Postnatal ARV
adherence and breastfeeding should be improved
with health care treatments [39, 40].
Despite significant progress in keeping
mothers alive and reducing paediatric HIV,
challenges remain in putting evidence-based
recommendations into action. To eliminate

Conclusion
From birth to two years of age, it is vital to
support
optimal
growth,
health,
and
development for all new-borns. Inadequate
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mother-to-child HIV transmission while
protecting the health and well-being of all
mothers and children, long-term political,
financial, and scientific commitments are
required [41, 42].

6. What exactly does the term “gradual
weaning” mean?
7. If syrup medications are not accessible for
babies less than 6 months of age, should the
medication be combined with breast milk or
water?
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Abstract
Evidence of the effectiveness of community-based interventions in improving immunization coverage
in populations of low coverage is limited. Vaccine-preventable diseases is a major public health
challenge in low-income countries where Uganda lies, and immunization is the only reliable strategy
for child survival. The study's objective was to assess the influence of a community-based intervention
on the uptake of immunization services to recommend strategies to health stakeholders to improve
immunization coverage. A quasi-experimental study was conducted in three phases. Structured and key
informant interviews were used as data collection tools. Phase one provided baseline data before the
intervention, the second phase was a community-based intervention, and the third phase was postintervention evaluation. There was no significant difference on the uptake of BCG, POLIO-0, POLIO1, POLIO-2, DPTHeP-Hib1, DPTHeP-Hib2, PCV1 and PCV2 immunizations between the intervention
and control group post-intervention (P= 1.00, α =0.5). The level of knowledge on immunization was
68.8% and 29.6% in the intervention and control groups, respectively. The difference between the two
was statistically significant (P=0.00 = α= 0.5). There was a significant association between the level of
knowledge of the caregivers on immunization and the uptake of immunization services (P=0.00, α=0.5).
There was also a statistically significant difference in immunization coverage between the intervention
and control groups (97.5%) and (75.1%) for the intervention and control groups, respectively. The
difference was statistically associated with the community-based intervention (P =0.00, α=0.5).
Community-based interventions influenced the uptake of routine immunization services.
Keywords: Community, Caregivers, Intervention, Immunization, Uptake.

Introduction

in accordance with district-specific targets [3].
Ntungamo district has poor access (few children
start immunization) and poor utilization (the few
who start immunization still few of them do
complete), poor access and poor utilization put
the district in the fourth category of REC (Reach
Every Child) categorization. The national target
is category one (good access and good
utilization), [3]. The district has low
immunization coverage with measles at 64% and
penta3 at 73%, with some sub-counties having
as low as 31% (measles) and 37% (penta3), visa
vie the required national coverage of 95% and

In Africa, every year, more than half-million
children die due to vaccine-preventable diseases
(VPDs), representing a round 56% of global
death caused by VPDs [1]. According to [2],
Uganda is ranked among countries with the
highest number of unimmunized children.
Ntungamo district is among 90 districts out of
112 districts in Uganda that have poor access and
poor utilization of immunization services, not
reaching over 80% of the children with all
recommended doses of childhood vaccinations

*Corresponding Author: tbyamukama@kab.ac.ug
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90%, respectively. The district has a high
dropout rate of 14.7% (penta1- measles), with
some health facilities having a dropout rate of up
to 89.5%. The national target is below 10% [4].
The national immunization coverage set goal
at the national level is 90%, and at the district
level is 80% with all vaccines [5]. Immunization
session is meant to be a one-stop shop for
caregivers by receiving all the information and
services needed for the child. Vaccinepreventable diseases is a major public health
challenge in low-income countries where
Uganda lies, and immunization is the only
reliable strategy for child survival preventing
more than 2.5 million deaths among children [6].
However, despite the growing availability of
immunization services, research evaluating the
uptake of immunization services indicates low
coverage in many countries, Uganda inclusive.
Hence, there is a need to understand the barriers
to Expanded Programme on Immunization (EPI)
implementation, especially in rural areas.
Several studies indicate that multiple barriers
prevent the successful implementation of EPI
programs. These barriers include but are not
limited to lack of awareness of the importance of
immunization, inadequate knowledge on
vaccine-preventable diseases by caregivers,
irregular immunization sessions, stock-outs of
vaccines and time constraints due to large
numbers of caregivers and shortage of health
workers. For the successful implementation of
EPI to be achieved, many issues need to be
considered and put in place. Such issues include
detailed knowledge about the local context in
which the EPI program is being implemented, an
active mechanism that enforce implementation
and uptake of immunization services, and local
health experts to identify challenges and report
them to relevant authorities [7].
Drivers of inequalities in immunization
coverage in communities include low education
levels of caregivers, religious/cultural beliefs of
caregivers, health facility accessibility,
topography, social-economic status, and age of
caregiver [6].

Vaccination success among children has
made it very rare to see a child with polio or
measles. However, adverse vaccine reactions
and concerns about the safety of the vaccines has
been constantly reported in the media and over
the internet hence, negatively influencing
caregiver’s decisions about immunization [8].
Despite the availability of evidence indicating
possible remedies to address the challenges of
EPI implementation, a number of obstacles still
exist especially in sub-Saharan Africa, where
resources are a big challenge. The barriers to EPI
implementation could impair the ability of an
intervention to improve healthcare worker’s
professional practice. Therefore, identification
of these barriers will be the first step in designing
health strategies that can help to address them.
Antigens to achieve their full potential, they
must reach all children; yet worldwide, one in
five children still do not have access to basic
vaccines [9]. This study has provided data on the
knowledge, cultural practices, and coverage on
immunization among children under five years
who are the target of the EPI programme. This
data is especially useful to the Ministry of Health
in planning for child health programme. The
community-based interventions have increased
caregivers’ knowledge on immunization
practices which may have contributed to
improve their child’s health. This complements
the Government of Uganda’s commitment to
achieving universal health coverage status in line
with sustainable development goal (SDG)
number 3 target 3.2 that seeks to end all
preventable deaths under-fives years of age by
2030.

Materials and Methods
Study Setting and Context
The study was conducted in Ruhaama and
Kajara counties in Ntungamo District.
Ntungamo District is bordered to the north by
Mitooma and Sheema Districts and Rwampara
District, going from west to east. Isingiro
District to the east, the Republic of Rwanda to
the south, Rukiiga District to the southwest and
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Rukungiri District to the northwest. The district
headquarters of Ntungamo are located about
330km south-west of Kampala the capital city of
Uganda, and about 66 kilometres (41 miles) by
road, southwest of Mbarara, the largest city in
the Ankole sub-region. The coordinates of the
district are: 00 53S, 30 16E, and the district
covers an area of 2,051.4 square kilometres
(792.0 sq miles), of which around 0.2% is open
water, 3.4% is wetland and close to 0.01% is
forest. The district has 16 government facilities
and 1 private not for profit that do conduct
deliveries. The district has a population of
491000 people [3].

The two groups were followed up for nine
months, after which a post-evaluation survey
was conducted in both groups to evaluate the
impact of the intervention.

Study Population
All mothers/caregivers with children less than
two months (0-60 days) in the two selected
counties of Ntungamo district. Health facility
managers, EPI focal persons and EPI mobilizers
were key informants.

Data Collection and Analysis
Sampling Technique and Sample Size
Sampling

Study Design

Purposive sampling was used to select the two
counties where the survey was conducted, while
simple random sampling was used to select the
county where the intervention took place. All
health facilities conducting deliveries were
considered for the study (Table 1). A
proportional sampling procedure was used to
arrive at the study sample from each facility, and
systematic random sampling was used to get
study participants. The two counties were
selected on the basis of having the same socialeconomic and demographic characteristics and
both having poor immunization coverage
compared to other counties.

This was a quasi-experimental study
conducted in three phases. In this study, the
principal investigator used mixed methods,
namely structured interviews and key informant
interviews as a data collection tools in assessing
the uptake of immunization services by
caregivers in Ntungamo. Phase one provided
baseline data before the intervention, the second
phase was a community-based intervention, and
the third phase was post-intervention evaluation.
This design was preferred to facilitate testing of
the effectiveness of the community intervention
by comparing the uptake of immunization
services in the control and intervention groups.

Sample Size Estimation

Recruitment and Enrollment

Sample size calculation (from Whitley and
Ball, 2002).

787 caregivers were enrolled for the study,
394 in the intervention arm and 393 in the
control arm. The original health educational
materials were prepared in English by the
immunization experts from District Health
Office (DHO) and were translated into the local
language (Runyankole) and delivered by health
workers with expertise in the area of
immunization. In order to get baseline data about
immunization,
a
pre-evaluation
survey
questionnaire was administered to caregivers in
both groups. A community-based intervention
was conducted in one of the randomly selected
groups, and the second group acted as a control.

𝑛=

[𝑃1(1 − 𝑃1 + 𝑃2(1 − 𝑃2)]
× 𝑐𝑝, 𝑃𝑜𝑤𝑒𝑟
(𝑃1 − 𝑃2)2

Where:
n
P1 and P2
cp, Power
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= number of subjects required
in each group.
= are proportions in the two
groups.
= is a constant defined by the
value chosen for the p value
and power (p value of 0.05,
power of 90%, Cp, Power =
10.5).

Add 0.2% refusal/dropouts
𝑁
𝑁=
1−𝑞

Considering a recently published health
educational intervention on vaccination
coverage of children less than 12 months in
eastern China [10], the proportion of vaccination
coverage was 90% (0.9) in the intervention
group versus 82% (0.82) in the control group at
90% power.
The above parameters were to estimate the
sample size.
𝑛=

[0.9(1−0.9)+0.82(1−0.82)]
(0.9−0.82)2

Where: N= final sample required, q is
expected refusal/ dropouts.
386
𝑁=
= 394
1 − 0,02
Therefore, each arm had 394 participants.

× 10.5 = 386
Table 1. Expected Deliveries in Health Centres

Ruhaama South County
Kitwe HC1V
Ruhaama HC111
RweikiniroHC111
Nyakyera HC111
Total
Kajara County
Bwongyera HC111
Kitondo HC111
St. Lucia Kagamba
Rukoni HC111
Rwashamaire HC1V
IhungaHC111
KarurumaHC111
Total
Grand total

Expected deliveries (1 month)
316
152
214
156
838

Sample needed
149
71
101
73
394

212
86
66
90
238
76
38
806
1644

104
42
32
44
117
37
18
394
788

Source: DHO

their knowledge on immunization, cultural and
economic factors affecting immunization among
others. Qualitative data was collected through
key informant interviews which were conducted
among the health facility in charges, health
facility immunization focal persons and
community
immunization
mobilizers.
Caregivers’ knowledge on immunization
practices was used to gauge the level of
knowledge on immunization. Knowledge on
immunization practices was categorized as very
high, high, moderate, low, and very low. Very
high meant that he/she perfectly answered the
immunization question and very low meant that
he/she had no knowledge about the question.

Pilot Study
A pilot study was conducted in a Health
Centre in the neighboring Rushenyi County.
This was a public health Centre 1V in a rural
setting similar to the health facilities where the
study was done.

Phase One – Baseline Data Collection
Selected caregivers from health facilities
were followed up at home and requested to
participant in the survey, having been taken
through required consent procedures by the
research assistant.
Using the already pretested interview
questionnaires, caregivers were interviewed on
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Caregivers’ perception about immunization
was used to establish how the mothers perceive
the immunization services provided by the
health facilities in their catchment areas.
Perception on immunization was categorized as
strongly agree, slightly agree, neither agree nor
disagree, slightly disagree, and strongly
disagree.

facility for vaccinators. The content was
delivered through a didactic lecture using flip
charts/ manila papers and markers, and at the
end, an opportunity was given to participants to
ask questions and concerns about immunization
and feedback was given. The caregivers in the
intervention group were expected to gain better
knowledge about immunization in order to
increase the vaccine utilization rate.

Phase Two – Intervention Phase

Phase Three
Evaluation

The intervention focused on increasing access
and utilization of immunization services among
the target population. The intervention was
based on the identified immunization barriers
during the pre-intervention survey, and a robust
mixed method was employed.
Village health teams (VHTs) responsible for
mobilizing community immunization outreaches
were trained and given a responsibility to remind
mothers on every gathering opportunity like
burials, churches, and other community
gatherings about immunization dates for
outreaches located in their villages. VHTs also
ensured preparation of immunization outreach
sites on the day of immunization by bringing
seats (benches, chairs, and table) for caregivers
and vaccinators, water and soap for hand
washing and ensuring social distancing. In
addition, health education was conducted in the
intervention population targeting caregivers to
increase immunization awareness, and the
content of the health educational materials was
prepared to include the following: the benefits of
immunization,
diseases
prevented
by
immunization, dangers of partial/incomplete
immunization, routine immunization schedule,
side effects and contraindications, immunization
doses, immunization type and sites.
Validity of content material after the
translation was made by a panel of immunization
experts from the District Health Office (DHO),
and modifications were be made to suit the
culture and context of Ntungamo citizens. A
half-day seminar was conducted at the parish
level in the catchment areas of intervention
health facilities for VHTs and at the health

–

Post

Intervention

This was done nine months after the
intervention. The list of names and contacts of
the same caregivers who were interviewed at the
baseline were given to data collection assistants
and again visited for a post-evaluation interview.
Data collection tools used in the baseline
study were modified to include all immunizable
diseases and used to collect post-intervention
data. The level of knowledge on immunization
was measured in terms of how the caregivers
answered the immunization questions in the
post-evaluation questionnaire compared to the
baseline survey.

Data Analysis
Double data entry and validation was done in
Epidata then transferred to Stata version 10.0 for
analysis. Descriptive analysis and multivariable
logistic regression analysis were done. To
determine the level of immunization uptake
among respondents, the responses given were
summarized and computed in percentages for
each health facility. The same procedure was
used to analyze data on the perceptions and
attitudes towards immunization. Mann Whitney
U-Test and chi-square tests were used to test the
significance of the association between
immunization uptake and social-cultural, level
of knowledge on immunization services and
economic factors, as well as demographic
factors.
The odds ratio was used to test the strength of
the association of these variables. To establish
the effects of a community-based intervention on
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Results

the immunization uptake, a t-test was used to
compare the coverage of immunization in the
control and intervention groups. Thematic data
analysis was used to analyze qualitative data,
and it was reviewed in order to identify emerging
themes. The analysis involved exploring each
thematic area by showing in detail the
information relevant to each category, and then
data was analysed using content analysis by
categorization, summarization and comparison
of the study findings and conclusions made
based from each theme based on the findings.
Quantitative data was analysed using SPSS
version 20. Data was entered and cleaned at the
end of each day during the data collection
exercise. A descriptive analysis on the
independent variables showed mean, median and
mode with the deviation standard in relation to
the total sample and the levels of skewness and
curtosis. A normality test was conducted to see
whether data is normally distributed, and this
enabled decision was-taking on which statistical
test to perform.
Multi-co linearity test was conducted using
the Variance Inflation Factor (VIF), which was
used to assess multi-co linearity in the regression
model. Inferential statistics was used to test the
hypothesis of the study and to draw conclusions
about the larger population from which the
sample size was drawn. The person’s chi-square
test and Mann Whitney U-Test was used to show
the association between dependent and
independent variables. A p-value of < 0.05 was
considered statistically significant.

Socio-Demographic
Respondents

Information

of

The total number of caregivers who
participated in the initial survey were 787 with
787 children, giving a response rate of 99.9%.
Out of these 94.7% were married, and 3.7% were
single. Whereas those who participated up to the
end of the study was 780, the attrition rate being
0.99%. Children who participated at the
beginning of the study were aged between 0 and
60 days old, 53.1% of them were males while
46.9 % were females.

Level of Knowledge
This was obtained using Likert scale where
V.L stood for Very Low, L for Low, M for
Moderate, H for High and V.H for Very High.
The arithmetic means were used to establish the
level of knowledge of the caregivers on
immunization. This study sought to establish
whether the caregivers understood the meaning
of the word “Immunization”. This was done by
requesting the caregivers to give their own
definition and understanding of it.
From the definitions, most caregivers (47.1%)
were well conversant (very high) with the
meaning of immunization (49.2% intervention
and 45% control). The arithmetic mean of 4.23
in the intervention versus 3.9 in controls
ascertained that the level of knowledge of the
caregivers on the definition of immunization was
generally high among the intervention than
controls. (Table 2).
18.2% and 44% in the intervention and
control correctly mentioned above five
immunizable diseases. Arithmetic mean of 3.78
versus 3.24 in control and intervention signifies
that the level of knowledge of the caregivers on
the types of diseases that are immunized against
was slightly higher among the control group than
the intervention group. (Table 2).
56.6% and 75.4% of the caregivers in the
intervention and control groups correctly knew
when children should start immunization. The

Ethical Considerations
Approval to conduct the study was given by
Kenyatta University Graduate School, and
ethical approval was obtained from Kenyatta
University Ethics Review Committee.
Clearance to access health facilities was given
by the district health officer of Ntungamo.
Informed consent to participate in the study was
obtained from study respondents, and
confidentiality was maintained by ensuring the
privacy of the study participants.

67

arithmetic mean of 4.36 among control versus
3.86 among intervention signifies that the level
of knowledge of the caregivers on when a child
should start immunization was generally high
among control than intervention group (Table 2).
4.3% and 29.9% of the caregivers in the
intervention and control groups were very much
conversant (very high) with the vaccines names
and could tell specifically which disease a
particular vaccine prevents. Arithmetic mean of
2.23 and 3.18 among intervention and control
groups respectively, signifies that the level of
knowledge of the caregivers on the vaccines that

a child receives during immunization was
generally high among the control than the
intervention (Table 2).
10.9% of the caregivers in the intervention
and 33.8% of the caregivers in the control were
very much conversant with the immunization
schedule of their children. Arithmetic mean of
2.27 among intervention and 2.91 among the
control group signifies that the level of
knowledge of the caregivers on the routine
immunization schedule of a child was generally
good among the control as compared to
intervention group (Table 2).

Table 2. The Caregivers Level of Knowledge on Immunization

Statements
Knowledge on
the meaning of
immunization
Knowledge on at
least five diseases
that are
immunized
against
Knowledge on
when a child
should start
immunization
Knowledge on at
least five
vaccines that a
child receives
during
immunizations.
Knowledge on
the benefits of
immunization
Knowledge on
the routine
immunization
schedule of a
child

I
C

V.L
F (%)
18(4.5)
47(12)

L
F (%)
14(3.5)
13(3.3)

M
F (%)
20(5.1)
49(12.5)

H
F (%)
149(37.6)
106(27.1)

V.H
F (%)
195(49.2)
176(45)

Mean ±
S.D
4.23±1.02
3.90±1.34

I
C

77(19.4)
49(12.5)

49(12.4)
33(8.4)

44(11.1)
45(11.5)

154(38.9)
92(23.5)

72(18.2)
172(44)

3.24±1.40
3.78±1.41

I

81(20.5)

15(3.8)

7(1.8)

69(17.4)

224(56.6)

3.86±1.60

C

39(10)

13(3.3)

12(3.1)

32(8.2)

295(75.4)

4.36±1.30

I

172(43.4)

70(17.7)

62(15.7)

75(18.9)

17(4.3)

2.23±1.30

C

97(24.8)

48(12.3)

52(13.3)

77(19.7)

117(29.9)

3.18±1.58

I

36(9.1)

21(5.3)

45(11.4)

215(54.3)

79(19.9)

3.71±1.12

C

49(12.5)

35(9)

56(14.3)

136(34.8)

115(29.4)

3.60±1.33

I

191(48.2)

65(16.4)

26(6.6)

71(17.9)

43(10.9)

2.27±1.48

C

148(37.9)

33(8.4)

50(12.8)

28(7.2)

132(33.8)

2.91±1.74
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Social Cultural and Economic Factors of
Caregivers that Affect the Uptake of
Immunization Services

involvement in immunization services because
men do not care about immunization and even
some beat up their wives after coming back from
immunization session, claiming that they delay
on the way or get involved into other things
claiming that they have gone for immunization
and this has led to high dropout rates on
immunizations”.
12.6% and 11.3% of the caregivers reported
Outbreak of COVID-19 and drunkardness as the
challenges that affected the uptake of
immunization services (Fig.1). This was
confirmed during the KII where one of the EPI
mobilizers had to say” most of the men in this
community are alcoholic, they spent most of
their time on bars drinking, and they don’t
support their wives at all, in fact they do not
mind whether their children are immunized or
not.

Social Cultural Factors/Challenges Affecting
Immunization Uptake
From the study, only 22.7% of the caregivers
could not establish any social-cultural factors or
challenges that directly hindered their uptake of
immunization services, while majority of them
(77.3%) were affected by some of these
challenges. 17.3% of the caregivers reported
sickness (mother/ child) as one of the challenges
that affected the caregivers’ immunization
uptake, while 15.1% of the caregivers mentioned
domestic violence as challenge that posed a
threat to the uptake of immunization services
(Fig.1). This was evidenced by the Key
Informant Interview (KII), where one of the EPI
focal persons said “there is lack of male

22.7%

None

5.5%

Long distance

8.5%

Challenges

Poor means of transport

7.1%

Spending more time on outreach site

17.3%

Sickness

12.6%

Outbreak ofCOVID 19 pandemic

15.1%

Domestic violence

11.3%

Drunkardness
0

5

10

15

20

25

Percentage
Figure 1. Social-cultural Factors/ Challenges Affecting Immunization Uptake

Cultural
Activities
used
as
Substitute/Alternative to Immunization

local herbs, while 9.9% of them obtained lucky
rings form witch doctors and put them on their
children. They still believed on such acts due to
lack of exposure and lack of sensitization on the
significance of immunization services (Fig.2).
This was confirmed during KII by one of the EPI
mobilizers who said “some few mothers still
believe in these local things like protective herbs

a

From the study, most of the caregivers
(64.3%) never had any cultural activities which
were used as a substitute or alternative to
immunization while 35.8% of them did. Of those
who had such alternatives, 25.9% of them used
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from local herbalist (emibaaziyekiraguju- local
dialect) that protects their children from
diseases including immunizable ones, some do
not immunize even due to the religion they

believe in for example those who belong to
“Basisimuki” religious sect do not believe in
immunization”.
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64.3%

60

Percent

50
40
30

25.9%

20

9.9%

10
0

Local herbs

Wearing lucky rings
from witch doctors

None

Cultural Substitutes to Immunization
Figure 2. Cultural Activities used as a Substitute/ Alternative to Immunization

Cultural
Beliefs/Taboos
Immunization

causes death in children (Fig. 3). All these untrue
cultural beliefs/taboos about immunization are
as a result of a lack of proper sensitization of the
caregivers about the benefits of immunization to
their children. This was evidenced during KII by
one of the health facilities in charge had this to
say, “there is lack of community dialogues due
to inadequate funding for EPI activity by the
government”.

about

Percent

From the study, most of the caregivers (65%)
had cultural beliefs/taboos about immunization
while 35% of them had none. Most of the
caregivers (40.4%) believed that immunization
leads to infertility for their children in the future,
while 24.7% of them believed that immunization
45
40
35
30
25
20
15
10
5
0

40.4%
35%
24.6%

Immunization leads to Immunization causes
infertility in the future
death in children

None

Cultural Beliefs/Taboot about Immunization
Figure 3. Cultural beliefs/Taboos about Immunization
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immunization services was lack of finances for
transport (Fig.4). This was confirmed by the KII
one of the EPI focal persons at a health facility
who said “mothers travel long distances on foot
to access immunization services here, and this
affects the turn up and increases our dropout
rate as a health facility”.

Economic Factors/Challenges Affecting
Immunization Uptake
(63.7%) of the caregivers had faced economic
challenges that had interfered with their uptake
of immunization services while 36.3% of them
had not. One of the economic challenges faced
by the caregivers that hindered their uptake of
40

36.3%

35

Percent

30

25.5%

25

24.5%

20

13.7%

15
10
5
0

Lack of money Lack of money
for transport for buying soap
and pampers

Poverty

None

Challenges
Figure 4. Economic Factors/ Challenges Affecting Immunization Uptake

group, whereas on the control group, 98.5% of
children were still alive after the intervention
period while 1.5% of them died during the same
period. On children’s age, most of the children
on the intervention group (31.6%) were 10
months old after the elapse of the intervention
period, while the majority of the children on the
control group (37.7%) were aged 11 months
after the elapse of the same period (Table 3).

Post Intervention Results
Demographic Information of children
On the gender distribution of children, most
of them were males in both intervention and
control groups (50.9% for each). On children’s
life, 99.7% of children were still alive after the
intervention period while 0.3% of them died
during the same period within the intervention

Table 3. Demographic Information of Children

Child’s Life

Child’s Age (Months)

Live
Dead
Total
9 Months
10 Months
11 Months
12 Months

Intervention
Frequency
395
1
396
67
125
81
67
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Percentage
99.7
0.3
100
17
31.6
20.5
17

Control
Frequency
385
6
391
7
41
145
126

Percentage
98.5
1.5
100
1.8
10.6
37.7
32.7

13 Months
14 Months
Total
Male
Female
Total

Child’s Gender

50
5
395
201
194
395

12.7
1.3
100
50.9
49.1
100

61
1
385
196
189
385

15.8
1.3
100
50.9
49.1
100

group. On IPV, 99% of the children in the
intervention group received IPV vaccine as
compared to 88.6% of the children in the control
group. On Vitamin A, 16.5% of the children in
the intervention group never received it as
compared to 42.3% of the children in the control
group. On Meascles, 98.2% of the children in the
intervention group received measles vaccine
compared to 73.8% of the children in the control
group (Table 4).

Immunization Uptake
On BCG, POLIO 0, POLIO 1, POLIO 2,
DPTHeP-Hib1, DPTHeP-Hib2, PCV1 and
PCV2 immunizations, all the children in both the
intervention and control groups received the
above vaccines within the intervention period.
However, on POLIO 3, DPTHeP-Hib3 and
PVC3 immunizations, 99% of the children in the
intervention group received the vaccines as
compared to 87.3% of the children in the control

Table 4. Immunization Uptake of Various Antigens Post Intervention

Immunizations
BCG

POLIO 0

POLIO 1

POLIO 2

POLIO 3

DPTHeP-Hib1

DPTHeP-Hib2

DPTHeP-Hib3

Response
Yes
No
Total
Yes
No
Total
Yes
No
Total
Yes
No
Total
Yes
No
Total
Yes
No
Total
Yes
No
Total
Yes
No

Intervention
Frequency
395
0
395
395
0
395
395
0
395
395
0
395
391
4
395
395
0
395
395
0
395
391
4
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Percentage
100
0
100
100
0
100
100
0
100
100
0
100
99
1
100
100
0
100
100
0
100
99
1

Control
Frequency
385
0
385
385
0
385
385
0
385
385
0
385
336
49
385
385
0
385
385
0
385
336
49

Percentage
100
0
100
100
0
100
100
0
100
100
0
100
87.3
12.7
100
100
0
100
100
0
100
87.3
12.7

PCV1

PCV2

PCV3

IPV

VITAMIN A

MEASLES

Total
Yes
No
Total
Yes
No
Total
Yes
No
Total
Yes
No
Total
Yes
No
Total
Yes
No
Total

395
394
0
394
395
0
395
391
4
395
391
4
395
330
65
395
387
7
394

100
100
0
100
100
0
100
99
1
100
99
1
100
83.5
16.5
100
98.2
1.8
100

385
385
0
385
385
0
385
336
49
385
341
44
385
222
163
385
284
101
385

100
100
0
100
100
0
100
87.3
12.7
100
88.6
11.4
100
57.7
42.3
100
73.8
26.2
100

on the scale of very high, in the intervention
group, increased from 18.2% to 67.1%, while in
the control group decreased from 44% to 24.9%
before and after the intervention, respectively
(Table 5). Similarly, the arithmetic mean of 4.62
and 3.14 for the intervention and control groups
respectively signified that the level of
knowledge of the caregivers on the diseases that
are immunized against was generally very high
amongst the intervention group as compared to
control group (Table 5).
On when a child should start immunization,
the caregivers were requested to give their
responses based on the timelines they thought
was correct to start immunizing their children.
The level of knowledge on the timelines for most
of the intervention group caregivers increased
from 56.6% to 66.8%, while in control decreased
from 75.4% to 52.4% before and after the
intervention, respectively (Table 5). Likewise,
arithmetic mean of 4.61 and 3.15 for the same
subject on the intervention and control groups
respectively asserted that the level of knowledge
of on when a child should start immunization
was generally very high and moderate amongst

Effect of Community-based Intervention on
the Level of Knowledge on Immunization
The same questions that were administered
during the initial survey on the level of
knowledge on immunization were again asked in
the post-intervention. On the meaning of
immunization, the caregivers were requested to
give their own definition and understanding of it.
The level of knowledge on the meaning of
immunization for most of the caregivers on the
intervention group on very high increased from
49.2 % to 71.4%, while in control increased from
45% to 49.6% before and after intervention,
respectively (Table 5). Equally, arithmetic mean
of 4.66 and 3.11 for the intervention and control
groups respectively acknowledged that the level
of knowledge of the caregivers on the meaning
of immunization was generally very high
amongst the ones on the intervention group and
moderate for the caregivers in the control group
(Table 5).
On the diseases that are immunized against,
the caregivers were requested to mention at least
five of the immunizable diseases. The level of
knowledge on the diseases immunized against,
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caregivers in the intervention and control group,
respectively (Table 5).
On the vaccines that a child receives during
immunization, the caregivers were requested to
state at least five vaccines that a child receives
during immunization. The level of knowledge of
most of the caregivers on the vaccines on very
high increased from 4.3% for the intervention
group to 64.2%, while in control increased from
29.9% to 31.2% before and after the
intervention, respectively (table 5). On the same
note, arithmetic mean of 4.57 and 3.05 for the
vaccine knowledge for intervention and control
groups respectively signified that the level of
knowledge of the caregivers on the vaccines that
a child receives during immunization was
generally very high for the ones on the
intervention group compared to the control
group ones (Table 5).
On the benefits of immunization, the
caregivers were requested to state the benefits
associated with immunization that they were
aware of. The level of knowledge of most of the
caregivers on these benefits for the intervention
group on very high increased from 19.9% to
67.3% and in control from 29.4 to 35.2% before
and after the intervention, respectively (Table 5).
Equally, the arithmetic mean of 4.62 and 3.05 for
the immunization benefits for intervention and
control groups respectively signified that the
level of knowledge on benefits of immunization
was generally very high for the caregivers in the
intervention than the control group.

On why a child should be taken for
immunization, the caregivers were requested to
state the reasons as to why they take their
children for immunization. The level of
knowledge on the reasons for immunization on
most of the caregivers on the intervention group
(66.3%) was very high and moderate for most of
the caregivers (51.7%) on the control group
(Table 5). Similarly, the arithmetic mean of 4.63
and 3.01 for the intervention and control groups
respectively on the same subject acknowledged
that the level of knowledge of the caregivers on
why a child should be taken for immunization
was generally very high and moderate for the
caregivers in the intervention and control group
respectively (Table 5). On the routine
immunization schedule of a child, the caregivers
were requested to briefly take the researcher
through the immunization schedule for a child
starting from the first vaccine to the last, clearly
stating the timeframes. The level of knowledge
of most of the caregivers on the routine
immunization for the intervention group on very
high increased from 10.9% to 59.8% and from
33.8% to 37.1 in the control group before and
after intervention, respectively. Likewise, the
arithmetic mean of 4.44 and 2.51 on the routine
immunization for the intervention and control
groups respectively signified that the level of
knowledge of the caregivers on the routine
immunization schedule of a child was generally
high amongst the intervention group ones than
the control group (Table 5).

Table 5. Caregivers Level of Knowledge on Immunization

Statements
Knowledge on the
meaning of
immunization
Knowledge on at
least five diseases
that are
immunized against
Knowledge on
when a child

I
C

V.L
F (%)
0(0)
6(1.6)

L
F (%)
1(0.3)
76(19.7)

M
F (%)
21(5.3)
17(4.4)

H
F (%)
91(23)
95(24.7)

I

0(0)

2(0.5)

17(4.3)

111(28.1) 265(67.1) 4.62±0.595

C

0(0)

79(20.5)

192(49.9) 18(4.7)

I

0(0)

2(0.5)

19(4.8)

110(27.8) 264(66.8) 4.61±0.604

C

0(0)

74(19.2)

21(5.5)

88(22.9)
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V.H
Mean ± S. D
F (%)
282(71.4) 4.66±0.590
191(49.6) 3.11±0.821

96(24.9)

3.14±0.790

202(52.4) 3.15±0.787

should start
immunization
Knowledge on at
least five vaccines
that a child
receives during
immunizations.
Knowledge on the
benefits of
immunization
Knowledge on
why a child should
be taken for
immunization
Knowledge on the
routine
immunization
schedule of a child

I

0(0)

1(0.3)

28(7.1)

C

1(0.3)

17(4.4)

175(45.4) 82(21.3)

I

0(0)

1(0.3)

19(4.8)

109(27.6) 266(67.3) 4.62±0.590

C

3(0.8)

97(25.2)

68(17.7)

81(21)

I

0(0)

1(0.3)

11(2.8)

121(30.6) 262(66.3) 4.63±0.552

C

1(0.3)

96(24.9)

199(51.7) 75(19.5)

I

0(0)

12(3.1)

38(9.7)

C

55(14.3)

15(3.9)

139(36.1) 33(8.6)

112(28.4) 253(64.2) 4.57±0.636
120(31.2) 3.05±0.804

136(35.3) 3.05±0.837

14(3.6)

3.01±0.775

108(27.5) 235(59.8) 4.44±0.790
143(37.1) 2.51±0.971

100% and 82% after intervention respectively,
whereas short waiting time improved from
54.8% of the caregivers in the intervention group
to 100% and from 84.9% to 99.7% of the
caregivers in the control group. This shows that
there was no significant difference on the
caregivers’ take on the waiting time before
immunization services were received between
the intervention and control group.

Effects of Community-Based Interventions
on Perceptions and Attitudes of Caregivers on
Immunization Services
On the nature of immunization services, there
was an increase in the quality of services
rendered to the caregivers from 50.8% to 95.8%
in the intervention and from 58.1% to 87.1% in
control before and after intervention
respectively, whereas on the conduct of the
health care workers when administering
immunization services, the friendly conduct
increased from 97.6% to 100% in the
intervention and from 97.6% to 99.7% for the
control before and after intervention
respectively.
From the findings, all the caregivers in both
the intervention group and control group never
missed the immunization vaccine at any point
they visited the health facilities as compared to
20.5% of the interventions and 12.8% of the
controls before the intervention.

Perception of Caregivers on Immunization
The study sought to do a comparison on the
caregivers’ perceptions on various items on the
benefits of immunization between the
intervention group and the control group before
and after intervention. To begin with, caregivers
were asked whether they thought immunization
makes children grow well. 11.7% and 95.4% of
the caregivers in the intervention group and
6.8% and 27.6% of the caregivers in control
believed that immunization significantly
contributes to the well growth of their children
before and after the intervention, respectively.
Equally, arithmetic mean of 4.79 and 3.08 for the
intervention and control groups respectively
showed that the caregivers on the intervention
group generally strongly believed that

Immunization Messages
89.9% and 79.5% of caregivers in the
intervention and control received immunization
messages before the intervention as compared to
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immunization makes children grow well while
the caregivers in the control group were
generally not sure whether immunization makes
children grow well. The caregivers were asked
whether they thought an immunized child rarely
gets infected with diseases. The caregiver’s
belief that an immunized child rarely gets
infected with diseases in the intervention group
increased from 9.1% before intervention to
94.2% after intervention and from 11.2% to
26.7% in the control group, respectively. On the
same note, arithmetic mean of 4.78 and 3.03 for
the intervention and control groups respectively
showed that the caregivers on the intervention
group generally strongly believed that an
immunized child rarely gets infected with
diseases while the caregivers in the control
group were generally not sure whether an
immunized child rarely gets infected with
diseases.
The caregivers were asked whether they
thought immunization increases children’s
immunity. 9.6% and 95% of the caregivers in the
intervention group and 6.8% and 22.3% of the
caregivers in the control group believed that
immunization increases children’s immunity
before and after intervention respectively
Similarly, arithmetic mean of 4.79 and 2.98 for
the intervention and control groups respectively
implied that the caregivers on the intervention
group generally strongly believed that
immunization increases children’s immunity
while the caregivers in the control group were
generally not sure whether immunization
increases children’s immunity. Lastly, on
benefits of immunization, the caregivers were
asked whether they thought immunization
prevents children from getting some diseases
like poliomyelitis and Tuberculosis. 8.5% and
95.2% of the caregivers in the intervention group
believed that immunization prevents children
from getting such diseases before and after
intervention as compared to 8.1% and 29.4% of
the caregivers in the control group, respectively.
Equally, arithmetic mean of 4.79 and 2.99 for the
intervention and control groups respectively

implied that the caregivers on the intervention
group generally strongly believed that
immunization prevents children from getting
some diseases like poliomyelitis and
Tuberculosis, while the caregivers in the control
group were generally not sure whether
immunization prevents children from getting the
same diseases.

General Perception of the Caregivers on
the Benefits of Immunization
The general perception of the caregivers on
the benefits of immunization services was 85.3%
in the intervention group and 54.3% in the
control group.
From the findings of the hypothesis test, the
P-Values for H01, H02, H03, H04, H06, H07, H09 and
H010 were all greater than the level of
significance, implying that we retain their null
hypotheses and conclude that there is no
significant difference on the uptake of BCG,
POLIO-0, POLIO-1, POLIO-2, DPTHeP-Hib1,
DPTHeP-Hib2, PCV1 and PCV2 immunizations
between the intervention and control group. This
implies that the level of uptake of BCG, POLIO0, POLIO-1, POLIO-2, DPTHeP-Hib1,
DPTHeP-Hib2, PCV1 and PCV2 immunizations
amongst the caregivers in the intervention and
the control groups was the same. However, there
was significant difference on the uptake of
POLIO-3,
DPTHeP-Hib3,
PCV3,
IPV,
VITAMIN A and MEASLES immunizations
between the intervention and control group. This
equally meant that the level of uptake of POLIO3, DPTHeP-Hib3, PCV3, IPV, VITAMIN A and
MEASLES immunizations amongst the
caregivers on the intervention group and the
control group differed significantly.

Level of Knowledge of the Caregivers on
Immunization
The findings showed that there was a
significant difference on level of knowledge of
the caregivers on immunization between the
intervention and control group. To justify this
further, all the items on the Likert scale used to
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Perceived Risks of Immunization

establish the level of knowledge between the
intervention and the control group, caregivers in
the
intervention
group
demonstrated
significantly higher levels of understanding
about immunization as compared to the
caregivers in the control group.
The results suggested that there was a
significant association between the level of
knowledge of the caregivers on immunization
and the uptake of immunization services. This
implies that the level of knowledge of the
caregivers on immunization significantly
influences the uptake of the immunization
services. This further explains the reason as to
why there was a higher level of uptake of
immunization services amongst the caregivers in
the intervention group as compared to their
counterparts in the control group.

Perception of
Immunization

the

Caregivers

The findings showed that there was a
significant difference on the perceived risks of
immunization by the caregivers between the
intervention and control group. For all the items
on the Likert scale used to establish the
caregivers take on the false perceived risks of
immunization between the intervention and the
control group, caregivers in the intervention
group demonstrated significantly higher
percentages of rejection of the false perceived
risks associated with immunization presented as
compared to the caregivers in the control group.
The results suggested that there was a significant
association between the perceived risks of
immunization by the caregivers and the uptake
of immunization services. This implies that the
perceived risks of immunization by the
caregivers on immunization significantly
influence their uptake of the immunization
services.

on

The findings showed that there was a
significant difference on the perceived benefits
by the caregivers on immunization between the
intervention and control group. For all the items
on the Likert scale used to establish the
perceived benefits between the intervention and
the control group, caregivers in the intervention
group demonstrated significantly higher
percentages of acknowledgement of the true
perceived benefits associated with immunization
presented as compared to the caregivers in the
control group.
The results suggested that there was a
significant association between the perceived
benefits of immunization by the caregivers and
the uptake of immunization services. This
implies that the perceived benefits of
immunization
by
the
caregivers
on
immunization significantly influence their
uptake of the immunization services. This
additionally explains the reason as to why there
was a higher level of uptake of immunization
services amongst the caregivers in the
intervention group as compared to their
counterparts in the control group.

Discussion
Socio Demographic Information
Caregivers and their Children

of

The ages of children who participated up to
the end of the study were aged between 9 and 14
months old, with 50.9% of them being males.
Seven children never made it up to the end of the
study (1 in intervention and 6 in control).
Whereas the ages of the caregivers who
participated in the study ranged from 14 to 49
years, with the mean age of 27 years. 0.5% of the
caregivers were child mothers (below the age of
18 years) Uganda’s constitution only allows
people aged 18 years and above to be married.
According to UNICEF, Uganda is a home to 5
million child brides of which 1.3 million married
before age 15 [11]. However, the mother’s age,
and marital status were not significant on the
immunization uptake. The findings are in
agreement with the study conducted in rural
Abia state, Nigeria by [12], which found out that
mother’s age and marital status were not
influential on immunization uptake.
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supposed to take children at six months for
Vitamin A only. In Uganda, Vitamin A is given
at 6 months, 12 months, 15 months, and 59
months. A study conducted in Uganda found out
that vitamin A deficiency was associated with
higher 43% adjusted odds of stunting among
pre-school going children [15]. There is a need
to improve dietary intake of vitamin A and
increased coverage of vitamin A through special
vitamin A supplementation program in order to
improve vitamin A status of children in subSaharan Africa. It is well known that vitamin A
supplementation is a highly cost-effective
intervention for child health that gives a reliable
source of vitamin A for pre-school children in
instances of economic instability, high food
prices, and inadequate dietary sources [15].

The study found a statistically significant
increase in post-intervention immunization
uptake for most of the vaccinations in the
intervention community than that in the control
community. A comparison of pre- and postintervention vaccination uptake in control and
intervention groups, showed that there was no
significant difference in baseline immunization
uptake in intervention and control groups for
antigens of BCG, POLIO-0, POLIO-1, POLIO2, DPTHeP-Hib1, DPTHeP-Hib2, PCV1 and
PCV2 (P= 1.00, α= 0.5). All these antigens were
covered at 100%. This is in disagreement with a
study by [6] which found that the above antigens
were not covered at 100%. Qualitative study
findings from health care professionals revealed
that most of the mothers receive immunizations
after birth (BCG and Polio 0) before being
discharged from the maternity ward, but some do
not bother to continue with immunization after
reaching their homes. This further reinforced the
observable impact of the community-based
intervention on childhood immunization uptake
among the intervention (97.5%) as compared to
the control group (75.1%), and this was possible
due to active community involvement in codelivering the intervention. According to [13],
found out that community-based interventions
increased vaccination uptake among the
intervention communities more than twice than
among the control communities.
Vitamin A deficiency (VAD) affects children
and adults severely worldwide. Currently, the
WHO estimates about 250 million pre-school
going children to suffer from VAD, with the
highest incidences among developing countries
of in Africa. Infectious diseases, especially
respiratory and diarrheal, occur among children
with VAD more frequently as compared to those
without VAD [14]. The study found out that
there was a low uptake of Vitamin A in both
study groups (83.5% and 57.7% for intervention
and control group respectively) at six months
because most caregivers thought it was less
important while others were not aware they were

Challenges
Services

Affecting

Immunization

Inadequate information about the importance
of immunization and the need to follow
immunization schedule was the major challenge
affecting immunization uptake in Ntungamo
district. This was revealed during key informant
interviews with health care professionals where
most of them (77.3%) pointed out that most
caregivers still lack information on the
importance of immunization and the
significance of sticking to the immunization
schedule in order to get their children fully
immunized.
Low turn up of mothers in bringing their
children to get immunized significantly affected
immunization uptake. Most health care
professionals (68.2%) stated that, despite the fact
that child immunization cards given to
caregivers contain dates indicating when they
should be bringing their children back to health
facilities for immunization, some of the
caregivers still forget to turn up for the service.
This is in agreement with a study conducted by
[16], who found out that forgetting the days for
immunization and lack of information was
among various reasons mothers gave for
incomplete immunization.
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The study found out that a high dropout rate
was also one of the challenges affecting
immunization uptake. Most health care
professionals (59.1%) stated that most mothers
fail to complete the entire immunization
schedule even after starting the process so well.
This was majorly because most caregivers
migrated to different regions before completing
the immunization process making it difficult for
them to keep up with the immunization schedule,
Other challenges included lack of protective
equipment such as gum boots and umbrellas for
caregivers, especially during rainy seasons,
caregivers being in religions that do not believe
in immunization like “Basimuki”, caregivers not
minding about immunization since they believe
it is not that important poor means of transport
making it hard for the caregivers to access health
facilities. A study by [17] also found out that
migration and socio-cultural factors were among
the limiting factors for immunization uptake
[18]. According to EPI mobilizers the most
challenge affecting the uptake of immunization
services in Ntungamo district was high levels of
illiteracy among the caregivers as most of the
EPI mobilizers (81.8%) stated that high levels of
illiteracy among the caregivers had significantly
affected immunization uptake in the sense that
most illiterate caregivers lack the capacity to
read on the immunization cards as to know when
they are supposed to bring back their children for
more immunization services hence fail to turn
up.
EPI mobilizers also pointed out that vaccines
running out of stock had considerably affected
immunization uptake. Most of them (72.7%)
stated that lack of vaccines at the health facilities
had resulted to most caregivers failing to secure
immunization services for their children on the
stipulated dates. This agrees with [16], who
indicates that lack of vaccines on the
appointment date and absence of health workers
were the reasons for the low uptake of
immunization services.
The distance caregivers have to travel in order
to access the health facilities for immunization

services had also affected immunization uptake
significantly. Most EPI mobilizers (54.5%)
acknowledged that health facilities providing
immunization services are inadequate, forcing
the caregivers to travel long distances and incur
transport costs in order to access the
immunization services from the few available
facilities. The findings are similar to the findings
of the study by [16], which found out that longdistance walking and money were factors
responsible for incomplete immunization.
The study found out that some economic
activities of the caregivers had considerably
affected immunization uptake. Most of the
mobilizers (54.5%) stated that economic
activities such as farming had greatly affected
immunization uptake due to their demanding
nature. They argued that most of the caregivers
opt to spend more time in farming hence
focusing less on the immunization uptake of
their children due to the over-demanding nature
of farming. This is in line with a study conducted
by [17], which found out that geographical,
economic, and other socio-cultural factors
tremendously affect immunization uptake.
The study also found out that high levels of
poverty among the caregivers makes it difficult
for them to afford the immunization services and
the transport costs to the health facilities, lack of
information on immunization days and locations
this is attributed to the fact that most of the
caregivers are illiterate (67.5% incomplete
primary school) and despite the fact that
immunization dates and locations being clearly
written on the immunization cards they still
cannot be able to read so end up unaware, lack
of transport services and the few available ones
are too expensive for the caregivers, domestic
violence against women making it difficult for
them to focus on immunizing their children,
vaccines side effects to the children, poor
attitude towards immunization i.e. caregivers
having
negative
perception
towards
immunization, bad weather making it difficult
for the caregivers to travel to health facilities for
immunization and long waiting hours due to few
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health workers and few health facilities
administering immunization services. This is in
conformity with a study by [13] which found out
that common barriers to immunization uptake
included recent migration (which could be
associated with lack of awareness of local
facilities), misplaced vaccination cards,
difficulties in accessing vaccination facilities or
negative attitudes towards immunization.
Inadequate facilitation from the government
had considerably affected health facilities in
administering immunization services to
caregivers. Most health care professionals
(63.6%) stated that the facilitations they receive
from the government cannot address all the
issues pertaining to immunization uptake. They
stated that the financial support from the
government is inadequate to support EPI
activities, making it hard for them to effectively
administer immunization services to caregivers.
This is in line with a study conducted by [6]
which found out that long distances, inadequate
transport facilitation, vaccine stock-outs and
geographical terrain were barriers affecting
effective immunization uptake. Few numbers of
immunization outreaches had also significantly
affected health facilities in administering
immunization services. Most of the health care
professionals (59.1%) stated that the already few
immunization outreaches are so overwhelmed
hence failing to serve the visiting caregivers
efficiently. They attributed this to a lack of
adequate funding by the government to support
establishment of more outreaches. This is also in
conformity with the findings by [6].
Low morale among staff on static
immunization has considerably affected
immunization uptake in health facilities. Most
health care professionals (59.1%) acknowledged
that staff within the health facilities are
demoralized due to poor working conditions in
terms of remunerations and inadequacy of
resources such as personal protective equipment
and vaccines.
Cold chain maintenance is important in
ensuring effective immunization services in any

country. Ntungamo district still possess vaccine
fridges that utilize solar power, electricity, and
gas, creating challenges when grid power is off
or when gas is over or during bad weather for
solar fridges.
The study found out that facilities do poses
faulty vaccine fridges due to being either old or
lack of proper maintenance by cold chain
technicians, affecting immunization uptake. A
study conducted by [19], in 10 countries—
Ethiopia, Nigeria, Kenya, Malawi, Tanzania,
Uganda, Cameroon, Mozambique, Lesotho and
India, found out that lack of effective
monitoring, inadequate resources, lack of
upgrade to the latest cold chain technology,
incompetent cold chain technicians and lack of
spare parts were challenges affecting cold chain
maintenance in developing countries.
Poor mobilization of caregivers due to
insufficient funding for EPI mobilizers, poor
cold chain maintenance due to factors like bad
weather for solar vaccine fridges and inadequate
gas cylinders and poor supply of grid power and
understaffing majorly due to low health wage
bill to support HRH recruitment potentially
contributes to low immunization uptake. Failure
to follow the routine immunization schedule
came out as a challenge affecting immunization
uptake, 34.3% of the caregivers were not
conversant
with
the
correct
routine
immunization schedule for their children based
on the responses they gave while 29.6% of them
had no idea on the routine immunization
schedule of a child. However, for a child to
receive maximum protection against vaccine
preventable diseases, all immunizations should
be received within a recommended time interval
[13].

Level of Knowledge on Immunization
Knowledge of caregivers is another factor
which affects the immunization uptake, and
these include knowledge and attitude towards
immunization and vaccines. Knowledge on
immunization were very high among caregivers
in the intervention group than the control group
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at 68.8% and 4.2%, respectively. The level of
knowledge was significantly associated with
immunization uptake (P= 0.00, α=0.5). The
findings are in line with the study conducted in
Nigeria on determinants of immunization status
among children in a rural area which showed that
mothers of higher knowledge score fully
immunized their children as compared to those
of lower knowledge on immunization [20].
The benefits that caregiver attaches to
immunization
greatly
influences
the
immunization status of the children. The high
immunization coverage observed among the
intervention group than the control group could
be explained as a beneficial factor that
caregivers attached to the immunization since
most of the caregivers in the intervention group
(85.3%) regarded immunization as very highly
beneficial to their children while most of the
caregivers on the control group (54.3%)
regarded the services as moderately beneficial to
their children. Most of the caregivers in the
intervention group (84.6%) believed that
immunization increases children’s immunity,
while most of the caregivers in the control group
(47%) were not sure whether immunization
increases children’s immunity. A higher
percentage of caregivers in the intervention
group also believed that an immunized child
rarely gets infected with diseases and possess
higher immunity than unimmunized as
compared to the control group. This explains the
reason why the intervention group had a higher
immunization coverage than the control group.
The findings are similar to the study by [18],
who found out that maternal knowledge was a
factor influencing immunization of children
under five years. Knowledge on the benefits of
immunization was significantly associated with
the immunization uptake (P=0.00, α= 0.5).

or soon after, 3 doses each of diphtheria,
pertussis, and tetanus (DPT) and oral polio
vaccine (OPV) vaccines at 6, 10, and 14 weeks,
and one dose of measles vaccine (at 9 months or
soon after) [21] Vaccines introduced more
recently and administered during the first year of
life include hepatitis B, pneumococcus, and
rotavirus vaccines. In addition, vitamin A is
administered at 6 and 12 months [21] As part of
the Polio Eradication and Endgame Strategic
Plan, inactivated polio vaccine was introduced in
the routine immunization schedule in 2016, with
switch from trivalent to bivalent polio vaccine
[22]. There was a statistically significant
difference in the immunization uptake between
the intervention and control groups (P=0.00, α=
0.5). Complete immunization uptake was at
97.5% in the intervention group as compared to
75.1 % in the control group. The difference was
significantly associated with the communitybased intervention (P=0.00, α= 0.5). The
improvement of immunization uptake in the
intervention group was attributed to communitybased interventions, which included training of
village health teams (VHTs), health education of
caregivers, training of health workers,
preparation of outreach sites and reminding of
caregivers on immunization days. The results are
in agreement with the findings of [13], who
found out that community-based interventions
increased vaccination uptake, and the likelihood
of full immunization by the age of 1 year was
more than twice among the intervention than the
control groups.
The study found out that DPTHeP-Hib3 and
Measles coverage in Ntungamo district was at
93.2% and 86%, respectively. Uganda’s national
immunization program (UNEPI) recommends
90% and 95%, respectively. A study conducted
in Hoima district in Uganda also found that
DPTHeP-Hib3 uptake was higher than measles
uptake at 81% and 65.5%, respectively [6]. This
may be the reason why Ntungamo district has
not had measles outbreaks like most of the other
district in Uganda since its uptake is higher
compared to other districts.

Effect of Community-Based Intervention
on Immunization Uptake
In Uganda, a fully immunized child is
expected to have received one dose of Bacillus
Calmette–Guerin (BCG) and polio zero at birth
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Conclusion

levels. Remind caregivers for on
immunization dates, prepare for outreaches
and give health education messages.
4. In order to increase immunization uptake,
the district health officer should prioritize
immunization activities in the health sector
budget to support all health assistants at
health facility levels to do mobilization and
support VHTs.
5. It is recommended that health facility
management committees support EPI focal
persons at facility levels to conduct
immunization outreaches regularly out
missing, missing immunization sessions by
health workers increase immunization
dropout rates.

From the above results and discussion, the
following conclusions have been made:
1. There was no statistically significant
difference between BCG and Polio 0 in
intervention and that of the control group at
the baseline study. In the intervention group,
the uptake of immunization increased more
than the control group after intervention.
2. At baseline, the level of knowledge on
immunization services was higher among
the control group than the intervention
group. After the intervention, the knowledge
improved in the intervention group than the
control.
3. Caregivers’ knowledge on immunization
services was significantly associated with
the immunization uptake.
4. Socio-cultural and economic factors like
religion, poverty, illiteracy, and inadequate
knowledge on immunization were some of
the factors for the low uptake of
immunization services.
5. The community-based interventions were
effective in increasing the immunization
uptake in the intervention group.

Recommendation for Further Study
There is a need to conduct a health facilitybased study to rule out the influence of
vaccination staff motivation.
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Abstract
The COVID-19 caused by novel single-stranded RNA enveloped severe acute respiratory syndrome
coronavirus-2 (SARS CoV-2) first appeared in Wuhan, China. A lot of focus has been given to
pulmonary complications. According to several case reports, cardiovascular associated clinical
manifestations include myocarditis, arrhythmias, veno-thromboembolic events, acute coronary
syndrome (ACS), and pericarditis. Different modalities in diagnosis like 2D, doppler can help in the
early diagnosis of right ventricular function. This study evaluates the cardiac changes in recovered
COVID-19 positive patients by 2D echocardiogram and other modalities. In this prospective
observational study, 139 participants recently recovered from COVID-19 illness were identified and
recruited after obtaining the Informed concerned form (ICF). The patients once enrolled were
subjected to 2D echo and ECG as part of routine clinical practice. Out of 139 patients, 89 (64.03%)
were males, and the rest were females. Based on the severity scale, 13 (9.35%) participants had
suffered a severe form of COVID-19 infection. Right ventricular functional assessment, right
ventricular global strain (RVGLS) was abnormal in 72 (51.80%) participants. Arrhythmias were
reported in 31 (22.30%) participants; among them, 30 participants had sinus bradycardia. Our study
demonstrates the association between COVID-19 and cardiac changes/ incidence of cardiovascular
complications in recovered COVID-19 patients. This study provides first-hand evidence of the
incidence of abnormal LVGLS and RVGLS in COVID-19 recovered patients. In addition, there was a
higher incidence of arrythmias.
Keywords: Cardiovascular outcomes, Post-COVID, Right ventricular function, ST elevation, 2D
echocardiography.
systemic inflammatory response syndrome
Introduction
(SIRS), which can lead to multiorgan failure
The coronavirus disease of 2019 (COVID(MOF) and shock.
19) caused by novel single-stranded RNA
While a lot of focus has been given to
enveloped severe acute respiratory syndrome
pulmonary complications, clinicians need to
coronavirus-2 (SARS CoV-2) first appeared in
equally evaluate the presence of cardiovascular
Wuhan, China [1, 2]. In March 2020, the World
complications, which can be a significant
health organization (WHO) officially declared
contributor to increased fatality in COVID-19
it a global pandemic because of the unusually
patients.
fast rate of spread [1, 2].
According to several case reports,
Respiratory symptoms mostly dominate
cardiovascular
associated
clinical
clinical manifestations related to COVID-19,
manifestations includemyocarditis [3, 4],
The most common severe complications are
arrhythmias, veno-thromboembolic events,
acute respiratory disease syndrome (ARDS) and
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acute coronary syndrome (ACS) [5], and
pericarditis [6].
An early diagnosis of cardiac injury was
seen in Chinese studies reported from the
national health commission almost 11.8% of
patients without the underlying cardiovascular
disease had a cardiac injury during
hospitalization, showed by elevated T- troponin
(TnT)
levels
and
new
onset
of
electrocardiographic (ECG) /echocardiographic
abnormalities [7]. Currently, the underlying
mechanism behind the COVID-19 related
cardiac injury is not clearly understood.
However, various pathophysiological pathways
are proposed; multifactorial direct and indirect
mechanisms include [8, 9]:
1. Down regulation of ACE2 expression in the
heart as demonstrated in a murine model of
SARS-CoV-2 infection [10].
2. Cytokine storm.
3. Cyto-toxic effect on macrophages or
interstitial cells within cardiac tissue [11].
4. Other mechanisms like low blood oxygen
levels or hypoxia can lead to an
intracellular influx of calcium ions,
resulting
in
the
apoptosis
of
cardiomyocytes [12].
This background indicates that SARS-CoV-2
infection is associated with a wide range of
cardiovascular complications. Hence, this
observational study is intended to evaluate
Different modalities to assess RV function in
post COVID taking STE as a Gold standard.

The patients who qualify for the study based
on the inclusion and exclusion criteria were
enrolled in the study after obtaining written
informed consent. As mentioned in case report
forms (CRF), medical history, vitals, and other
parameters were captured at baseline.
The results were recorded in CRF, and the
data obtained were analyzed post-completion of
the study for all the patients.

Inclusion Criteria
Subjects meeting with following criteria
were included in the study:
1. Male and female subjects aged 18 years &
above.
2. Subjects who have tested positive for
COVID-19 through the RT-PCR diagnostic
test.
3. Subjects who have recovered from COVID19 infection and visit the hospital within
three months of recovery.
4. Subjects who underwent treatment for
COVID-19 at the hospital or in-home
isolation.
5. Subjects who are willing to undergo the
diagnostic tests (2D echo and ECG).
6. Subjects willing to provide informed
written consent.

Exclusion Criteria
Subjects meeting with following criteria
were excluded from the study:
1. Subjects whose cardiovascular condition
can be attributed to other cardiac
complications except for COVID-19
infection.
2. Subjects who have pre-existing cardiac
conditions.
3. Subjects with any other illness or health
condition in the study investigator’s
opinion/medical judgment make the subject
ineligible to participate in the study.

Materials And Methods
This
prospective,
single-center,
observational study was planned to evaluate
different modalities to assess RV function post
COVID taking STE as a Gold standard. The
patient was enrolled in the study only after
obtaining written informed consent from them.
Recruitment of 139 recovered COVID-19
patients was done to evaluate the association
between COVID-19 infection and incidence of
cardiovascular complications in recovered
COVID-19 patients.

Statistical analysis
Following data collection, the obtained data
was transferred from paper CRFs into an excel
sheet for analysis. All statistical analysis was
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performed using the software ‘STATA version
15.0’. All data were summarized descriptively.
For continuous variables, data was represented
using means ± SD. For categorical data, the
number and percentages were used in the data
summaries.

As shown in Table 2, 28.78% (40) of the
study
population
was
obese.
While
Hypertension (HTN), diabetes mellites (DM),
and hypothyroidism with 27 (19.42%), 12
(8.63%), and 10 (7.19%) were the second, third,
and fourth most common medical conditions
present in our study population, respectively.
ECG was performed on 139 (100.00%)
patients, and on only 60 (43.16%) patient’s
chest X-ray was performed.
51.80% (72) COVID-19 recovered patients
had abnormal RV dysfunction and abnormal
global longitudinal strain for right ventricular
function (RVGLS). (Table 3) These were done
using color flow mapping and doppler studies.
In total, 31 (22.30%) patients were
diagnosed with arrhythmias, and within them, a
large proportion of 30 patients were reported to
be suffering from SINUS TACHYCARDIA, as
shown in Table 4.

Results
A total of 139 COVID-19 recovered patients
were enrolled in our study after taking written
consent from all the participants for
participating in this prospective observational
study. The mean age of the participants was
38.57 ± 12.10 years. Among these 139 COVID19 recovered patients, 64.03% (89) were males,
and the rest were females. Thus, a significant
proportion of 77.70% (108) study population
was reported to have a mild type of COVID-19
severity followed by 12.95% (18) having
moderate type and 9.35% (13) suffering from a
severe form of COVID-19, as shown in Table
1.

Table 1. Demographic Details of the Patients

Parameters
Age (years)
Gender
Male
Female
Height (cm)
Weight (Kg)
Body surface area (m2)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Heart rate (Beat/min)
Severity in (%)
Mild
Moderate
Severe

N = 139
38.57 ± 12.10
89 (64.03%)
50 (35.97%)
163.52 ± 9.60
69.56 ± 12.39
1.70 ± 0.19
132.23 ± 17.77
85.14 ± 9.68
92.56 ± 14.02
108 (77.70%)
18 (12.95%)
13 (9.35%)

Table 2. Medical History Details of the Patients

Parameters
Diabetes mellitus, n (%)
Hypertension, n (%)
Smokers, n (%)
Alcoholics, n (%)

N = 139
12 (8.63%)
27 (19.42%)
16 (11.51%)
12 (8.63%)
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Obese, n (%)
Hypothyroid, n (%)
Snoring, n (%)
ECG performed, n (%)
X-ray (chest) performed, n (%)

40 (28.78%)
10(7.19%)
56 (40.29%)
139 (100.00%)
60 (43.16%)

Table 3. Assessment of Right Ventricular Dysfunction by Color Flow Mapping and Doppler Studies

Parameters
Normal LV systolic function
Right ventricular dysfunction
Normal
Abnormal
Global strain of R.V., n (%)
Normal
Abnormal

Result (N= 139)
139 (100.00 %)
67 (48.20%)
72 (51.80%)
67 (48.20%)
72 (51.80%)

Table 4. Details of Occurrence of Arrhythmias in Patients

Discussion

Parameters
Arrythmia
Present
Absent
Types of arrhythmias
Sinus Bradycardia
Sinus Tachycardia

Result (N= 139)
31 (22.30%)
108 (77.0%)
1 (0.72%)
30 (21.58)
survivors; this is likely due to the high
Prevalence of hypertension in the patients. As
hypertension is expected to reduce the RV-GLS
[17, 18].
As most of the studies conducted in this area
of research [21, 27-29], our study population
was also middle-aged, predominantly male
(64.03%) with 77.01% mild COVID-19
severity. As seen in previously reported studies,
this study population also has a high prevalence
of co-morbidities like obesity (28.78%),
hypertension (19.42%), diabetes mellitus
(8.63%), and hypothyroidism (7.9%). Smoking
and alcohol consumption was seen more
frequently in our study population when
compared to other studies [19, 20].
This study comprehensively evaluates the
Right ventricular function using conventional
Echocardiography and 2DSTE in patients with
COVID-19; it is very well known that patients
having a greater degree of RV strain
impairment were more likely to have higher

In this prospective observational study of
predominantly COVID-19 recovered patients,
Echocardiography allows the noninvasive
assessment of biventricular function and can
provide important insights into possible
mechanisms [13]. A recent meta-analysis
conducted on seven studies concludes that
lower RVGLS and LVGLS were independently
associated with poor outcomes in COVID-19
recovered patients [14]. In our study, 51.80% of
patients were having reduced or abnormal
RVGLS. Lassen et al. also reported lower RVLS in patients with COVID-19 than those
without it [15]. A smaller study showed that
there was no significant difference in terms of
RV-GLS between those without COVID-19,
with COVID-19, and COVID-19 + increased
cardiac troponin [16].
A study showed no significant difference in
RV-GLS in non-survivors compared to
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heart rate, more high flow oxygen, higher
incidence of acute heart injury, acute
respiratory distress syndrome (ARDS) and
higher mortality.
According to the recommendations of
standard guidelines, RV function should be
evaluated
using
conventional
Echocardiography- parameters [21], which
include TAPSE, RVFAC%, and S’, but recently
2DSTE has also been recommended as a
superior method to assess RV function.
In our study population, a total of 72
(51.80%) COVID-19 recovered patients were
found to have abnormal RV strain; various
studies revealed that it is a strong prognostic
indicator for various cardiovascular diseases,
[22-24] and TV dysfunction is not only a sign
of increased pulmonary pressure but also
directly contributes to cardiac insufficiency.
COVID-19 related cardiac arrhythmias were
first reported by [25] and colleagues; they
reported a 17% incidence of arrhythmias. Like
this report, our study reports 22.30% of
arrhythmias in our study population. A study by

[26] reported a 24% incidence of arrhythmias
among COVID-19 patients. In some more
severe cases of COVID-19, 60% of cases had
arrythmias. This can be attributed to the fact
that SARS-CoV 2 is distinctly classified in the
beta coronavirus family, belongs to the same
genus as SARS-CoV, and MERS-CoV both of
which had a long history of causing
cardiovascular complications post–infections
[27-29].
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Abstract
Immunization uptake for childhood vaccine-preventable diseases remains low in urban areas of
Uganda, leading to repeated outbreaks of diseases like measles, despite easy communication and
accessibility to services. The objectives of this study were to establish immunization coverage and to
identify the factors that affect the uptake of immunization among the children aged 10 – 23 months in
Nansana Municipality, Wakiso District, Uganda. This was a cross-sectional mixed methods study,
utilizing both qualitative and quantitative approaches. Assessment of immunization uptake was
carried out on 344 parents/guardians of children aged 10–23 months, using simple random sampling
on pre-tested structured questionnaires. Data was analyzed using SPSS 20.0 software. Additionally, 2
focus group discussions with parents and key informant interviews with immunization focal persons
were also conducted. Immunization coverage was found to be 90.4% for BCG, 89.3% for Penta1,
80.7% for Penta2, 72.5% for Penta3 and 73.9% for measles1. Availability of vaccines (AOR= 33,
95% CI, 1.44 – 792, p=0.03), accessibility to immunization services (AOR = 32, 95% CI, 2.0 – 513,
p=0.01) and communication between the parents and health workers about the return dates (AOR =
0.03, 95% CI, 0.01 – 0.83, p=0.03), were the factors that were independently associated with
immunization uptake. The coverage rates were higher than the national average, with the health care
service-related factors identified as being critical for improving immunization uptake. There is a need
for improved vaccine supply and communication about immunization services, which should be
designed considering the local context in collaboration with slum-dwelling communities.
Keywords: Childhood, Immunization, Uptake, Urban.
[3]. Consequently, the VPDs, continue to be an
important public health problem in developing
countries [4], making immunization a reliable
child survival strategy that prevents more than
2.5 million child deaths each year globally.
Approximately 10 million under-five deaths
occur in low-income countries annually, most
of which are from VPDs [5]. Therefore,
childhood immunization is a key intervention
towards attaining Sustainable Development
Goal (SDG) number 3 that aims to reduce
under-five mortality to less than 25/1000 live
births by 2030 [6].

Introduction
Worldwide,
the
Vaccine-Preventable
Diseases (VPDs) burden has remained high,
and the immunization coverage rates have
plateaued for the last decade, with an estimated
19.7 million children under 1 year not receiving
the basic vaccines in 2019 [1]. Childhood
immunizations are protective measures against
infectious diseases [2], and is one of the most
cost-effective health investments, with proven
strategies that make it accessible to even the
most hard-to-reach and vulnerable populations
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Despite the registered global progress in
ensuring
the provision
of
childhood
vaccinations, difficulties still exist, especially
on how to reach the most vulnerable, poorest,
disadvantaged childhood populations in remote
and slum communities, especially within subSaharan Africa. In 2020 17.1 million infants did
not receive an initial dose of DTP vaccine,
pointing to a lack of access to immunization
and other health services, and an additional 5.6
million are partially vaccinated [1]. The Global
Vaccine Action Plan (GVAP) was the global
immunization strategy of the “Decade of
vaccines” (2011–2020). As such, this would
boost and propel the reach of every child
(REC)/ reach every district (RED) concept that
was introduced to ensure that all children
receive their vaccination at all levels [4].
Earlier studies and systematic reviews
conducted across the globe pointed out low
education
level
of
parents/caretakers,
cultural/religious beliefs, age of caretakers,
transport difficulties, long distance to health
facilities, a difficult geographical terrain,
accessibility to health facilities, refugee status,
mobility
of
populations,
negative
messaging/anti-vaccine sentiments, social,
economic status and attitudes of the
parents/caretakers [7-10]. In addition to that,
the resurgence of outbreaks of vaccinepreventable diseases (VPDs), including
measles, has prompted renewed attention on
how vaccine misinformation and hesitancy can
lead to the spread of infections and negatively
impact public health [10].
Although childhood immunizations are free
in Uganda and many strategies like radio talk
shows are done in a bid to change sociocultural, religious beliefs and attitudes towards
immunization, as well as mass campaigns,
static and outreach programmes to improve
immunization coverage, there is little success
[5, 11, 12], yet only 55% of children aged 12–
23 months are fully vaccinated with coverage
being relatively higher in urban areas (61%)
than rural areas (50%), [12]. The immunization

agenda sets out seven priority areas and four
core principles in a world where everyone,
everywhere, at every age, fully benefits from
vaccines for good health and well-being [13].
Nansana Municipality is located in the
Wakiso District of Central Uganda, in close
proximity to Kampala City. It has a population
of 532,800 people, with urban and peri-urban
settlements. The municipality has persistently
performed
poorly
with
low
routine
immunization coverage and continues to
frequently report outbreaks of vaccinepreventable diseases, especially measles. In the
financial year 2018/19, the Municipality
reported 41% and 42% coverage of Penta 3 and
Measles vaccinations, respectively [14], which
were far below the district performance at 82%
and 87%, respectively [14] and the national
target of >90% and 95% respectively [12].
Most of the studies on immunization uptake
in Uganda have been conducted in rural areas
[7, 15] while that of Babirye, [16] on factors
affecting immunization behavior in Kampala
employed only qualitative data. In response to
this, this current study explored the factors
influencing immunization uptake in an urban
setting like Nansana Municipality. The results
of this study add to existing knowledge, and
guide policymakers to improve immunization
programs in Uganda urban areas and subSaharan Africa, and also to provide useful
information for further research on these issues.

Materials and Methods
This was a cross-sectional mixed methods
study using both quantitative and qualitative
data collection methods, which was conducted
between June and August 2021 in Nansana
Municipality. The area with the majority of
small business is made up of four
administrative divisions, namely, Nansana,
Nabweru, Gombe, and Busukuma, and 29
parishes. It has 54 health facilities, with only
39% (21/54) of the health facilities have EPI
services, while some of the remaining health
facilities are used as outreach posts for EPI
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services [17]. The assessment of the factors
associated with childhood immunization uptake
was carried out using researcher-administered
questionnaires of 344 parents/guardians of
children aged 10 - 23 months, focus group
discussions with parents/guardians, and key
informants’ interviews of EPI providers/ focal
points. The sample size was estimated using the
World Health Organization’s (WHO) 30 cluster
sampling technique for cluster survey design
[18] for Expanded Program on Immunizations
(EPI). Each parish was considered as a cluster,
except for Nansana, where one very densely
populated parish was divided into 2 parishes, to
make a total of 5 parishes.
The study employed simple random
sampling strategies to identify respondents for
the
interviews.
However,
probability
proportionate to size (PPS) was used for
allocating the household according to the
population of the divisions of Nansana
Municipality, ranging from an average of 5
participants per parish/cluster in Busukuma
Division to 27 in Nansana Division, as shown
in Table 1. A total of 2 focus group discussions
from 2 randomly selected villages were

conducted for parents/guardians of children <24
months, on addition to 7 key informant
interviews including the District Health Officer,
District EPI focal person, Municipal EPI focal
person, and 4 other EPI focal persons from
randomly selected health facilities offering EPI.
Each Focus group had 8 participants (socially
distanced, following the COVID-19 protocols
to avoid it transmission), with each session
taking 45 to 60 minutes.

Participant
Approvals

Consent

and

Ethical

Ethical approval was obtained from Mbarara
University of Science and Technology,
Research and Ethics Committee (MUST -REC,
REF MUST-2021-68), and the Uganda
National Council for Science and Technology
(UNCST -REF HS1507ES). The clearance for
conducting the research study in Nansana
Municipality was sought and granted from
Wakiso District Health Officer’s office and the
Nansana Municipal Council Town Clerk’s
office. All the participants were subjected to
informed consent.

Table 1. Sample size and distribution among divisions and parishes/clusters

Division
Nansana
Nabweru
Gombe
Busukuma
Municipality

Number of
Households
52,725
38,775
28,667
14,444
133,200

Data Collection,
Analysis

Number of
Parishes/Clusters
5
6
11
8
30

Management,

Average Number of
Participants per Cluster
27
17
7
5
11

Sample Size
134
100
72
38
344

was collected, cleaned, edited, and entered in
SPSS version 20. Descriptive statistics were
expressed as means/medians, frequencies, and
percentages, whereas inferential statistics were
analyzed using the Chi-square (χ2) technique,
where bivariate analysis was conducted to
examine the association between the sociodemographics of parents, the health care system
factors, and immunization uptake. Crude Odds
Ratios (COR) and corresponding 95%

and

Before data collection, the research
instruments were pre-tested through the pilot
study
to
determine
suitability
and
appropriateness to ensure clarity and relevancy
of data collection instruments. Data was
collected by trained research assistants under
the guidance of the principal investigator. Data
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Confidence Intervals (CI) were reported.
Significant variables (with a p-value <0.05)
from the bivariate analysis were included in the
models, the multivariate logistic regression to
determine
variables
independently
immunization uptake. Adjusted Odds Ratios
(AOR) with corresponding 95% CI were
reported, and significance levels of p-value <
0.05 were used for hypothesis testing.
Qualitative data from the focus group
discussions and key informant interviews were
captured as stated from the focus groups and
key informants, transcribed and uploaded into
the qualitative analysis software MAXQDA
version 12. Data was analyzed following the six
steps of the thematic approach developed by
Braun and Clarke [19]. These were interpreted
thematically, woven, and added in the

discussion together with the quantitatively
interpreted data for the overall conclusion of the
study findings according to the objectives of the
study. The data from the quantitative and
qualitative analysis were triangulated. Data and
information collected during the course of the
study has been safely stored.

Results
The study successfully enrolled and analyzed
344 parents/guardians with children 10-23
months. From the 344 children surveyed,
majority 51.7% (178/344) were female, 60%
(206/344) of birth order 2nd to 4th, with mean
and medians age of 16 months and 15 months
respectively, where more than half (52.0%)
were below 18 months, as shown in Table 2.

Table 2. Socio Demographic Characteristics of the Children

Variable
Age of the child category
<18 months
>18 -23 months
Birth order of the child
First (1)
2nd – 4th order
5th or more
Gender of the child
Male
Female

Frequency (n = 344)

Percent

179
165

52.0
48.0

94
206
44

27.3
59.9
13.8

166
178

48.3
51.7

As regards to the socio demographic
characteristics of parents/guardians enrolled,
the majority, 86% (296/344), were female,
biological parents of the children 95.6%
(329/344), aged at or below 45 years 96.5%

(332/344); most of them Catholics or
Protestants (32.0% vs. 24.1%); and married or
cohabiting
86%
(296/344).
Other
parents/guardians’ characteristics are as shown
in Table 3.

Table 3. Socio Demographic Characteristics of Parents/Guardians

Variable
Frequency (n = 344)
Age of parent/guardian category (Years)
<25 years
140
26 – 45 years
192
>45 years
12
Relationship with the child
Parent
329

94

Percent (%)
40.7
55.8
3.5
95.6

Other
15
Gender of the parent/guardian
Male
48
Female
296
Education level
Never been to school
7
Primary (P1 – p7)
90
Secondary (S1 – S6)
190
Post-secondary (certificates, diplomas)
57
Marital status
Never married
25
Married/cohabiting
296
Divorced/separated
19
Widowed
4
Religion
Catholic
110
Protestant (Anglican)
83
Muslim
80
Seventh Day Adventist (SDA)
25
Pentecostal
42
Other
4
Occupation
Civil servant
13
NGO/private
19
Businessman/woman
136
Casual laborer
55
House wife
94
Unemployed
27
Monthly Household Income
< 58 USD
65
59 USD – 143 USD
207
>144 USD
72
Belief in vaccine protecting against diseases
Yes
279
No
65
Knowledge of children immunized diseases
Yes
275
No
69
As shown in Table 4, from the 344
parents/guardians who participated in the study,
the majority, 71.2% (245/344), viewed the
health workers attitude positively, were within
5kilometer distance from the health facility
offering EPI 91.6% (315/344), had awareness

4.4
14
86
2.0
26.2
55.2
16.6
7.3
86
5.5
1.2
32.0
24.1
23.3
7.3
12.2
1.2
3.9
5.6
39.5
15.9
27.3
7.8
18.9
60.2
20.9
81.1
18.9
79.9
20.1

about the availability of immunization services
90.7% (312/344), noted the availability of
vaccines 83.5% (287/344) and could easily
access immunization services 88.7% (305/344).
Other health care system characteristics are
described in Table 4.
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Table 4. Health care system characteristics related to childhood immunizations

Variable
Frequency (n = 344) Percent (%)
Attitude of health workers
Positive (Friendly)
245
71.2
Negative (Rude)
99
28.8
Distance from the health facility
<2 kilometers
206
59.9
3 – 5 kilometers
109
31.7
>5 kilometers
29
8.4
Awareness of availability of immunization services
Yes
312
90.7
No
32
9.3
Availability of all vaccine antigens
Always available
287
83.5
Sometimes not all available
50
14.5
Most times not any available
7
2.0
Easy access to immunization services
Yes
305
88.7
No
39
11.3
Skipping services due to poor timing of the clinic
Yes
108
31.4
No
236
68.6
Waiting time
< 3 hours
111
32.3
4 – 5 hours
190
55.2
>6 hours
43
12.5
Return dates information emphasis
Always
258
75.0
Sometimes
78
22.7
Never
8
2.3
Reminders for return dates
Yes
101
29.3
No
243
70.7
Side effects experience
Yes
223
64.9
No
121
35.1
Provision of adequate information about immunization
Yes
201
58.4
No
143
41.6
The study results revealed immunization
coverage rates for the municipality to be 90.4%
for BCG, 89.3% for Penta1, 80.7% for Penta2,

72.5% for Penta3, 73.9% for measles 1 and
43.8% for measles 2.
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the occupation, marital status, religion, monthly
income, and knowledge of childhood
immunized diseases, were not associated with
of immunization uptake. Parents who believed
in vaccines protecting their children from the
vaccine-preventable diseases were about two
(2) times more likely to take their children for
immunization and consequently take all
required vaccines (COR= 1.9, 95% confidence
interval, CI: 1.2 – 5.2), compared to those who
did not believe in vaccine importance.

Socio-Demographic Factors Associated with
Childhood Immunization Uptake
Table 5 shows the socio-demographic and
health care delivery factors associated with
immunization
uptake.
Of
the
sociodemographic characteristics of the respondents,
only the parent’s belief in vaccine importance
was found to be associated with immunization
uptake. The other socio-demographic variables
such as the age of the parent/guardian/child,
gender of the parent/guardian/child, birth order
of the child, relationship to the child, nature of

Table 5. Association between the socio-demographic and health care system factors and uptake of childhood
immunizations in a bivariate analysis

Factor

Socio demographic factors
Belief in vaccine importance
Health Care System factors
Attitude of health workers
Distance from the health facility
Availability of all
vaccine/antigens
Easy accessibility to services
Timing of immunization clinic
Return dates emphasis
Reminders for return dates
Side effects or reactions
Adequate information provision

Response

Fully Vaccinated at 9 Months
Yes
No
Freq (%)
Freq (%)

COR (95% CI)

p-value

Yes

125 (80.1%)

31 (19.9%)

1.9(1.2 – 5.2)

0.02*

Friendly
< 2 km
Always

113 (79.0%)
109 (79.0%)
130 (77.8%)

30 (21.0%)
29 (21.0%)
37 (22.2%)

4.4(1.4 – 13.9)
3.6(1.3 – 10.4)
5.8(1.3– 25.6)

0.01*
0.02*
0.019*

Yes
Poor
Always
Yes
Yes
Yes

139 (76.4%)
31 (47.7%)
125 (93.3%)
96 (82.1%)
51 (59.3%)
132 (84.6%)

43 (23.6%)
34 (52.3%)
9 (6.7%)
21 (17.9%)
35 (40.7%)
24 (15.4%)

63(12.54– 318.9)
0.1(0.01 – 0.3)
19.5(4.4 – 87.2)
5.7(1.4 – 22.8)
4.9(1.3 – 24.1)
8.2(2.2 – 31.2)

0.000**
0.000**
0.000**
0.02*
0.01*
0.01*

(COR= 0.1, 95% CI: 0.01 – 0.3), return dates
emphasis (COR= 19.5, 95% CI: 4.4 – 87.2),
reminder for return dates (COR= 5.7, 95% CI:
2.4 – 22.8), side effects to vaccinations (4.9,
95% CI: 1.3 -24.1), and information provision
on immunization (COR=8.2, 95% CI: 2.2 –
31.2), were all significantly associated with
childhood immunization uptake, see Table 5.
However, Other factors like awareness of
immunization services and waiting time were
not significantly associated with immunization
uptake.

Health Care System Factors Associated with
Childhood Immunization Uptake
There was a significant association (p-value
<0.05) between some health service deliveryrelated factors to the parent’s uptake of their
children’s immunization. Health workers
attitude (COR=4.4, 95% CI: 1.4 - 13.9),
distance from the health facility (COR = 3.6,
95% CI: 1.3 - 10.4), availability of all vaccines
(COR= 5.8, 95% CI: 1.3 - 25.6), , accessibility
to immunization services (COR= 63, 95% CI:
12.5 – 318.9), timing of the immunization clinic
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Independent Factors Associated
Childhood Immunization Uptake

with

emphasis were found to be independently
significantly associated with the childhood
immunization uptake, as results are presented in
Table 6.

In the final logistic regression model, the
availability of vaccines, accessibility to
immunization services, and return dates

Table 6. Multivariable logistic regression showing the association between socio demographic and health
service-related factors, and immunization uptake

Factor
Belief in vaccine importance
Attitude of health workers
Distance from health facility
Availability of all vaccines
Easy accessibility to services
Poor timing of immunization clinic
Return dates emphasis
Reminders for return dates
Had Side effects or reactions
Adequate information

Response
Yes
Friendly
<2km
Always
Yes
Yes
Never
Yes
Yes
Yes

Parents who always got the scheduled
vaccine antigens when they had taken their
children for immunization were 34 times more
likely to take up immunization for their
children
and
therefore complete the
immunization schedule compared to those who
missed any scheduled vaccine antigen (adjusted
OR=33.8, 95%CI: 1.4 - 792, p=0.03), while
those who had easy accessibility to getting their
children vaccinated were also equally 32 times
more likely to fully immunize their children
(aOR= 32.4, 95% CI: 2.0 -513, p=0.01).
However, the parents who were never
emphasized on the return dates and its
importance were also 33 less likely to take the
opportunity to get their children immunized and
accept the immunization services (aOR= 0.03,
95% CI: 0.01 – 0.83, p=0.03).

AOR (CI; 95%)
3.30(0.62 – 17.64)
0.98(0.06 – 16.57)
0.32(0.02 – 6.14)
33.8(1.44 – 792) *
32.4(2.0 – 513) *
1.20(0.21 – 6.78)
0.03(0.01 – 0.83) *
0.40(0.01 – 12.24)
0.06(0.01 – 4.43)
2.66(0.15 – 46.16)

p- value
0.16
0.99
0.45
0.03*
0.01*
0.83
0.03*
0.60
0.43
0.50

from 30 to 150 depending on the location and
level of the health facility. All the health centers
conduct outreaches, 3 -5 of them per month.
Most health facilities conduct a weekly static
immunization session despite the guidelines of
daily immunization services by the Uganda
National
Expanded
Programme
on
Immunization.
“We carry out immunizations on Wednesday
for static and Thursday for outreach sessions.
In a week, we immunize between 130–150
babies before COVID-19, though now we
receive 80- 100 babies. We do outreach to ease
access to immunization services because we
serve 5 parishes/wards there some places which
are far from the facility, so we realized the
mothers used to miss out on immunization
because they can’t move up to the facility
because of the long-distance”.
EPI focal person, at a HC II.
Stock-outs of vaccines had been minimized,
though could still be experienced when the
Flight in Time (FIT), a pilot project for vaccine
supplies, was operational until last year.
However, they now have time to time shortages
of vaccines, especially at H/C IIs and HC IIIs,
leading to some hindrances to immunization

Key findings from the focus groups and key
informant interviews
About 86% of the key informants were
female, with a median working experience of
7.5 (4–15) years. Respondents were interviewed
on the overall performance of immunization in
Nansana Municipality. The number of children
who are vaccinated on weekly average ranges
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service delivery. The stock-outs were frequent
occurrences, as argued by respondents from the
facilities.
“Vaccines are supplied from the district
stores. The Vaccine supply has been adequate
when the FIT was supplying, and now, we have
experienced some stock-outs of different
antigens. However, the stock-outs can be for a
week or 2 and not more than a month”.
Municipal EPI focal person, EPI focal
persons.
The main side effects from vaccinations
were fever, injection site swelling, skin rash,
abscesses, convulsions, and cough.
“They usually report pain and fever. The
injections are very painful. We see children
who get an abscess. We had also received
around 2 cases who got swelling at the
injection site when we gave pneumococcal
vaccine” HC III EPI focal person.

difficulties of transporting vaccines were
commonly reported to significantly hinder
immunization services [2, 23] Thus, improving
vaccine availability to health facilities is critical
in increasing vaccines acceptance, utilization,
and coverage. In the current study, the variation
in the availability of particular vaccine antigens
might have impacted the results. However,
information on which vaccines antigens were
more in shortage was not collected and is an
area for further investigation.
Equally important to acceptance of
immunization and uptake is the easy access to
immunization services by parents. Poor
arrangement and coordination of immunization
sessions at the health center level were
identified as a barrier to immunization uptake
by parents [21, 24]. This would result in delays
and a long waiting time leading to frustration of
the parents and resulting in defaulting the
immunization schedules and incomplete
immunization. As noted in some earlier studies,
parents’ difficulty in accessing immunization
services could be because of a shortage of staff,
therefore
hindering
required
optimum
childhood immunization coverage [7, 26, 27].
Also, worthy to note is that good
communication leads to understanding and
building of trust between two parties. Friendly
interaction between the health workers and
parents when communicating return dates for
scheduled
immunization
results
in
immunization acceptance and uptake. This
leads to the completion of the vaccination
schedule [7, 22]. On the other hand, the effects
of poor communications have been linked to
poor uptake of immunization services by
parents for their children, despite the vaccines
being protective [21, 26]. Well-informed
parents are likely to accept immunization for
their children, understand the importance of
honoring the return dates and completing the
immunization schedule.
The immunization coverage rates for
different antigens reported here are high when
compared to the municipal and district and

Discussion
The findings show that the major factors
associated with childhood immunization in this
urban context were availability of vaccines,
access to immunization services, and the return
dates emphasis by health workers to
parents/guardians of the children. The findings
were more of health care system/service
delivery-related
factors
than
sociodemographics of parents and children.
Availability of vaccines is very important for
effective vaccine acceptance and utilization by
parents. Low vaccination coverage in children
is largely a result on the shortage of vaccines
supplies by healthcare providers to parents
when they take their children for immunization.
Consistent studies conducted elsewhere agreed
that vaccine availability at the health facility
level greatly impacted on immunization uptake
[20-22]. Studies done in Uganda showed that
the shortage of vaccines and the challenges in
transportation them negatively on immunization
uptake [7, 15, 16]. Other studies done in
Ethiopia and Nigeria indicated that vaccine
shortages at the health facility level and
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national average rates reported in the health
management information system (HMIS) at the
time of the study [14]. The lower district
figures could be due to the reporting system
failing to capture the child immunization
information in a number of instances. For
example, parents tend to shift from one
immunization center to another without
notifying the original immunization center. This
happens when vaccines become unavailable at a
given center, parents move to another area
looking for a job, or any other circumstances.
The original immunization center then records
these children as defaulters (partially
vaccinated) and thus is reflected in the district
figures. Therefore, availability of vaccines,
accessing them to the parents, and maintaining
close communication between the parents and
health workers is a function of the health care
system, which also encompasses the health
workers as a provider, whose attitude should be
friendly to the service receiver. Studies done in
Uganda, Cameroon and Nigeria indicated that
providers’ hostility and rude attitudes to
mothers is a major barrier with immunization
uptake [20, 28, 29].
Though some studies found associations
between distance and immunization outcomes,
distance from health facilities was also not
independently associated with immunization
acceptance and uptake in this study, just as
health worker’s attitudes, reminders for return
dates, side effects of vaccines, and information
provision. This is probably because at least
90% of the parents in this study were with a 5kilometer distance from the health providing
immunization services. Yet, according to
Tefera’s study [25], families whose home was
at least an hour from the vaccination site were
less likely to be fully vaccinated than families
whose home was between 30 and 59 min away.
Reportedly, the longer the distance from the
vaccination site, the lower the chances of
vaccination by day 7 (of life) of a child [30]. In
contrast, the densely populated area with slums
in Nansana and Nabweru divisions, where

parents move from job to job looking for
survival, makes it difficult to effectively
provide immunization services.
Some parents hold reservations towards
immunization acceptance and uptake due to the
side effects of vaccines to their children. The
associated side effects of vaccines [16, 23].
Others express a total distrust of immunization
programs and vaccine [15]. Thus, health
education programs targeting the parents are
critical in increasing vaccines acceptance,
utilization, and coverage, which in effect also
improves communication as it was also cited
during focus group discussions and key
informant interviews. In a study conducted by
Mekonnen [31], it was noted that parents
sometimes forgot the appointment date for the
next immunization visit of their children, which
greatly impacts on immunization uptake, and
that when reminders are sent on time to parents
about
routine
immunization
schedules
positively impacted on immunization uptake,
[32].
Parents not being knowledgeable of
immunization, the most frequently and
consistently reported factor associated with
childhood immunization was not found to be
associated with childhood immunization in this
urban context, as was with age, sex, education,
occupation, marital status, and monthly income
[2, 7, 15, 32, 33], in contrast to the findings of a
review of studies conducted in Uganda and
elsewhere. However, as reported by Wiysonge
[34], the low parental knowledge of
immunization and/or lack of access to
information about childhood immunization
could be an important contributor to the high
burden of unimmunized children in subSaharan Africa and that parents with low
education and low socioeconomic status
attainment tend to show more uncertainty
towards immunization, [7, 25, 35].
The findings in this current study were more
of health care system/service delivery-related
factors than socio-demographics of parents,
contrary to the systematic review findings of
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Bangura [36]. The effects of misinformation
about childhood immunization on social, mass,
and community communications media and
how they affect immunization uptake and
completion of the immunization schedule have
not been explored by this study and therefore
recommended for further research.

However, the current findings do carry
implications for health service managers,
decision-makers, and health care providers in
their consideration of designing and
implementing immunization services.
Appendices
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Conclusion
The immunization coverage rates were
higher than the municipal, district, and national
averages, with the health care service-related
factors identified as being critical for improving
immunization uptake. There is a need for
improved vaccine supply and communication
about immunization services, which should be
designed considering the local context in
collaboration with slum-dwelling communities.
Although the study was confined to one
municipality, this study area is typical of other
urban settings in terms of health infrastructure
and in Uganda. The study findings are therefore
comparable across similar settings. We also
note that this was a cross-sectional study, and
therefore, we cannot define the temporal
relationship between the independent variables
and outcome. The direction of causality can
therefore only be regarded as suggestive. The
data collected on a number of independent
variables were based on self-reports that are
likely to be subject to social desirability bias.
As a result, there is a limit to which such
responses can be considered accurate by
foreknowledge of what, in the view of the
respondent, would be a suitable response.
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Abstract
This is a critical appraisal of a manuscript outlining additional indicators used in the United States
to augment traditional disease surveillance tools. The article went through the peer-review process.
Therefore, it may be considered as objective and unbiased. The structure of the article is coherent,
and it was published in a journal for digital medicine, health, and health care in the internet age. The
article has contributed to the literature and provides a basis for strengthening existing surveillance
systems to improve public health outcomes. However, it is suggested that whenever new indicators
are being developed, their essential components must be fully defined.
Keywords: Covid-19, Surveillance, United States.
transmission) have been derived to effectively
describe the dynamic epidemiology of the
pandemic as it continues to evolve. However,
essential components of the new indicators
(such as means of verification, guidelines to
interpret and use data, etc.) have not been fully
defined.
The study further attempts to attribute shifts
in acceleration (positive, constant, or negative)
to possible contributory factors such as natural
progression of the pandemic and underlying
model parameters that can be associated with
viral mutation, implementation, or relaxation of
suppression strategies (e.g., lockdowns), etc.
This will help to inform emergency response
mechanisms (ERMs) by all the eight (8) pillars
constituting the Epidemic Preparedness and
Response (EPR) teams as they respond to
adverse events and improve health outcomes.
These EPR pillars include Coordination,
Planning, and Monitoring; Risk communication
and
community
engagement
(RCCE);
Surveillance, Rapid- Response Teams (RRTs),
and Case Investigation; Points of Entry;
Laboratories; Infection Prevention and Control
(IPC); Case management; Operations support

Introduction
This is a critical appraisal of an article
entitled ‘Dynamic Panel Surveillance of
COVID-19 Transmission in the United States to
Inform Health Policy: Observational Statistical
Study – A Critical Review of Article’ published
in the 2020 issue of the Journal of Medical
Internet Research. This manuscript will give an
overview of the article, review of the article
structure, and critique. The central theme of the
article outlines additional indicators used in the
United States of America (USA) to augment
traditional disease surveillance tools. This
review will give an overview of the article, a
brief description of its structure, and critique.

Article Summary
The purpose of the article is to outline
additional disease surveillance indicators that
can be used to strengthen existing surveillance
systems. These include surveillance metrics of
speed, acceleration, jerk or change in
acceleration, and 7-day lag in the speed of
Corona Virus Disease of 2019 (COVID19)
transmission [1]. The indicators (rates of
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and Logistics [2]. In a number of countries, like
Zimbabwe, the ninth pillar on Research and
Security has been added [3]. Existing
surveillance systems coupled with the novel
dynamic metrics of transmission will inform
health policy to effectively control the COVID19 pandemic [4]. Panel data on COVID-19
infections has been collected at regular intervals
from states that have been grouped by census
regions 1 to 4 of America and analyzed through
the Wald Chi-Squared Test in the context of
regression. A generalized method of moments
(GMM) estimator known as the Arellano–Bond
estimator has been used to estimate dynamic
models of panel data.

The article included many links to the
author, journal, subjects, citations, and
references, which helped to make the
information accessible. Linked headings and
subheadings also allowed the reader to move
through the paper more quickly.

Article Critique
Authority
The Journal of Medical Internet Research is
a peer-reviewed scientific journal for digital
medicine, health, and health care in the internet
age. It focuses on emerging technologies,
medical devices, apps, engineering, telehealth,
and informatics applications for patient
education, prevention, population health, and
clinical care [5].

Article Structure
The structure of the article is coherent as the
article contains the conventional information
normally provided in such a study. These
include an abstract, introduction, methodology,
results, and discussion. The article was
introduced with a comprehensive but brief
abstract, which provided the stance or thesis
developed by the article as well as a brief
overview
of
additional
surveillance
mechanisms. However, the abstract conclusions
does not address the following objectives of the
article: 1) to create a proof-of-concept COVID19 surveillance system using the United States
as a prototype for a global system; and (2) to
validate novel surveillance metrics or
techniques including speed, acceleration, and
jerk to better inform public health leaders how
the pandemic is spreading or changing course.
There were four (4) body headings with
subheadings and detailed information contained
under each heading that allows the readers to
easily articulate pertinent issues. The
paragraphs in the body were short, and
therefore the information in each paragraph was
easy to access.
The dependent and independent variables
have been clearly defined. The findings and
conclusions were developed towards the end of
the article.

Currency
The manuscript is current as it was published
on 29 June 2020. It describes current research,
and the references cited in the body of the text
range from 1982 to 2020. Ninety-four percent
(94%) of the references are up to date (ranging
from 2010-2020).

Relevance
The COVID-19 pandemic has caused
unprecedented
public
health
concerns,
triggering an escalated burden to health systems
worldwide [6]. Therefore, this article is relevant
as it outlines new recommendations for action
aligned with recent technical guidance to
improve health outcomes. These aim to
strengthen surveillance pillar response activities
to the COVID-19 pandemic by providing a
prototype to augment traditional disease
surveillance tools. The proposed indicators can
be adopted and adapted by high, medium, and
low-income countries to strengthen the capacity
of their health systems to respond to adverse
events.

Objectivity
The information was objectively developed,
well supported with a current research base, and
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with all evidence acknowledged and referenced.
The authors supported their research decisions
with references from appropriate and relevant
literature. The findings are relevant and can be
generalized globally.

metrics for SARS-CoV-2 transmission that
account for weekly shifts in the pandemic,
including speed, acceleration, jerk, and
persistence, are important in enhancing
understanding of the risk of explosive growth in
each country and describing whether countries
are managing the pandemic successfully [13].
Speed is best used in conjunction with
acceleration and jerk to contextualize static
metrics and provide a view of potential
pandemic trajectory changes over time [14].
This enhances insight to enable potential
anticipation of how the pandemic will evolve.
In the article, the essential components of the
new indicators were not fully defined. When
new indicators are being developed, they must
be fully defined [15]. Essential components of
an indicator must be clear and concrete [16,
17].
These include the title, definition, purpose,
rationale, means of verification, method of
measurement,
numerator,
denominator,
calculation, data collection method, data
collection tools, data collection frequency, data
disaggregation: guidelines to interpret and use
data, strengths, and weaknesses, challenges
[17].
Panel data on COVID-19 infections has been
collected at regular intervals and analyzed.
Numerous experimental studies use a panel
approach to analyze repeated experiments
involving a large number of periods [18].
Panel data is a term used to describe
longitudinal data collected from the same set of
cases at regular intervals [19]. It contains
observations about different cross-sections
across time. A significant advantage of the
panel data approach is that it can provide
statistically valid quantifications of shifts in a
fairly short period of time, e.g., 7 days [20].
This statistical technique can be derived
through the Arellano–Bond estimator, which
allows for the control of a variety of possible
deficiencies in the existing data [1]. The
Generalized Method of Moments (GMM)
estimator of dynamic panel data models

Stability
The article was published in a peer-reviewed
academic journal and is stable.

Analysis of Tables
One (1) graph and four (4) tables were used
to compare and describe study findings reported
by census regions 1 to 4 of the USA. These are
comprehensive, clear, and adequately labeled.

Recent Advances to the Topic
Both the role and concept of public health
surveillance continue to evolve as the scope of
surveillance broadens and as increasingly
sophisticated methods are applied [7].
Surveillance is largely dependent on
intensive data collection efforts conducted
through the ongoing integration of Indicator
based (IBS), Event-based (EBS), Community
based (CBS), and Environmental Based
(EnvBS) Surveillance activities. Surveillance
data can be used to estimate the magnitude of
specific problems, determine the distribution of
illness, portray the natural history of a disease,
generate hypotheses, stimulate research,
evaluate control measures, monitor changes,
and facilitate planning [8]. It can also be used
both to determine the need for public health
action and to assess the effectiveness of
programs [9].
The COVID-19 pandemic is a major global
health concern as it has spread with alarming
speed and severity, infecting millions in a short
space of time [10]. To prepare for and deal with
the COVID‑19 pandemic, a robust and
responsive surveillance system should be in
place [11]. The rapidly evolving COVID-19
pandemic requires novel dynamic surveillance
metrics in addition to static metrics to
effectively analyze the pandemic trajectory and
control spread [12]. Intensified surveillance
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transformed by the forward orthogonal
deviation tends to perform better than that
transformed by the first difference [21].

further development of the knowledge base of
health systems research. However, it is
suggested that whenever new indicators are
being developed, their essential components
must be fully defined.

Conclusion
This was a critical review of [1] article
‘Dynamic Panel Surveillance of COVID-19
Transmission in the United States to Inform
Health Policy: Observational Statistical Study’.
The content, structure, strengths, and
limitations of the article were analyzed and
critiqued. The article has contributed to
literature and provides a basis for strengthening
existing surveillance systems to improve public
health outcomes. It also outlines areas for
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Abstract
In low and middle-income countries, menstruation is impeded by several misconceptions, taboos
and shrouded in secrecy. This serves as a major challenge to proper Education regarding menstrual
hygiene and has blocked the access of adolescent girls to the right kind of information, thereby
influencing a negative outcome associated with harmful behaviours. The objective of the study was to
investigate the assessment of an educational intervention on the perception of adolescent girls
towards menstrual hygiene in Ogun state, Nigeria. The study utilized a quasi-experimental design.
One hundred and twenty (120) in-school adolescent girls were selected through a multistage sampling
technique from four (4) secondary schools within four (4) local government areas in Ogun State,
Nigeria. A validated 23-items questionnaire measured on a 69-point rating scale with a Cronbach
Alpha scores 0.79 was used for data collection. The mean ±SD age and age at menarche of
adolescent girls was 14.92±1.82; 12.73±1.38. The majority of respondents had low scores of
perceptions. The educational intervention had an effective change in the level of perception of
adolescent schoolgirls between baseline and the 6th-week follow-up, indicating a mean difference of
26.70 (p<0.01) for the peer-led, 26.54(p<0.01) parent-led, 20.16(p<0.01) parent and peer-led and a
decrease in mean in the control group (-0.17; p=0.866). The peer-led educational approach had a
better impact on adolescent girls’ perception compared to other educational approaches. Hence, this
is an indication that peer-education strategies should be utilized for further interventions and in
reaching out to adolescents.
Keywords: Adolescent girls, educational intervention, Menstrual Hygiene, Parent-led, Peer-led,
Perception.
required and being able to dispose of used
menstrual waste properly [5]. In low and
middle-income countries such as Nigeria,
several misconceptions are linked with
menstruation as it is considered as something
that should be suffered in silence and ‘shrouded
in secrecy [6]. Menstruating women and girls
are believed to be impure and contaminated and
have limited or no access to appropriate toilets
and facilities for handwashing [7].
Furthermore, many adults, as well as parents
and close relations in Nigeria, are hesitant to
openly discuss issues regarding sexual health,
reproduction, and menstruation [8]. As a result,
it serves as a major challenge to proper

Introduction
Menstruation is a normal physiological
phenomenon and a major phase where a woman
undergoes certain reproductive changes [1].
This occurs during the years between puberty
and menopause except during pregnancy [2].
During menstruation, hygiene is an
inevitable part of a woman’s and a girl’s life,
which is associated with their health and wellbeing [3, 4]. However, menstrual hygiene can
be defined as making use of clean, hygienic
menstrual material to absorb blood that can be
changed in privacy as often as possible; making
use of soap and water for washing the body as
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Education regarding menstrual hygiene and has
blocked the access of adolescent girls to the
right kind of information, especially in the rural
and tribal communities [6, 9].
This does not only have medical implications
such as reproductive tract infections, urinary
tract infections, and other complications but
influences negative outcomes associated with
harmful behaviours [8].
Many skills such as open communication
have been used for having countercultural
conversations around menstrual hygiene and
towards changing misconceptions but were less
effective. By breaking this chain of silence,
enhancing these communication skills amongst
adolescent girls by the use of the health belief
model could produce a desirable change in the
perception of menstrual hygiene [10].
The health belief model proposes that a
person’s belief in the efficiency of the
recommended health behaviour will predict the
likelihood of the person to adopt the behaviour
and that an individual’s course of action often
depends on the perceptions of the person’s
benefits and barriers related to health behaviour
[11]. The purpose of the study was to
investigate the assessment of an educational
intervention on the perception of adolescent
girls towards menstrual hygiene in Ogun state,
Nigeria.

was obtained, and one school was selected from
each of the local government areas.
Purposive sampling technique was used to
select adolescent girls that were between the
ages of 10-19 from JS1-SS2, and based on the
sample required, a systematic sampling
technique was used to proportionate the size of
the total study unit accounted for each school
using every 12th person on the class list. Three
peer educators who were class prefects and an
assistant of the school were selected, and two
parents (mothers) of the study participants were
recruited with the consent of the principal of the
various school. They were all trained for one
week, after which they were evaluated.
The study population was in-school
adolescent girls between the ages of 10-19 in
selected public secondary schools in Ogun
state. Adolescent girls who attained menarche,
who were fully registered in a public secondary
school within the rural areas, who were willing
to participate and whose parents gave their
consent as well as parents(mothers) of the
participants who were interested and willing to
participate were the criteria for the study.
The exclusion criteria were adolescent girls
who did not attain menarche and were above
and below 10-19 years, who were not fully
registered for the term, who were reluctant and
whose parents did not give consent, as well as
parents(mothers) of the participants who were
not interested and willing to participate.
The sample size was derived from the
computation using a level of significance of
95% and 80% power. There was no given
estimate of the prevalence of poor menstrual
hygiene in secondary school female adolescents
in Ogun state. Thus, the sample size was
determined using the prevalence at 50%.

Materials and Methods
The study was a quasi-experimental design
that comprised of three experimental and a
control group to investigate the assessment of
an educational intervention on the perception of
adolescent girls towards menstrual hygiene in
selected public secondary schools in Ogun
State, Nigeria.
The multistage sampling technique was
utilized in selecting the participants. Ogun East
senatorial district was purposively selected, and
from this senatorial district, four local
government areas were selected through
balloting. After which from the ministry of
Education, the list of public secondary schools

Where n is the minimum sample size per
group.
Zα = 95% confidence interval i.e., 1.96
Zβ = 80% i.e., 0.84 (Power to detect
changes in the outcome variable and
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P0
P1

=
=

avoid type II error)
prevalence (at 50%)
80% (desired level of outcome
variable)

that was operationalized by sub-variables
perceived
susceptibility;
perceived
severity/seriousness;
perceived
benefits;
perceived barriers, and perceived self-efficacy.
All variables were made up of questions with a
23-item statement which investigated if
respondents strongly agreed, agreed, undecided,
disagreed, or strongly disagreed.
In scoring the items, the positively
constructed questions, strongly agree (SA) was
scored 3, Agree (A) was scored 2, Undecided
(UD) 0, Disagree (D) 1, and Strongly Disagree
(SD) scored 0. While the negatively constructed
questions, strongly agree (SA) was scored 0,
Agree (A) was scored 1, Undecided (UD) 0,
Disagree (D) 2, and Strongly Disagree (SD) 3;
and an index of 69 points was generated. The
score of the respondents was adjudged to either
have a low or high perception.
To ascertain the reliability of the instrument,
a test-retest was conducted for internal
consistency of the instrument using 10% of the
anticipated sample size. The instrument was
distributed to 10 in-school female adolescents
in a public secondary with the same
characteristics. The reliability score generated
was 0.79 using the Cronbach alpha standard
score. Ethical approval was obtained from
Babcock University Health Research and Ethics
Committee [BUHREC]; the Ministry of Health
Research Ethics and Ministry of Education
Planning Research and statistics, Ogun State to
conduct the study. A letter of introduction was
also be presented to the head of each school to
be used for the study. All participants were
informed that their participation was voluntary,
and informed consent was sought from all
participants prior to their participation.
Confidentiality of participants was maintained,
as no personal identifying information was not
collected on the questionnaire.

The minimum sample size was 22. 10% was
added to the minimum sample size to take care
of attrition. The total number of participants
after adding 10% of 22 was 22 + 2.2 = 24 ≃ 30.
Approximately 30 participants per group
were considered for the study. Based on the
computation, a total number of 120 participants
(30 per group X 4) from the four selected
secondary schools was considered for the study
(representing 30 people per group).
A quantitative approach was utilized for the
study. The Instrument was developed using
information gathered from a review of
literature. The instrument was a semi-structured
and participant questionnaire, which sought
information
on
socio-demographic
characteristics and perception of in-school
adolescent girls in selected public secondary
schools towards menstrual hygiene in Ogun
State, Nigeria. The same instrument was
administered at baseline, immediate postintervention, and 6-week follow-up. The
instrument was sectioned as follows:

Section A
Socio-demographic characteristics of the
participants that were relevant to the study
included their age, age at first period
(menarche), class, religion, ethnic origin,
mothers’ level of Education, and occupation.

Results
A total of one hundred and twenty (120) inschool adolescent girls were recruited from four
junior and senior secondary schools in four

Section B
Perception of participants towards menstrual
hygiene comprised of the perception domain
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local government areas in Ogun State, Nigeria,
to take part in the intervention. Each of the
intervention and control groups had an equal
amount of 30 participants at baseline, postintervention, and follow-up periods. The
response rate after the health intervention was
administrated was 100%.
There were more adolescent girls who were
between the age bracket of 14-16 years across
the intervention groups and more adolescent

girls between the age bracket of 17-19 years in
the control group. The overall mean±SD age at
menarche in this study was 12.73±1.38 years
(Table 1). The adolescent girls have recruited
from the junior secondary school class 1- 3 and
senior secondary school classes 1 to 3, and the
majority were Christians who only a few were
reported to be a traditionalist. The ethnic
distribution showed that the majority were from
the Yoruba ethnic group (Table 2).

Table 1. Socio-demographic Characteristics of Adolescent Girls in the Intervention and Control Groups: Age and Age at
Menarche

Variables

Parent-Led
N (%)

Age in years
10 – 13
9 (30.0)
14 - 16
15 (50.0)
17 – 19
6 (20.0)
Total
30 (100)
Mean±SD 14.83±1.91
Age at Menarche
Mean±SD 12.97±1.47
Total
30 (100)

Peer-Led
N (%)

Parent-Led and Peer-Led
N (%)

Control
N (%)

7 (23.3)
20 (66.7)
3 (10.0)
30 (100)
14.77±1.48

12 (40.0)
17 (56.7)
1 (3.3)
30 (100)
13.93±1.48

5 (16.7)
9 (30.0)
16 (53.3)
30 (100)
16.17±1.70

13.07±1.70
30 (100)

12.07±1.17
30 (100)

12.83±0.87
30 (100)

Table 2. Socio-demographic Characteristics of Adolescent girls in the Intervention and Control Groups: Class,
Religion and Ethnic Group

Variables
Class
JS 1
JS 2
JS 3
SS 1
SS 2
Total
Religion
Christianity
Islam
Traditional
Ethnic Group
Yoruba
Igbo
Others
Total

Parent-Led
N (%)

Peer-Led
N (%)

Parent-Led and Peer-Led
N (%)

Control
N (%)

7 (23.3)
7 (23.3)
5 (16.7)
6 (20.0)
5 (16.7)
30 (100)

10 (33.3)
6 (20.0)
5 (16.7)
4 (13.3)
5 (16.7)
30 (100)

7 (23.3)
6 (20.0)
6 (20.0)
6 (20.0)
5 (16.7)
30 (100)

6 (20.0)
10 (33.3)
6 (20.0)
3 (10.0)
5 (16.7)
30 (100)

23 (76.7)
6 (20.0)
1 (3.3)
26 (86.7)
0 (0.0)
1 (3.3)
1 (3.3
30 (100)

22 (73.3)
8 (26.7)
0 (0.0)
26 (86.7)
4 (13.3)
0 (0.0)
0 (0.0)
30 (100)

20 (66.7)
10 (33.3)
0 (0.0)
24 (80.0)
6 (20.0)
0 (0.0)
0 (0.0)
30 (100)

18 (60.0)
12 (40.0)
0 (0.0)
27 (90.0)
1 (3.3)
2 (6.7)
0 (0.0)
30 (100)
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The results also disclosed that across the four
groups, the majority of the adolescent girls’
mothers had at least secondary or tertiary

Education and were businesswomen or traders
(Table 3).

Table 3. Socio-demographic Characteristics of Adolescent Girls in the Intervention and Control Groups:
Mother’s Level of Education and Mother’s Occupation

Parent-Led
N (%)
Mother’s Level of Education
No Formal Education 8 (26.7)
Primary
1 (3.3)
Secondary
15 (50)
Tertiary
6 (19.9)
Total
30 (100)
Mother’s Occupation
Business/Trading
19 (63.3)
Housewife
4 (13.3)
Farmer
4 (13.3)
Teacher
2 (6.7)
Others
1 (3.3)
Total
30 (100)
Variables

Peer-Led
N (%)

Parent-Led and Peer-Led
N (%)

Control
N (%)

3 (10.0)
4 (13.3)
14 (46.7)
9 (30.0)
30 (100)

5 (16.7)
0 (0.0)
20 (66.7)
5 (16.7)
30 (100)

6 (20.0)
3 (10.0)
17 (56.7)
4 (13.3)
30 (100)

24 (80.0)
2 (6.7)
1 (3.3)
1 (3.3)
2 (6.7)
30 (100)

26 (86.7)
1 (3.3)
2 (6.7)
1 (3.3)
0 (0.0)
30 (100)

25 (83.3)
2 (6.7)
1 (3.3)
1 (3.3)
1 (3.3)
30 (100)

Regarding the awareness of menstrual
hygiene among adolescent’s girls in this study,
20 (66.7%) in the parent-led, 24 (80%) in the
peer-led and 26 (86.7) in the parent and peer-

led reported to have been aware of menstrual
hygiene and the information were sourced from
mothers, teachers, sisters, and relatives (Table
4).

Table 4. Adolescent Girls’ Awareness of Menstrual Hygiene

Parent-Led Peer-Led Parent-Led and Peer-Led
N (%)
N (%)
N (%)
Heard about Menstrual Hygiene?
Yes
20 (66.7)
21 (70.0)
24 (80.0)
No
10 (33.3)
9 (30.0)
6 (20.0)
Total
30 (100)
30 (100)
30 (100)
Source of Menstruation Hygiene Information
Not Informed 10 (33.3)
9 (30.0)
6 (20.0)
Mother
12 (40.0)
6 (20.0)
13 (43.3)
Sister
3 (10.0)
2 (6.7)
3 (10.0)
Friends
0 (0.0)
3 (10.0)
1 (3.3)
Relative
0 (0.0)
2 (6.7)
2 (6.7)
Teacher
4 (13.3)
8 (26.7)
5 (16.7)
Media
1 (3.3)
0 (0.0)
0 (0.0)
Total
30 (100)
30 (100)
30 (100)
Variables

5
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Control
N (%)
26 (86.7)
4 (13.3)
30 (100)
4 (13.3)
18 (80.0)
8 (26.7)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
30 (100)

P Value
0.247a

0.009b*

Baseline Distribution of Adolescent Girls
Perception Towards Menstrual Hygiene

respondents had high scores of perceptions in
the parent-led, peer-led, parent and peer-led,
and control groups, respectively. While below
quarter across the intervention and control
groups had a low score of perceived selfefficacy towards menstrual hygiene (Table 5).
The overall distribution in the level of
perception of adolescent girls showed that
about half had a low score of perception; and
with a 69-point rating scale, the mean±SD
scores for each group were 34.33±10.99,
36.10±7.45, 37.77±7.34, 34.20±4.76 for parentled, peer-led, parent and peer-led and control
groups respectively (Table 5).

The level of perception were made up of
questions with a 23-item statement, which was
sectioned to assess the perceived susceptibility,
perceived
severity,
perceived
barriers,
perceived benefits, and perceived self-efficacy.
The responses were grouped, and the results
indicated that over half of the total populace
had low scores of perceived susceptibilities to
menstruation-related infections across the four
groups. Regarding the severity or seriousness of
the infection, barriers, and benefits of practicing
menstrual hygiene, above a quarter of the

Table 5. Baseline Distribution of Adolescents Girls Perception towards Menstrual Hygiene

Perception
Perceived Susceptibility
Low (0 – 6)
High (6.1 – 12)
Total
Mean±SD
Perceived Severity
Low (0 – 6)
High (6.1 – 12)
Total
Mean±SD
Perceived Barriers
Low (0 – 7.5)
High (7.51 – 15)
Total
Mean±SD
Perceived Benefits
Low (0 – 7.5)
High (7.51 – 15)
Total
Mean±SD
Perceived Self-Efficacy
Low (0 – 7.5)
High (7.51 – 15)
Total
Mean±SD
Perception

Parent-led
Peer-led
Parent and
Group
Group
Peer-led
Mean±SD
Mean±SD Mean±SD
Measured on a 12-point rating scale
12 (80.0)
21 (70.0)
18 (60.0)
6 (20.0)
9 (30.0)
12 (40.0)
30 (100)
30 (100)
30 (100)
3.27±2.741
4.77±2.99
6.13±2.43
Measured on a 12-point rating scale
19 (63.3)
12 (40.0)
16 (53.3)
11 (36.7)
18 (60.0)
14(46.7)
30 (100)
30 (100)
30 (100)
5.87±2.62
6.80±2.61
6.17±2.07
Measured on a 15-point rating scale
18 (60.0)
20 (66.7)
18 (53.3)
12 (40.0)
10 (33.3)
14 (46.7)
30 (100)
30 (100)
30 (100)
7.37±3.01
6.13±2.89
6.80±3.15
Measured on a 15-point rating scale
7 (23.3)
8 (26.7)
2 (6.7)
23 (76.7)
22 (73.3)
28 (93.3)
30 (100)
30 (100)
30 (100)
9.13±3.53
9.67±2.85
10.70±2.68
Measured on a 15-point rating scale
10 (33.3)
13 (43.3)
5 (16.7)
20 (66.7)
17 (56.7)
25 (83.3)
30 (100)
30 (100)
30 (100)
8.70±5.79
8.73±3.88
9.97±3.22
Measured on a 69-point rating scale
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Control
Mean±SD

p-value

24 (80.0)
6 (20.0)
30 (100)
4.83±2.12

0.252a

14 (46.7)
16 (53.3)
30 (100)
6.47±2.11

0.319a

26 (86.7)
4 (13.3)
30 (100)
5.43±2.11

0.038a

18 (60.0)
12 (40.0)
30 (100)
6.23±3.04

0.762a

2 (6.7)
28 (93.3)
30 (100)
11.23±2.57

0.052a

Low (0 – 34.5)
High (34.51 - 69)
Total
Mean±SD

12 (40.0)
18 (60.0)
30 (100)
34.33±10.99

15 (50.0)
7 (23.3)
16 (53.3)
15 (50.0)
23 (76.7)
14 (46.7)
0.082a
30 (100)
30 (100)
30 (100)
36.10±7.45 37.77±7.34
34.20±4.76
P-value obtained by Chi-Square test
The assessment was also conducted at 6th*Significant at <0.05
week follow-up, and the results showed that
there were changes in the mean score across the
Assessment of Educational Intervention
four groups parent-led, peer-led, parent and
on Adolescent Girls Perception of
peer-led intervention, and control groups. The
Menstrual Hygiene
evaluation showed that the majority of the
The assessment of the educational
adolescent schoolgirls in the three intervention
Intervention
of
adolescent
schoolgirls
groups scored between 34.51 – 69 points, and
perception of menstrual hygiene measured on a
the peer-led intervention group recorded the
69-point rating scale was assessed at immediate
highest mean score (Table 6).
post-intervention. The results indicated changes
in the mean score across groups were
statistically significant at p < 0.01.
Table 6. Assessment of Educational Intervention on Adolescent Girls Perception of Menstrual Hygiene

Perception

Parent-led Group
N (%)

Baseline
Low (0 – 34.5)
12 (40.0)
High (34.51-69)
18 (60.0)
Total
30 (100)
Mean±SD
34.33±10.99
Post Intervention
Low (0 – 34.5)
0 (0.0)
High (34.51 – 69) 30 (100.0)
Total
30 (100)
Mean±SD
59.87±4.13
6-weeks Follow Up
Low (0 – 34.5)
0 (0.0)
High (34.51 – 69) 30(100)
Total
30 (100)
Mean±SD
60.87±3.83

Peer-led Group
N (%)

Parent and Peer Group
N (%)

Control
N (%)

15 (50.0)
15 (50.0)
30 (100)
36.10±7.45

7 (23.3)
23 (76.7)
30 (100)
37.77±7.34

16 (53.3)
14 (46.7)
30 (100)
34.20±4.76

0.082a

0 (0.0)
30 (100.0)
30 (100)
61.87±2.85

0 (0.0)
30(100)
30 (100)
58.67±4.48

18 (60.0)
12 (34.0)
30 (100)
34.00±6.01

0.000

0 (0.0)
30(100.0)
30 (100)
62.80±2.95

0 (0.0)
30(100.0)
30 (100)
59.93±3.85

18 (60.0)
12 (40.0)
30 (100)
34.03±0.05

Change in Adolescent Girls Perception of
Menstrual Hygiene from Baseline to 6th
Week Follow-Up

P-Value

0.000

difference observed was 26.70 (p<0.01). In the
parent-led educational group, the mean
difference was 26.54 (p<0.01); while the parent
and peer-led educational group was 20.16
(p<0.01). The control group had a mean
difference of -0.17 which was not statistically
significant (p = 0.866) (Table 7).

At the end of the intervention, the peer-led
educational group had a statistically significant
change in the means of adolescent schoolgirls’
perception of menstrual hygiene. The mean
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Research Hypothesis

(Δ = 26.54; t29= 14.357; p<0.01) and parent and
peer-led group (Δ = 20.16; t29 = 19.379) were
statistically significant (see Table 7).
The null hypothesis is therefore rejected.
This indicates that there is a statistically
significant difference as a result of the
educational interventions conducted on the
perception of adolescent schoolgirls in Ogun
State, Nigeria.

There is no significant difference in the level
of perception towards menstrual hygiene among
in-school female adolescents between baseline
and 6th-week follow-up. A paired T-test
analysis was conducted to determine the results.
The results indicated that the observed
difference in the mean in the peer-led group (Δ
= 26.70; t29= 17.573; p<0.01), Parent-led group

Table 7. Change in Adolescent Girls Perception of Menstrual Hygiene from Baseline to 6th Week Follow-Up

Variable: Perception
Peer-led
Baseline
6-weeks follow up
Parent-Led
Baseline vs
6-weeks follow up
Parent and Peer-led
Baseline vs
6-weeks follow up
Control
Baseline vs
6-weeks follow up
a

N

Mean Diff

ES (CI)

SE

df

t

Sig

30

26.70

4.79 (3.38 – 6.20)

36.10 (1.36)
62.80 (0.54)

29

17.573

0.000a*

30

26.54

3.28 (1.23 – 5.33)

34.33 (2.01)
60.87 (0.70)

29

14.357

0.000a*

30

20.16

3.50 (2.04 – 4.96)

39.77 (1.34)
59.93(0.70

29

19.379

0.000a*

30

-0.17

-0.03 (1.39 – 1.32)

34.20 (0.87)
0.866a*
29 0.171
34.03 (1.10)
perceived severity of infections and diseases,
perceived barriers to menstrual hygiene
practice, perceived benefits of menstrual
hygiene practice, and self-efficacy to practice
menstrual hygiene were assessed.
The results showed that the majority of the
adolescent girls had low scores of perceptions
towards menstrual hygiene practices. This may
have been due to their inadequate knowledge
regarding the phenomenon, which builds up the
conceptions and beliefs in a society that is
directly linked with the menstrual hygiene
practices of adolescent girls. Research has
shown that lack of adequate perception could
make adolescent girls vulnerable to mental,
emotional, and physical problems, especially
during their menstrual period, which could lead
to anxiety, depression and make them less
productive in their studies [14].
The findings of this study are supported by
studies conducted in southeast Nigeria, bo

p-value obtained by t-test
Significant at p<0.05

*

Discussion
The study measured the perception of
adolescent schoolgirls towards menstrual
hygiene practices developed in line with the
constructs from the Health Belief Model. The
mean age±SD of the menarche in the present
study was discovered to be 12.73±1.38 years
which is similar to that of the mean age
reported among adolescent girls of Muğla
province, Turkey, and comparable to study
conducted in Damietta City, Eygpt [12, 13].
Moreover, the majority of adolescent
schoolgirls reported to be aware of menstrual
hygiene, and distribution of menstrual hygiene
awareness had no statistical difference across
the four (4) groups at baseline.
Furthermore, at baseline, the scores of the
adolescent girls perceived susceptibility to
contracting menstruation-related infections,
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district Sierra Leone, Haryana state, India, and
Mysore in India, were poor perception towards
menstruation among adolescent girls were
reported [14-17]. Adolescents’ misconceptions
about menstruation cut across cultures and
regions. Adolescents in both industrialized and
developing nations have varied degrees of
erroneous perceptions of menstruation and the
menstrual cycle.
This study was effective in increasing the
perception scores of the adolescent schoolgirls
after the educational intervention. These
findings agree with the results of other studies
conducted in Bangalore, India, urban
community areas of Pune, India, and in Iran
[18-20]. The mean scores for the adolescent
schoolgirls’ perception across the three
intervention groups also increased after the
follow-up evaluation that was statistically
significant.
This
indicates
that
an
effective
communication skill amongst adolescent girls
by the use of theory-based intervention can
produce a desirable change in perception and
will assure the total reproductive well-being of
future generations.

myths, and constraints and also demonstrated
that adolescent girls’ perception could be
changed through a multi-educational approach.
The peer-led educational approach had a better
impact and effect size compared to other
educational approaches used in this study.
Hence, this is an indication that peereducation strategies should be utilized for
further interventions and in reaching out to
adolescents. Future researchers could develop
interventions for out-of-school adolescent girls
and mothers on the perception of menstrual
hygiene practices
and
prevention
of
reproductive health infections in other states of
the country.
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Abstract
Anemia during pregnancy is a major public health problem, with a global prevalence of 41.8%. It is
associated with high morbidity and mortality. Information on the prevalence of anemia and associated
factors among pregnant women in the study area is limited. This study aimed at determining the
prevalence and predictors of anemia among pregnant women attending antenatal clinics (ANC) in
Kyenjojo and Kole Districts, Uganda. Cross-sectional study was conducted among randomly selected
pregnant women. Quantitative data was collected using a structured questionnaire that captured
demographic and obstetric characteristics. Haemoglobin concentration (Hb) was determined using
HemoCue 201+. The study outcome was the prevalence of anaemia (Hb <11 g/dl). Chi-square, odds
ratio, and logistic regression were used to test for associations. Of the total 760 pregnant women who
participated in this study, 20.1% were anaemic. The prevalence varied from 13.4% in Kyenjojo to
26.9% in Kole District. Of 153 anaemic women, 121 (97%) were mildly anaemic, 27 (18%) moderately
anemic, and 5(3%) severely anemic. Malaria infection [AOR: 0.46, 95% CI (0.26 – 0.83)],
primigravida [AOR: 0.52, 95% CI: 0.29-0.93], and residing in Kole [AOR: 0.50, 95% CI: 0.32-0.76]
were significant predictors of low haemoglobin concentration. This study highlighted the high
prevalence of anaemia in our settings and the significant association between anaemia and malaria
among pregnant women. Therefore, routine screening of pregnant women for anemia, malaria, and
other risk factors during their first ANC visit is recommended to identify those at risk and prompt
management provided to curb their negative consequences.
Keywords: Antenatal care, Anaemia in pregnancy, Malaria infection, Pregnant women, Uganda.

Introduction

during pregnancy was found in the Sub-Saharan
region, with over 17.2 million mothers were
estimated to be anaemic and accounting for 30%
of global cases [2, 3]. In Africa, more than three
percent of maternal mortality are attributed to
maternal anaemia [4]. In the East-African
region, the prevalence of anaemia among
pregnant women varies from 23.36% in Rwanda,
38.2% in Uganda, 57.1% in Tanzania, and 5761% in Kenya [5, 6, 7, 8]. According to Uganda's
Demographic and Health Surveys report 2016,
the prevalence of anemia among pregnant

Anaemia is a global public health problem
and most times under-unrecognized as it is
overshadowed by the normal physiological
condition during pregnancy [1]. It is a risk factor
in pregnancy and is a major cause of morbidity
and mortality among pregnant women lowincome and negative consequences to fetus
including premature births, low birth weight and
death [2]. According to 2008 World Health
Organization report, the highest rate of anaemia
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119

women was 38% in 2016 but with regional
variations from 39.3% in Lago region Northern
Uganda, 29.4% in Tooro region Mid-Western
Uganda, and 16.9% in Kigezi region [9].
The cause of anemia during pregnancy is
multifactorial.
It
includes
nutritional
deficiencies of minerals (like iron, folate, and
vitamin B12), and parasitic diseases (like
malaria and hookworm), and chronic infections
(like tuberculosis and HIV). The contribution of
each of these risk factors to anaemia during
pregnancy varies greatly by location, season, and
dietary [10]. In the literature, wealth index,
maternal education, maternal age, parity, area of
residence, occupation, iron intake, source of
water, and marital status were factors associated
with anemia in pregnancy [11, 12].
Though there are pieces of evidence in
Uganda regarding the anaemia prevalence and
the risk factors associated with it, none of these
indicated the overall burden and risks among
pregnant women in Kole and Kyenjojo Districts.
And knowing the prevalence is useful in the
intervention mix to lessen the case burden of
anaemia and importantly, aid in monitoring the
progress made in reproductive health. Thus, the
objective of this study was to determine the
prevalence and factors associated with anemia
among pregnant women who sought antenatal
care (ANC) in the Kole (Northern Uganda) and
Kyenjojo (Midwestern Uganda) District in
Uganda. The findings are vital in the design of
policies and strategies aimed at reducing the
burden of anemia during pregnancy and hence
lowering the maternal mortality ratio in the
Ugandan context.

with a population estimate of 297,479. It has 19
health facilities. In 2020, 14,458 and 21,716
pregnant women attended their first ANC visit in
Kole and Kyenjojo Districts, respectively.

Design
A cross-sectional quantitative research design
was adopted. A structured questionnaire was
used to collect data from pregnant women.
Laboratory samples were collected to estimate
haemoglobin level and test for the presence of
malaria parasites and HIV.

Sample Size Determination and Sampling
Technique
The sample size of this study was calculated
by using the Kish Leslie formula. We considered
95% confidence interval, 5% margin of error,
and 45% and 64% prevalence of anaemia for
Kole (Northern Uganda) and Kyenjojo (MidWestern Uganda), respectively [9]. A factor of
10% non-response rate was added. The four
facilities were purposively sampled due to the
high volume/patient load in each of the 2
districts. A total sample size of 760 pregnant
woman were selected using a systematic random
sampling technique to avoid selection bias. The
national HMIS form 071: integrated antenatal
register was used as the sampling frame. After
randomly selecting the start point, thereafter
every third unit in the list was included until the
required sample size was attained.

Data Collection
A pre-tested structured questionnaire was
administered by trained midwives to obtain
information on maternal characteristics such as
age, education level, occupation, marital status,
HIV status, gravidity, gestational age, history of
abortion, and use of malaria prevention methods
(IPTp-SP and ITNs). Gestation age was
estimated using the date of the last normal
menstrual period. Study variables included in the
questionnaire were guided by previous studies in
Uganda [12-14]. Finger pricked blood samples
were taken to measure haemoglobin
concentration using HemoCue® 201 machine,

Materials and Methods
Study Setting
We conducted a multi-centre facility-based
study among pregnant women attending their
first antenatal care clinics in Alito HC III and
Bala HC III located in Kole District, Northern
Uganda, and in Katooke HC III and Butunduzi
HC III located in Kyenjojo District mid-western
Uganda. Kole District is in Northern Uganda,
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detect the presence of malaria parasite, and HIV
testing by trained Phlebotomist. Pregnant
women with a haemoglobin concentration of less
than 11.0 g/dl were categorised as anaemic using
the WHO classification [15]. Anaemia was
considered
severe
when
haemoglobin
concentration was less than 7.0 g/dL, moderate
when haemoglobin was between 7.0 and 9.9
g/dL, and mild from 10 to 10.9 g/dL.

to reflect the likelihood of risk factors to anaemia
prevalence in pregnant women.

Ethical Approval
Mildmay Uganda Institutional Review
Committee (REF 0209-2020), Uganda National
Council for Science and Technology, and
University Ethical committee Texila American
University Guyana approved the study. Written
informed consent was obtained from all study
participants. Data collected from each
participant and results of laboratory tests were
kept confidential.

Data Management and Analysis
Quantitative data was collected using ODK
software, exported to Microsoft Excel, and then
transferred to STATA version 15 statistical
package for further analysis. The outcome
variable for this study was anaemia (low Hb
concentration). The independent variables
include socio-demographic factors (age, marital
status, educational status, and occupational
status); obstetric factors (gravidity, parity,
trimester of pregnancy, history of abortion);
health-related conditions (malaria infection,
HIV); and malaria prevention measures (ITN
ownership and use). Descriptive statistics were
done to explain the study population in relation
to relevant variables. Both bi-variate and multivariate logistic regressions were used to assess
the association. Odds ratios generated were used

Results
A total of 760 pregnant women (379 in Kole
and 381 in Kyenjojo) were included in this
study, with a response rate of 99%. The age of
the participants ranged from 15 to 46 years with
a median age of 23, the majority (41.1%) of them
between 20–24 years. The majority (94.5%) of
the women were married, and about 77% of the
women completed their primary and secondary
level education, and 97% were farmers. Sixtynine percent of the mothers were multigravidae,
50.36% of them were in their second trimester
for their first ANC visit. Over 85% of pregnant
women owned at least one ITN (Table 1).

Table 1. Sociodemographic and Obstetric Characteristics of Study Participants

Characteristics
Age
Median
Min
Max
Mean
Age Group
≤19
20 – 24
25 – 29
30 – 34
≥35
Occupation
Farmers
Traders/Professional

Kole (N=379)
Frequency Percent (%)

Kyenjojo (N=381)
Frequency Percent (%)

Total (N= 760)
Freq Percent (%)

15
46
24

-

15
40
25

-

23
15
46
24

-

88
153
80
36
22

23.2
40.4
21.1
9.5
5.8

58
159
76
48
30

17.9
41.6
20.0
12.6
7.9

156
312
156
84
52

20.5
41.1
20.5
11.1
6.8

368
11

97.1
2.9

323
30

84.8
7.8

691
41

90.9
5.4

121

Unemployed
Education Level
None
Primary
Secondary or Higher
Marital status
Not married
Married
Gravidity
Primigravidae
Multigravidae
Trimester
1st
2nd
3rd
ITN ownership
Owned At least 1 ITN
Did not own any ITN

0

0.0

28

7.4

28

3.7

90
266
23

23.7
70.2
6.1

86
228
67

22.6
59.8
17.6

176
494
90

23.2
65.0
11.8

4
375

1.1
98.9

38
343

10.0
90.0

42
718

5.5
94.5

142
237

37.5
62.5

91
290

23.9
76.1

233
527

30.7
69.3

186
168
25

49.1
44.3
6.6

126
214
41

33.1
56.2
10.7

312
382
66

41.0
50.3
8.7

337
42

89
11

316
65

83
17

653
107

86
14

Prevalence of Anaemia among Pregnant
Women

anaemia in Kole was 21%, 5%, and 0.8%
respectively, and in Kyenjojo 11%, 2%, and
0.5%, respectively. Anaemia was more prevalent
in the younger age (15 – 19 years) decreased
with increasing age (Figure.1).
The error bars in Figure 1 represent 95%
confidence intervals. Mild anaemia (Hb = 10–
10.9g/dL), Moderate anaemia (Hb = 7–9.9g/dl),
Severe anaemia (Hb < 7g/dL).

A total of 153 (20.1%) pregnant women were
anaemic. The prevalence of anemia in Kole was
26.9% (102/379), and that in Kyenjojo was
13.4% (51/381). Of 153 anaemic women; 121
(97%) were mildly anaemic, 27 (18%)
moderately anemic, and 5(3%) severely anemic.
The prevalence of mild, moderate, and severe

Figure 1. Overall Prevalence and Severity of Anaemia among Pregnant Women
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Bi-variate Analysis of Factors associated
with Anaemia among Pregnant Women

place of residence. Other variables (including
marital status, educational level attained,
occupation, owning an ITN, or HIV status)
yielded no significant association (Table 2 and
Table 3).

Anaemia was significantly associated with
the mother’s age, gravidity, gestation age,
presence of malaria parasites, not using ITN, and

Table 2. Bivariate analysis for socio-demographic factors associated with Anaemia among pregnant women

Socio-demographic
characteristics

Age group (years)
≤19
20 – 24
25 – 29
30 – 34
≥35
Age (years)
Adolescents (15-19)
Adults (≥20)
Residence/District
Kole
Kyenjojo
Marital status
Not married
Married
Educational level
No education
Primary level
Secondary & higher
Occupation
Farmer
Traders/Professional
Unemployed

Total
Anaemia
Positive
N (%)

p-value**

Kole District
Anaemia
Positive
p-value**
N (%)

Kyenjojo District
Anaemia
Positive
p-value**
N (%)

36 (40.91)
36 (23.53)
23 (28.75)
5 (13.89)
2 (9.09)

P=0.002

11 (16.18)
21 (13.21)
10 (13.16)
5 (10.42)
4 (13.33)

P=0.937

47 (30.13)
57 (18.27)
33 (12.15)
10 (11.90)
6 (11.54)

P=0.003

47 (30.1)
106 (17.6)

P<0.001** 36 (40.91)
66 (22.68)

P <0.001**

11 (16.18)
40 (12.78)

P=0.456

102 (26.91)
51 (13.39)

P<0.001** -

-

-

-

8 (19.1)
145 (20.2))

P=0.857

1 (25.00)
101 (26.93)

P=0.706

7 (18.42)
44 (12.83)

P=0.32

29 (16.48)
107 (21.66)
15 (17.86)

P=0.293

20(22.22)
74 (27.82)
7 (35.00)

P=0.41

9 (10.47)
33 (14.47)
8 (12.5)

P=0.635

142 (20.55)
7 (17.07)
4 (14.29)

P=0.635

100 (27.17)
2 (18.18)
0 (0.00)

P=0.734

42 (13.00)
5 (16.67)
4 (14.29)

P=0.775

Note: Row percent used, ** Pearson’s chi square test at alpha = 0.05, N values are weighted
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Table 3. Bivariate Analysis for Obstetric and Health-Related Factors Associated with Anaemia among Pregnant
Women

Obstetric
Characteristics

Total
Anaemic
Yes N (%)

Gravidity
Primigravidae
71 (30.47)
Multigravidae
82 (15.56)
Gestation period
First Trimester
77 (24.68)
Second Trimester 62 (16.23)
Third Trimester
14 (21.21)
HIV serostatus
Positive
2 (25.00)
Negative
151(20.08)
Malaria infection
Positive
36 (42.86)
Negative
117 (17.31)
ITN ownership
Yes
133 (20.37)
No
20 (18.69)
Number of ITN owned
None
20 (18.69)
One
70 (24.73)
Two
35 (16.28)
Three & more
28 (18.06)
ITN Use
Yes
117 (18.31)
No
16 (34.04)

Kole District
Anaemic
Yes N (%)
p-value**

Kyenjojo District
Anaemic
Yes N (%) p-value**

P<0.001

52 (36.62)
50 (21.10)

P=0.001

19 (20.88)
32 (11.03)

P=0.016

P<0.022

55 (29.57)
42 (25.00)
5 (20.00)

P=0.452

22 (17.46)
20 (9.35)
9 (21.95)

P=0.025

P<0.665

2 (25.00)
100 (26.95)

P=0.631

-

-

P<0.001**

26 (44.83)
76 (23.68)

P=0.001

10 (38.46)
41 (11.55)

P<0.001

P=0.689

90 (26.71)
12 (28.57)

P=0.797

43 (13.61)
8 (12.31)

P=0.779

P=0.099

12 (28.57)
48 (34.53)
26 (24.53)
16 (17.39)

P=0.033

8 (12.31)
22 (15.28)
9 (8.26)
12 (19.05)

P=0.193

P=0.016

77 (24.84)
13 (48.15)

P=0.009

40 (13.61)
3 (15.00)

P=0.53

p-value**

Note: Row percent used, ** Pearson’s chi square test at alpha = 0.05, N values are weighted

Multi-variate Analysis of Factors
associated with Anaemia among Pregnant
Women

anaemic compared to pregnant women in the
Kole district. Multigravidae 48% (AOR: 0.52,
95% CI: 0.29-0.93) less likely to be anaemic
compared to Primigravidae while women with
malaria parasite had a 54% (AOR: 0.46, 95% CI:
0.25-0.82) chance of suffering from anaemia
compared to those without parasitemia. Anemia
was rampant among young pregnant women
aged ≤19 years. Pregnant women aged 20 years
or more were less likely to be anaemic compared
to young pregnant women aged ≤19 years of age.
Although older women were less likely to be
anaemic, such an association did not reach a
statistically significant level (Table 4).

Multiple logistic regression analysis was
performed to identify independent predictors of
anaemia among pregnant women. Eight
explanatory variables that were associated with
anaemia in bivariable analyses at 10% level of
significance were entered into multiple logistic
regression models. Area of residence, gravidity,
and malaria infection showed significant
association with anaemia. Accordingly, staying
in Kyenjojo district had a 50% (AOR: 0.50, 95%
CI: 0.32-0.76) protected effect against being
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Table 4. Multi-variate Analysis for determinant factors associated with Anaemia among Pregnant Women

Factors
Age in years
Adolesents (15-19)
Adults (>20 yrs)
Location
Kole
Kyenjojo
Gravidity
Primigravidae
Multigravidae
Gestation period
First Trimester
Second Trimester
Third Trimester
Malaria infection
Positive
Negative
ITN Use
Yes
No

Crude Estimates
OR
95%CI

p-value

Adjusted Estimates
aOR 95%CI

p-value

1
0.49

0.33 - 0.74

P<0.001

-

-

-

1
0.42

0.29 – 0.61

P<0.001

1
0.50

0.32 – 0.76

P=0.001**

1
0.42

0.29 - 0.61

P<0.001

1
0.52

0.29 – 0.93

P=0.026

1
0.59
0.82

0.41 – 0.86
0.43 – 1.56

P=0.006
P=0.55

1
0.83
1.51

0.54 – 1.28
0.71 – 3.25

P=0.403
P=0.286

1
0.28

0.17 – 0.45

P<0.001

1
0.46

0.26 – 0.83

P=0.01

1
2.16

1.14 – 4.08

P=0.018

1
1.74

0.89 – 3.41

P=0.103

Note: Row percent used, ** Pearson’s chi square test at alpha = 0.05, N values are weighted

Uganda [12, 20] and in East Africa [5], other
studies in the region [9, 21], and the WHO
estimate of 40–60 % in developing countries [1].
The prevalence in this study was higher than the
studies conducted in Uganda [9, 14, 22],
Ethiopia [23], and Saudi Arabia [24]. The
variations in the prevalence of anaemia were
attributed to differences in the socioeconomic
status of the different populations studied, a
factor that determines nutrition and health-being.
In addition, the variation can be explained by the
range of interventions employed to address
anaemia in pregnancy vary in different settings
[25]. Importantly, the prevalence of mild,
moderate, and severe anemia was 15.9%, 3.6%
and 0.7%, respectively. The low prevalence of
severe anemia is consistent with earlier reports
[13]. The prevalence of anaemia was
significantly higher in Kole than in Kyenjojo (P
< 0.001). Kole district fall in region in Northern
Uganda that was ravaged by the civil war that

Discussion
Anemia is the commonest medical
complication in pregnancy, affecting up to an
estimated 40% of pregnant women compared to
29% of all women of reproductive age globally
[1, 16]. Despite anemia being a public health
concern, women in low developed countries are
disproportionately affected. In 2011, WHO
reported that Africa had the highest prevalence
of anemia of 37.6% [2]. Thus, this study
assessed the prevalence and determinants of
anemia among pregnant women in Kyenjojo and
Kole Districts in Uganda. In our study, the
overall prevalence of anaemia was 20.1 % which
indicates that anemia among pregnant women is
a major public health problem in Uganda. This
finding agrees with findings in Uganda, Kenya,
Ethiopia, and Nigeria, [13, 17, 18, 19]. However,
this finding was lower than those reported from
the systematic review and meta-analysis in
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left most of the social services in the region in
ruins and a large majority of its population in
poverty [26]. The above is collaborated by the
findings from the 2016 Uganda Demographic
and Health Surveys [9], which showed 43% of
the population in Acholi region were in the
lowest wealth quartile compared to 6.4% in
Tooro region. A Study reported an association of
anaemia and wealth with mothers in lowest
wealth quartile at higher risk, this finding can
explain why anaemia prevalence was more in
Kole [17]. In addition, the observed difference in
prevalence can be explained by high hookworm
infection in Northern Uganda [27].
The causes of anemia in pregnancy are
complex, and several predisposing factors have
been implicated. In this study, we found an
association between anemia and area of
residence, parity, and the presence of malaria
parasites. In the multi-variate logistic analysis,
pregnant women who had been infected with
malaria were more likely to be anemic (AOR:
0.46, 95% CI: 0.25-0.82). The association is
supported by a systematic review [28, 29, 30]
and other studies in Uganda [31], Ethiopia [32],
Ghana [33], and Sudan [34]. The study findings
add evidence to further support the association
of malaria with anemia during pregnancy.
Malaria in pregnancy may causes anemia
through hemolysis of infected and uninfected red
blood cell, increased splenic clearance of
erythrocytes, and reduced red blood cell
production. Malaria-associated maternal anemia
is the leading cause of maternal and fetal
morbidity and mortality [35]. Malaria
transmission in Uganda is perennial, with two
peaks following rainy seasons. The data
collection for this study was done during the
high malaria transmission season. Therefore,
this might contribute to the association of
malaria with anemia.
In this study, being multigravidae was
associated with lower odds of anemia in
pregnancy (AOR: 0.52, 95% CI: 0.29-0.93). In
addition, the prevalence of anaemia decreased
with increasing parity. These findings contradict
results from studies elsewhere. For example, in

Ethiopia, Kibret et al. 2021 documented an
increased odds of anaemia associated with high
gravidity [17]. Other studies in Uganda [21],
Sudan [34], Ethiopia [23], and Iran [36] also
found an increased risk of anaemia with parity
four or more. The timing of ANC initiation is
critical for commencement of interventions and
services routinely offered to pregnant women at
ANC clinics to prevent anaemia, such as folic
acid supplementation, provision of LLINs, and
IPT dosing as well as laboratory investigations
to diagnose early anaemia in pregnancy and
offer early treatment. In our study, 50% of the
mothers initiated their ANC in their second
trimester, and the prevalence of anaemia was
more among mothers in their 1st and 3rd
trimester. However, this yielded no association
with anaemia. These results contradict findings
from Uganda, Tanzania, Kenya, and South
Africa that found the odds of having anaemia in
pregnancy were significantly higher among
pregnant women who initiated ANC 2nd and 3rd
trimester [6, 7, 17, 21].

Limitations
The results of this study ought to be
interpreted in light of the following shortfalls; a)
We did not investigate other causes of anemia
like nutritional factors, soil-transmitted
helminthes infection, and hereditary conditions
such as sickle cell disease, b) Other demographic
factors such as body mass index, smoking and
wealth index were not elucidated, and c) crosssectional study like ours, does not provide
inform on whether the pregnant mothers had
anemia before conception; on this basis, we
presumed that the anemia diagnosed was
pregnancy-related.

Conclusion
Two in 10 pregnant women (20%) seeking
their first antenatal care were anaemic making
anaemia in pregnancy a public health problem in
the study districts. The prevalence of anaemia in
pregnant women in Kole was higher than in
Kyenjojo. Mother’s parity, place of residence,
and malaria infection had significant association
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with anaemia in pregnancy. Routine screening
for anemia, malaria, and other risk factors should
be part of ANC to identify those at risk and
prompt management provided to curb their
negative consequences.
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Abstract
Vaccination is one of the high-impact public health interventions against the spread of disease.
Over time, developed countries have been able to reduce the burden of disease through improving
access to vaccination and achieving high vaccine coverage. In low-income countries, the situation is
different as most countries still report low coverages of less than 90%, which is the global target
recommended by the World Health Organization. The main reasons for this low coverage include
poor access to vaccination, stock-outs, and poor documentation and targeting for vaccination
services. To address these problems, we developed an electronic vaccine registry using Unstructured
Supplementary Service Data (USSD) technology that registered births, vaccines administered and
sent short message reminders to mothers about their clinic dates. The study was conducted in
Nyandarua County, Kenya, between June 2018 to March 2019. To participate in the study, mothers
had to reside within the jurisdiction of the study site. Mothers who moved into the study site also had
their children registered and previous vaccines updated. A total of 4,823 births and 20,515 vaccines
administered were captured into the system. The system sent 12,554 short message reminders to
mothers; 3 days before the due day and on the due day. Additionally, it generated a birth register,
vaccination register, defaulter list, dropout rate report, vaccine coverage, and timeliness reports. The
intervention improved vaccination coverage and timeliness of vaccination by up to 8.7%.
Keywords: Coverage, Immunization, Registry, Vaccination.
for the fully immunized child [1]. On average,
one in 5 children in Africa is unvaccinated [2].
In 2016, the World Health Organization
estimated that about 85% of the world infants
were vaccinated against Diphtheria, Tetanus,
and Pertussis (DPT), Hepatitis B, Measles and
Polio thereby preventing approximately 2-3
million deaths, although an additional
1.5million deaths could be prevented if
vaccination coverage improves [3]. By 2019,
the coverages had dropped slightly to 81.6%, as
did global coverage of the first-dose measlescontaining vaccine, MCV1, to 83·6% [4].
However, the vaccination coverages varied by
countries with Kenya being estimated at 89%

Introduction
Vaccines have been known to be one of the
best public health interventions with the highest
impact of reducing diseases, disability, and
deaths [1]. Vaccines also result in increased
economic productivity and net economic
benefits by saving billions of dollars in illness
costs worldwide [1]. These benefits have
largely been realized in many of the developed
countries like the USA and European countries,
where vaccination coverage is more than 90%.
However, many low- and middle-income
countries, especially in Sub-Saharan Africa, are
yet to achieve a vaccination coverage of 80%
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for DTP3 and 75% for Measles Containing
Vaccine 1(MCV1) [5].
There are many reasons for low vaccination
coverage, and this varies from country to
country. The reasons could be related to poor
access to services (e.g., distance to the health
facility,
financial
challenges),
poor
communication of information by health
workers (e.g., date of next visit), low literacy
levels of parents, and non-prioritization of
vaccination by parents due to socio-cultural
issues such as religious beliefs and attitudes
that are against vaccination. Other reasons cited
include home deliveries, poor monitoring by
health care workers, poor social-economic
status [6-10]. Though all the above factors can
be a cause of low vaccination coverage, it has
been noted that routine immunization coverage
in many low- and middle-income countries has
stagnated in the last several years despite
various interventions aimed at addressing the
above challenges [3].
One important reason that could explain this
stagnation is the quality of data that is used to
estimate the coverage. Most of the time, the
vaccination coverage is estimated based on
administrative data, which uses an estimated
denominator for the number of children. Since
the denominator is an estimate that is based on
a census that may have been conducted several
years back, the administrative vaccine coverage
may therefore be either overestimated or
underestimated
when
compared
with
demographic survey data that is deemed more
accurate.
One way to overcome the denominator
challenge and therefore provide better
vaccination coverage is to create an electronic
vaccination registry. An electronic vaccination
registry (EVR), also known as an immunization
information system (IIS), is defined as a
‘population-based, computerized information
system that collects and consolidate vaccination
data from multiple healthcare providers within
a geographic area’ [11]. An EVR can greatly
help to increase vaccine coverage by providing

the denominator of all children living in a
geographical area. It also helps to consolidate
vaccination records of children from multiple
health providers and therefore provides more
accurate data. An EVR also helps to increase
vaccination coverage by providing SMS
reminders. It also helps to monitor vaccination
coverage on an individual level and therefore
helps to improve the timeliness of vaccination
as well as coverage [12].
Due to financial and technological
challenges, it has not been possible to create
electronic vaccination registries in many
countries and especially in Africa. The
electronic vaccine registries routinely created
are web-based and require comprehensive
information communication and technology
equipment like laptops, tablets/smartphones,
and internet accessibility to use. This study
therefore aimed at creating a simple and costeffective electronic vaccination registry that
uses
simple
technology
(Unstructured
Supplementary Service Data or USSD
technology) that can easily be scaled up to
many geographical areas to improve timeliness
and completeness of vaccinations. The
electronic vaccine registry created using USSD
technology only requires a mobile phone
network and an ordinary phone, and this makes
it cheaper and more accessible to users.
The main objective of the study was to
determine the feasibility of creating an
electronic vaccination registry using USSD
technology to increase the timeliness and
completeness of vaccination for children under
5 years.
The specific objectives were:
1. To digitize the birth register in near realtime using SMS (USSD) technology to
provide vaccination denominator for
automated SMS reminders.
2. To digitize the vaccination, register in near
real-time using SMS(USSD) technology.
3. To determine the impact of using a
vaccination registry on the timeliness of
vaccinations.
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4. To determine the impact of using a
vaccination registry on individual and
population vaccination coverage.

books fill up, which most of the time is many
months after the critical immunization period,
which is the first 14 weeks of a child after birth.
The intervention also focused on digitizing the
permanent register, which is normally based at
the vaccination clinics and captures the child's
vaccination history from birth to 18 months.
Once birth notification forms were issued,
the data was digitized within 24 hours so that it
is available in the system when the child goes
for the birth vaccines. Data in the permanent
immunization register was digitized at least
twice a week. Digitizing Form B1 within 24
hours after it is issued provided a near real-time
birth denominator that is currently missing at
health facilities for accurate calculation of
population-based vaccine coverage.
The system used the Form B1 serial number
as the unique ID for the child, and every effort
was made to ensure that adequate Form B1s
with unique serial numbers are available at the
hospitals and with the local administrators in
the villages. The unique serial numbers were
used to identify and integrate the vaccination
record of a child irrespective of which health
facility the child was vaccinated.
A basic phone was used to register births and
record vaccines given to a child. Local
administrators (chief or sub-chief) recorded
home births while a health worker registered
children born at a health facility. The phone at
the health facility was also be used to record
vaccines administered at the health facility.
Data collected from the mobile phones were
then relayed to a central server located at
Ministry of Health. Health workers either at the
sub county level or health facility level were
able to access the server through a computer to
generate reports. The server was linked to an
SMS gateway that was used to send automated
SMS reminders to parents.

Materials and Methods
Study Design
The study was a prospective cohort where all
children born in the study area during the study
period were recruited into the study. Every
child in the birth cohort was followed up for a
minimum of 4 months to monitor how they
received their early childhood vaccinations. The
outcomes (timeliness and completeness of
vaccination before and after intervention) were
compared with a control cohort randomly
selected from another sub-county in the study
county.
User requirements were gathered from health
workers who administer vaccines. This was
then followed by the development of system
requirements specifications and designing of
the system. Births that occurred at home were
recorded by local administrators (chiefs and
sub-chiefs) in manual registers as usual. These
births were then recorded (within 2 days) in the
electronic system by public health technicians
(PHTs) or public health officers (PHOs) who
liaised with local administrators (birth
notification number was used as the unique
identifier). Health workers at health facilities
recorded births and vaccinations in their manual
registers as usual and then recorded the data in
the electronic system.
This intervention focused on digitizing the
birth register (also known as Form B1) and the
permanent immunization register (also known
as MOH 510). Form B1 is usually filled by the
health workers for children born at health
facilities and the local administrators (chief or
sub-chiefs) for children born at home. These
forms are then usually submitted to the subcounty civil registration departments when the
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Figure 1. Operational framework; system architecture of the created system (Chiefs and assistant chiefs)

Figure 2. Operational framework; system architecture of the ChanjoTrack (PHTs)

Unstructured Supplementary
Data platform

Service

transfer out, query birth registration status and
query vaccination status.

Reporting Platform

This is the front-end user platform that was
developed and was accessed through a mobile
phone using the shortcode *384*80# that was
operated through one of the mobile network
operators in Kenya by dialing the shortcode,
and one could perform several tasks such as
register births, record vaccines, record deaths,

We also developed a website where detailed
reports could be accessed and downloaded by
users. Through this website users could access
various reports including birth register,
immunization
register,
defaulter
list,
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vaccination reports, timeliness reports, dropout
reports, and vaccination coverage.

1. Relatively high access to mobile phone use
among the residents and therefore good
opportunity to test the electronic
vaccination registry which relied on phone
availability to send
messages
to
parents/guardians. Nyandarua County had
60% access to phone use in the 2009
population census compared to 51%
nationally (KNBS 2016).
2. Vaccine coverage in Ndaragwa was lower
than the national target of 90% by
administrative data. Administrative vaccine
coverage for Nyandarua in 2017 was
approximately 73% for Penta1 (1st dose of
Diphtheria, Tetanus, Pertussis, Hepatitis B,
and Haemophilus influenza B vaccine),
69% for Penta3 and 71% for the fully
immunized child (DHIS2 2018). This
coverage is markedly lower than the Kenya
Demographic Health Survey findings of
2014, which showed Nyandarua County
had vaccine coverage of 100% for Penta1,
91% for Penta2, and 81% for fully
immunized [13].

SMS Reminders to Parents
The ChanjoTrack platform sent automated
and customized reminders to the mothers. Two
SMS reminders were sent: the first one was sent
3 days to the due date, and the second one was
sent on the due date.

Study Site
The study was conducted in Ndaragwa subcounty in Nyandarua County, which is in
Central Kenya. Nyandarua County has 5 sub
counties as follows: Kinangop, Kipipiri,
Ndaragwa, Oljororok, and Ol kalou. According
to the DHIS2 data, in 2017, the 5 sub-counties
had estimated fully immunized child coverage
as follows: Kinangop 80%; Kipipiri 60%,
Ndaragwa 58%, Oljororok 68%, and Ol Kalou
78%. As Ndaragwa had the lowest coverage,
the sub-county was selected, and all health
facilities in the sub-county participated in the
study. The county was selected based on 2
parameters:

Figure 3. Map of Kenya showing the study site in Nyandarua County, Ndaragwa
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Study
Population
Exclusion Criteria)

(Inclusion

and

Training of Research Assistants and
Piloting

The study population included all children
that were born in the study area during the
study period (June 2018 to April 2019).

The electronic data capture tool was tested
extensively by the research team before it was
taken to the field for use by end-users (health
workers and local administrators). The endusers of the system were then trained for one
day. During the training, the end-users used
dummy data to test the system until they were
fully conversant to use the system.

Exclusion Criteria
1. Children whose parents/guardians declined
to take part in the study.
2. Children who were born before the study
and were therefore continuing with
vaccination services. They were be
excluded as it will was difficult to get their
birth data, especially the birth notification
ID/serial number, which was required by
the electronic vaccination registry.

Management of Data Quality during
Field Work
Health workers and local administrators who
would be using the electronic system were
trained well before they started using the
system. They also used dummy data for a few
days using a test server until they were
comfortable to migrate to the live system. Field
supervisors drawn from the Sub County health
department were also recruited to assist the endusers to ensure that the data captured
electronically matches what is in the manual
registers.

Sample Size Calculation
The study assumptions were as follows:
1. This was a prospective study (unmatched
cohort), and all children born in the study
area were be enrolled.
2. The outcome of interest for sample size
calculation is the proportion (%) of children
vaccinated on time for the oral polio birth
dose (OPV0).
3. Study power of 80%.
4. 2-sided confidence level of 95%.
Using the above assumptions, the minimum
sample size was estimated to be 151 for the
study group and 151 for the control group.

Data Analysis
The following reports were automated from
the electronic vaccine registry:
1. Birth register of all children born in the
study area.
2. Vaccination registers of all children who
received vaccines.
3. Number of children vaccinated per
antigen(vaccine) per given time period and
geographical location.
4. List of children defaulting on vaccination.
5. Proportion of children vaccinated on time
by antigen(vaccine).
6. Proportion of children vaccinated by
antigen(vaccine) and time period.
7. Dropout rates for certain vaccines.
i. Births – penta1 dropout rate.
ii. Penta1- Penta3 dropout rate.

Data Collection
Data was collected through extraction from
the USSD created vaccination registry for the
intervention group and from the traditional
government Health Information Management
System (HIMS) for the control arm, using a
data extraction tool.
A survey was also conducted among the
study participants from the immunizing
facilities to collect data on the acceptability,
functionality, and adaptability of the USSD
created electronic vaccination registry.
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iii. Penta1-MeaslesRubella1 dropout rate.
iv. Measles Rubella 1 – Measles Rubella 2
dropout rate.
Data downloaded from the electronic
database were analysed for two main outcomes;
timeliness of vaccination (Proportion of
children who receive vaccination on time per
antigen) and vaccination coverage (Proportion
of children who are vaccinated by antigen). The
data was cleaned and analysed using Epi Info
(CDC) version 7.1.3.10. Descriptive analysis
was done as well as inferential statistics
through regression analysis to determine
relationships between variables. Statistical
significance was assessed at p<0.05.

and Review Committee (Approval P454/2018).
Nyandarua county health department granted
permission to conduct the study in the study
health facilities. Informed consent was given by
the respondents after explaining the purpose
and importance of the study. Confidentiality
was maintained throughout the study by
ensuring that respondents’ names or
identifications did not appear in the
questionnaires and that the data collected and
captured was stored in a safe passwordprotected database. The respondents’ right to
correct information was always ensured, and
their participation in the study was voluntary,
and they were free to withdraw at any point in
the study if they so wished.

Societal and Scientific Relevance

Results/Findings

Electronic
vaccination
registries
are
responsible for improving performance in
vaccination coverage. Use of cheaper and easier
to use and accessible technology would create
even more benefits to the vaccination
programming. This study has explored this new
technology
and
made
appropriate
recommendations to policy makers.

Creation of the Electronic Vaccine
Registry (ChanjoTrack)
We successfully used USSD technology to
develop an integrated electronic system that
registered births, recorded vaccines, and sent
automated SMS reminders to parents.
Figure 4 below is a screenshot of the USSD
platform and a dummy sample (not the real
name of a person in the system) of an SMS
reminder.

Ethical Considerations
The ethical clearance was granted by Africa
Medical Research Foundation (AMREF) Ethics

Figure 4. Map of Kenya showing the Study Site in Nyandarua County, Ndaragwa
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Data Generated

retrospectively from 1st June 2018 to 31st
March 2019. The births were distributed as
shown in Figure 5.

Births Recorded
A total of 4,822 children/births were
registered in the platform prospectively and

Figure 5. Number of Births Recorded into the System during the Study Period

vaccinated. For example, between 1st June
2018 and 31st March 2019, the following
selected vaccines were recorded in the system.

Vaccines Recorded
The platform was successfully used to record
vaccines for all children whenever they were

Figure 6. Number of Vaccines Administered during the Study Period
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which translated to $3-4 per month per health
facility on average.

SMS Reminders
A total of 12,554 SMS reminders were sent
to parents between 1st June and 31st March
2019 as follows:
The number of SMS reminders sent 3 days
before the due date was 1,464 for vaccines
due at 6 weeks, 1,628 for vaccines due at 10
weeks, 1,653 for vaccines due at 14 weeks, 880
for Vitamin A due at 6months, and 764 for
Measles-Rubella 1 due at 9 months.
The number of SMS reminders sent on due
day was 1,412 for vaccines due at 6 weeks,
1,555 for vaccines due at 10 weeks, 1,609 for
vaccines due at 14 weeks, 806 for Vitamin A
due at 6months and 784 for Measles-Rubella
due at 1 at 9 months.

Timeliness of Vaccination
Table 1 below shows the timeliness of
vaccination before and after the project for
selected vaccines given at birth, 6 weeks, 10
weeks, and 14 weeks. From the findings,
timeliness was found to be relatively high in the
intervention group even before the project, even
though significant improvements have been
reported on the timeliness for some antigens.

Vaccination Coverage
The system captured all individual
vaccinations given to a child and hence
improved documentation. Due to the improved
documentation, the vaccination coverage for
most antigens was much higher than what was
reported in District Health Information System
(DHIS2). For example, out of the 2623
children/births captured in our system for 2018,
99.8%, 97.7% and 92.8% had received BCG,
DPT / HepB / Hib.1 and DPT / HepB / Hib.2
vaccines respectively. However, DHIS2
reported coverage of 58%, 84%, and 83%,
respectively, for the same vaccines. Our system
seemed to give better coverage that is close to
the last official Kenya Demographic Health
Survey (2014), which showed coverage of
100%, 100%, and 98% respectively for BCG,
DPT / HepB / Hib.1 and DPT / HepB / Hib.2
for Nyandarua County where we did the study
(Figure 7 below).

Reports Generated
The system was able to generate the
following reports: birth register, immunization
register, defaulter list, dropout report, number
of children vaccinated per vaccine, vaccination
coverage, timeliness of vaccination, and list of
SMS reminders sent by the system.

Cost of the System
It cost $45 to buy a phone for each of the 18
health
facilities.
The
public
health
officers/technicians who assisted to register
home births used their own phones. To
maintain the USSD system, we paid a monthly
fee of $58. There was also a charge of $ 0.015
per user per session to use the USSD system,
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Sample size
By day 7 after birth
By day 14 after birth
Median days from birth
Sample size
By due day
Due day + 4days
Due day + 7days
Median days from birth
Sample size
By due day
Due day + 4days
Due day + 7days
Median days from last vaccine
Sample size
By due day
Due day + 4days
Due day + 7days
Median days from last vaccine

BCG

Pentavalent 3

Pentavalent 2

Pentavalent 1

When vaccinated

Vaccine

% Timeliness
Intervention group
Pre chanjo track
1577
77.4%
90.0%
1.0
1585
35.3%
79.5%
88.7%
43
1273
43.8%
79.1%
91.0%
29
1156
41.5%
76.9%
89.9%
29
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Post chanjo track
2041
86.1%
92.3%
1.0
1756
34.6%
84.1%
91.1%
43
1615
47.4%
84.1%
93.6%
28
1530
48.0%
84.2%
92.6%
29

Change
8.7%
2.3%
0.0
-0.7%
4.6%
2.4%
0
3.6%
5.0%
2.6%
-1
6.5%
7.3%
2.7%
0

Control group
Pre chanjo track
1256
73.3%
85.1%
1
1208
27.7%
67.7%
78.6
44
989
28.7%
74.82%
87.77
30
880
28.2%
73.6%
90.34
31

Table 1. Timeliness of Vaccination before and after Chanjo Track

Post chanjo track
1060
74.8%
83.3%
1
951
32.3%
73.3%
84.8
44
1048
33.3%
79.48%
87.98
30
1012
30.7%
75.6%
87.65
30

Change
1.5%
-1.8%
0
4.6%
5.6%
6
0
4.6%
4.7%
0
0
2.6%
2.0%
-3
-1

Figure 7. Vaccination coverages captured in the ChanjoTrack viz a viz KDHS and DHIS2

by ChanjoTrack was much closer to KDHS
2014 (survey data) as compared to
DHIS2(administrative data). Coverage for BCG
in DHIS2 was low because BCG was captured
mostly where children were born e.g., a referral
hospital in another county.
A study conducted to establish whether
digital tools can be used to improve
immunization programs lists electronic vaccine
registries as one of the digital tools that
improves the performance of immunization
programs [15]. This is consistent with our
finding on the ChanjoTrack improving
immunization coverage. Another study in
Vietnam also reports a significant increase in
vaccine coverage a year after the introduction
of the electronic vaccine registry [16].
In addition, the use of the reminder feature
and notification to mothers on the clinic dates
also contributed to the improved vaccine
coverage. A related study conducted on
utilizing health information technology to
improve vaccine communication and coverage
reported a similar finding. It indicated that
parents reported that phone message reminders
attract their attention in a different way and that
they also reach the intended participant as
opposed to a letter, which anyone in the
household might open, or an automated
telephone reminder, which will play for whom

Discussion
The ChanjoTrack system demonstrated that a
USSD system can be used successfully to
create an electronic vaccine registry that is
capable of registering births, recording vaccines
administered, tracking vaccine defaulters,
sending SMS reminders on vaccination dates,
and helping establish a real-time denominator
for the calculation of vaccine coverages. There
is not adequate published documentation on the
use of this technique, but the results indicate
that it is an approach that should be explored
more. This notwithstanding, lessons learned
from the implementation of electronic vaccine
registries summarize the composition of an
ideal electronic immunization system as
comprising; (i) enrollment at birth; (ii) a unique
and unequivocal identifier (ID); (iii)
vaccination provider, vaccine dose, and date;
(iv) mechanisms for aggregating data at
different geographical levels; and (v) automated
individualized follow-up of vaccination
schedule [12, 14]. The ChanjoTrack met all
these criteria.
Regarding
improvement
on
vaccine
coverage, ChanjoTrack gave a more accurate
vaccination coverage as it was based on the
actual children in the system (denominator was
available). As shown in Figure 7, the coverage
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ever answers the phone or picks up the
answering machine message. The parents also
reported that messages also remain on a
person’s cellular phone, which is often with
them, allowing potentially important reference
information to be easily accessible [17]. The
contribution of text message reminders to
improved vaccine coverage has also been
reported [18]. This is in concurrence with the
findings of our study.
Timeliness in vaccination is critical in
ensuring that children acquire and maintain
immunity to vaccine-preventable diseases.
Ideally, timeliness refers to whether a child
receives a vaccine within a specific timeframe,
where they can receive a dose early, on time, or
late [19]. The study also reports similar findings
on the ability of electronic vaccine registries to
improve timeliness as they capture real-time
data. In this study, the ChanjoTrack was able to
improve timeliness for the various antigens
administered. Compared with control facilities,
the change in timeliness was slightly higher in
the intervention sub-county compared to
control facilities, e.g., timeliness of BCG
vaccination (at day 7 after birth) improved by
8.7% in the intervention group compared to
1.5% in the control group. Timeliness for DPT /
HepB / Hib.2 (at 7 day after due date) increased
by 2.6% in the intervention group against 0%
for the control group. Children also came
earlier for vaccination by 1 day compared to the
pre-intervention period. Timeliness for DPT /
HepB / Hib.3 (at 7 day after due date) increased
by 2.7% in the intervention group against -3%
for the control group. However, Timeliness for
DPT / HepB / Hib.1 (at 7 day after due date)
improved better in the control group at 6%
compared to 2.4% in the intervention group. As
also noted in the findings, timeliness improved
for BCG and Penta 3 but remained slightly
unchanged for Penta 1 and 2, most likely
because BCG is an initiation vaccine into the
routine vaccination schedule and mothers are
keen for their babies to get vaccinated. For
Penta 1 and Penta 2, mothers are not very keen

on the time interval between the two vaccines
as long as their babies get vaccinated. For Penta
3, mothers are always keen on completing the
vaccine series hence the drive to bring their
babies to the clinic. Another study conducted in
Vietnam to establish the impact of mhealth on
improving immunization coverage among
children reported an increase in timeliness for
vaccination with Polio 1, Measles, and
Quinvaxem, one-year post-intervention [16].
This is consistent with our study findings.
Since most documented studies are on
electronic vaccine registries that are web-based,
more work needs to be done to explore the
contribution of USSD in the creation of
electronic vaccine registries.

Conclusion
We successfully developed a platform that
can register births, record vaccines, and send
automated SMS reminders using USSD
technology. As the system uses low-cost
phones, we saved more than 60% on the cost of
phones and about 30-40% on the system
monthly charges compared if we had used
smartphones that require data bundles.
Therefore, we believe that the system has great
potential to improve timeliness and vaccination
coverage, especially if applied in hard-to-reach
areas and urban populations where most
vaccination defaulters are found. We
recommend
that
electronic
vaccination
registries should use a combination of both
USSD and internet-based technology, so us to
serve users from all settings.
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Abstract
Hypertension is also known as high blood pressure is a global public health issue that has become
very common worldwide and can lead to major health outcomes, such as myocardial infarction, stroke,
renal failure, and ultimately death. The main objective of this study was to assess the incidences and
the prevalence of hypertension among inmates. A correctional facility-based descriptive cross-sectional
study was carried out to investigate the incidence and prevalence of hypertension among the inmates
of Zambia’s Lusaka-based three correctional facilities. A total of 311 inmates were included in this
study of which 228 (73.3%) were males and 83 (26.7%) were females. Data is eternalized using the
TATA version 15.0 software package. Descriptive statistics, Chi-square tests, fisher’s exact test, and
Logistic regression were used to examine, demographic characteristics, prevalence rate, correlation,
risk factors, and association about hypertension. Among the participants, 54 (17.4%) were found to be
hypertensive. The median blood pressure for the hypertensive was 157.8/102 mmHg and the median
blood pressure for non-hypertensive was 116/75 mmHg. Incarceration variables correlated with
hypertension were, duration of incarceration p= 0.0001, reasons for detention p= 0.0001, type of
inmate p= 0.0150. Old age, unemployed, major crimes, history of hypertension, smoking and body mass
index were the risk factors for hypertension found among inmates. The prevalence of hypertension in
the three correctional facilities in Zambia was found to be at 17.4%, which was lower than the
prevalence rate in most studies reviewed and even lower than the prevalence rate in the general
population of some selected districts in Zambia.
Keywords: Correctional Facility, Hypertension, Incidence, Inmates, Lusaka, Prevalence.

Introduction

estimated at almost 1.13 billion with a
prevalence rate of 30% to 45% range in adults,
the global burden of morbidity and mortality
related hypertension becomes one of the major
public health concerns worldwide [4]. Effective
blood pressure management has been shown to
decrease the incidence of stroke, heart attack,
and heart failure [5]. Primary hypertension is one
of the cardiovascular diseases that is caused by
different physiological and behavioural risk
factors such as harmful use of alcohol, high body
mass index, lead exposure, tobacco use, and a
high-salt diet [6]. The World Health
Organization reported high blood pressure to be
more alarming in low- and middle-income

Hypertension is also known as high blood
pressure is a global public health issue [1], which
is becoming very common worldwide and can
lead to major health outcomes, such as
myocardial infarction, stroke, renal failure and
ultimately death [2]. Furthermore, even slightly
elevated blood pressure levels lead to increased
risk of cardiovascular diseases, hence, it is one
of the leading causes of the global burden of
diseases [3], an estimated 57% and 24% of
stroke and coronary artery disease-related
deaths, respectively are due to hypertension [4].
As the global number of hypertensives was
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countries [8]. Because of its asymptomatic
nature, many people with the disease remain
undiagnosed and untreated thus resulting in
increased premature and sudden deaths due to
direct or indirect complications [9]. The
prevalence of hypertension in European
countries ranges between 28% and 44%, and the
disease is highly correlated with stroke mortality
and more modestly with cardiovascular disease
[10]. Hypertension has increased from 594 in
1975 to 1.13 billion in 2015 [11].
Hypertension and other cardiovascular
diseases rank among the leading causes of
disability and deaths from non-communicable
diseases in Africa [12]. In 2008 cardiovascular
diseases caused 30% of all global deaths, of
which over 80% were recorded from developing
countries and in sub-Saharan countries, the
prevalence of hypertension varies from 5% to
50% [13]. Several studies indicate that
hypertension in sub-Saharan Africa is a
widespread problem, and in some communities,
it has been reported to be as high as 38 % [14].
Currently, hypertension prevalence rates in some
sub-Saharan African countries are among the
highest in the world [15]. The relatively higher
prevalence of hypertension in Africa has been
linked to population growth and ageing, rising
urbanization, mass migration from rural to urban
areas, and increased uptake of western lifestyles
including tobacco and alcohol consumption [13].
It has been suggested that the prevalence of
cardiovascular disease and hypertension is
increasing rapidly in Sub-Saharan Africa and the
current prevalence in many developing
countries, particularly in urban societies, is said
to be already as high as those seen in developed
countries [16].
In South Asia and sub-Saharan Africa, the
World Health Organization estimates that the
prevalence of hypertension is highest in the
African region with about 46% of adults aged 25
years and older being hypertensive [17].
Hypertension is the leading preventable risk
factor for premature death and disability
worldwide [18]. Treatment and control of

hypertension are critically important for the
prevention of consequent cardiovascular and
kidney
disease
[18].
Understanding
hypertension prevalence and control among
world regions is important for developing global
strategies to better prevent and control
hypertension through collaborative national and
international efforts [18].
In Zambia, non-communicable diseases
account for up to a quarter of all deaths, with
about half of these due to cardiovascular
diseases [19]. Hypertension has been recognized
as a leading cause of morbidity and mortality in
Zambia for a long time [20]. However, the
proportion of people aware of having raised
blood pressure remains low. In Zambia, studies
of hypertension prevalence and risk factors have
been sparse until more recently [21]. Oelke et al,
2015 found a prevalence of 32.8% hypertension
in Zambian adults living in Mongu, the urban
provincial capital of Western Province [22].
Slightly lower prevalence rates have been
reported in rural Zambia. Mulenga et al 2013,
reported a hypertension prevalence of 25.8% in
Kaoma and 30.3% in Kasama, two rural districts
in Zambia [23]. Similarly, Yan et al, 2015
reported an age-standardized hypertension
prevalence rate of 28% in adult Zambians (>25
years) presenting to rural primary health clinics.
The trends for population ageing and increased
sedentary lifestyle, hypertension is expected to
increase more [6]. This is highly undiagnosed as
78% of the subjects in Benin were unaware of
their high blood pressure [6]. There are many
behavioural risk factors for the development of
hypertension these include Poor stress
management [1]. These risk factors are highly
influenced by people’s working and living
conditions [1]. Hypertension is a serious
warning that significant lifestyle changes are
required [1]. The condition can be a silent killer
and everybody needs to know their blood
pressure reading [1].
The correctional facility environment
contributes to stress, which in turn leads to a
variety of physical and psychological reactions
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such as depression, hopelessness, anxiety,
nervousness, and hypertension, all factors
associated
with
the
pathogenesis
of
cardiovascular
diseases
[24].
Many
unfavourable health outcomes, such as obesity
and hypertension, result in part from poor health
behaviour such as tobacco use and poor diet and
these have been identified as the leading causes
of death in the United States and research
increasingly suggests that time behind bars
exacerbates physical and mental health problems
[25]. Obesity and overweight prevalence is
socially patterned, with more prevalence among
women, racial or ethnic minorities, and those
with reduced socioeconomic status, there are
contextual factors also affecting obesity risk,
however, an omitted factor has been
incarceration,
particularly
since
it
disproportionately affects minorities [26].
Incarceration may be an important influence on
weight gain and have differential effects by race
or ethnicity, education and imprisonment these
are described as major primary stressors,
involving major behavioural changes in a short
period. Incarceration decreases social support
and hampers social reintegration. Marriages fail
and employment opportunities become hard to
find for those with a criminal record. Stigma
from a prison record can have social and
psychological risks, as well as synergistic effects
with cumulative disadvantage and secondary
stressors.
Uncontrolled hypertension because of low
health literacy may be a major problem in
correctional institutions. Patients' knowledge
about hypertension, may be a useful outcome
measure, since self-management of the condition
may be a vital part of treatment [27], Increased
high blood pressure (HBP) knowledge has been
associated with greater medication adherence,
and better high blood pressure (HBP) control
[28]. Most of the studies that have been done
have shown that there is a high prevalence of
hypertension among the incarcerated population.
A study by Timnou et al, 2019 which was
looking at the prevalence of hypertension and

associated risk factors among a group of inmates
in Yaoundé central prison, found a high
prevalence of hypertension at 39.6% [29].
Another study by Gambhir et al, 2018 in Nepal
at Jhumka regional prison in the eastern region
of that country, found that half 50.7% had
prehypertension and 13.1% and 9.0% of them
had grade 1 and 2 hypertension respectively
[30]. The main objective of this study was to
assess the incidence and prevalence of
hypertension among inmates in three
correctional facilities namely, Lusaka Central,
Lusaka Female and Mwembeshi Maximum in
Lusaka province of Zambia. The specific
objectives of this study were: to assess the
incidence and prevalence of hypertension among
inmates in correctional facilities, to establish the
correlation of incarceration and prevalence of
hypertension, to explore the underlying risk
factors of the prevalence of hypertension among
inmates, to ascertain the knowledge, attitudes,
and perceptions of hypertension among inmates,
hence find the way forward. The findings of this
study are expected to contribute to primary
prevention and intervention strategies in the
treatment of hypertension in Zambia.

Material and Methods
Ethical Statement
This study was approved by the ministry of
home affairs and correctional services
management in Zambia, and written informed
consent from each of the participants was
obtained.

Study Design and Setting
A correctional facilities-based descriptive
cross-sectional study from 1st August 2020 to
30th May 2021 was carried out to investigate the
incidences and prevalence of hypertension
among the inmates of Zambia’s Lusaka based on
three correctional facilities, namely Lusaka
Central, Lusaka Female, and Mwembeshi
Maximum. This comprises two male prisons
(Lusaka Central Correctional Facility and
Mwembeshi Maximum Correctional Facility)
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and one female prison (Lusaka Female
Correctional
Facility).
Lusaka
Central
Correctional Facility is located about four
kilometres from the central business district of
Lusaka City, built-in 1949 with a holding
capacity of 200 inmates and currently holds
1017 inmates. This prison holds all types of
inmate’s capital remands prohibited immigrants
and convicted. Lusaka Female has a holding
capacity of 100 inmates but currently holds 88
female inmates, it is located next to Lusaka
central correctional facility, and this is the only
female facility in Lusaka province holding a
mixture of convicted, remands and prohibited
immigrant inmates. Mwembeshi Maximum
correctional facility was built in 2011 with a
holding capacity of 600 and currently has 726
inmates, and it’s a model prison, housing only
long-term convicted inmates. This study
included all inmates lodged at the time of the
study. Correctional facilities are a good target for
data collection because most participants are
found in one place, making it more convenient
and less costly. The research was carried out
using data from the three correctional facilities,
which comprised a clinic in each correctional
facility.

maximum sample size with a Precision level
95% confidence interval and 5% level of
significance [31]. Therefore, the calculated
sample size was 328.
The collection of data was through
questionnaires and structured interviews,
physical
examination,
and
controlled
observation. Data collection was done at the
facilities clinic by members of the research team,
which also included the correctional Facilities,
clinical staff. After giving informed consent,
each inmate was interviewed face to face using
standardized
schedules.
Regardless
of
symptoms, the blood pressure was checked and
read by the clinicians and recorded. Records of
responses were entered in the questionnaires and
later in the computers. Full clinical examination
was done such as vital signs (temperature, blood
pressure, pulse rate, weight, and height), and
self-reported health behaviour such as alcohol
use, smoking, physical activity, and diet was
done. Participants had the right to withdraw from
participation without penalty, and they had the
right to access individual research findings daily
and upon study completion. In addition to
routine screening, all inmates attending prison
clinics during the study period were also
screened for hypertension and were recorded as
part of study participants upon consenting.
Blood pressure abnormality was recorded in a
standardized register. To address the objectives
of this study, soliciting patients’ information
from three different sources was required. This
research obtained information through A faceto-face interview with each participant by using
a structured questionnaire to obtain demographic
and social information. General screening and
examination on participants to determine; the
state of their blood pressure reading about
hypertension, height, and weight.
The interviews were conducted on each
participant regardless of their past state of health
with a maximum duration of 5–10 minutes.
Socio-demographic variables: sex, age,
employment status, marital status, educational
level, duration of incarceration, type of inmate,

Variables and Measurement
The participants in this study were randomly
selected by allowing them to voluntarily come to
the facility clinic and decide whether to
participate in the study or not through
consenting. To adhere to ethical protocol, the
inclusion and exclusion criteria were observed
during the participant recruitment process. We
included all corporative, non-violent inmates
aged 18 years and above, new and old inmates,
including those with a clinical diagnosis of
hypertension. Inmates below the age of 18 years,
non-corporative, and those who did not provide
full and valid consent were excluded. The
sample size was determined by using Yamane’s
formula by assuming that 50% of the inmates
will participate in the survey of the prevalence of
hypertension in incarcerated to obtain a
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number of visits per month and reason for
detention were collected. The questionnaire was
ready and entered by the research team. Relevant
general history such as the personal and family
medical history of hypertension and information
on hypertension knowledge levels was also
collected.
Physical examinations were done using
controlled measurements such as blood pressure
machine, standiometer and weight scale and
participant’s blood pressure, body weight, and

height, were obtained. Body weight was
measured in kilograms using equinox personal
weighing scale model EQ-BR-9201 made in
India and height was measured in meters in
standing position using a Telescopic Seca height
Measuring Rod made in china. The blood
pressure was measured using a citizen digital
blood pressure measuring machine made by
citizen systems of Japan. The participants
sampling process is summarized in Figure 1
below

Figure 1. Participants Sampling Flow Chart

Age group ranges were grouped as follows 18
to 19, 20 to 29, 30 to 39, 40 to 49 years range, 50
to 59, and those with more than 60 years and
above. Body mass index was also calculated
using weight in kilograms divided by height in
meters squared. Diagnostic criteria for body
mass index were as follows, body mass index <
18.5 (underweight), body mass index of 18.5 −
24.9 (normal), body mass index BMI 25 − 29.9
(overweight), and body mass index ≥30 kg/m²
(obese).

Diagnostic Criteria Variables Defined
Blood pressure was measured twice with
intervals of five (5) minutes and repeated on two
or more occasions to diagnose one as being
hypertensive. All those with average blood
pressure readings of systolic of 140 mmHg and
above and diastolic of 90 mmHg and above were
termed hypertensive and referred for further
appropriate clinical management.
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Marital status was defined as single for those
who were not married, married for those who left
their spouses home when they came to prison,
divorced those who had divorced their spouses,
and widowed those whose spouses had died.
Educational level was defined as primary level,
meaning from no formal education up to grade
seven, secondary level meaning from grade eight
to grade twelve, tertiary level meaning any
college education after secondary school.
Employment status was defined as employed,
meaning came out of employment before
detention, and unemployed meant had no formal
employment before detention.
Duration of incarceration was defined as short
duration of incarceration as < 5 years, the
average duration of incarceration as 5 − 9 years,
and long duration of incarceration as ≥ 10 years.
Reasons for detention was defined as minor
crimes or misdemeanour (prohibited immigrant,
assault, forgery, unlawful wounding, theft by
servant, possession of government trophy) and
major crimes or felonies (child assault, child
battering, murder, human trafficking, abduction,
aggravated robbery, and rape case) as per laws
of Zambia. Type of inmate was defined as
convicted (serving a sentence), remand (not
convicted), prohibited immigrant (foreigners
who enter the country illegally). The number of
visits per month was defined as inexistent or no
visit (0), Low number of visits (1 to 2), frequent
number of visits (3 to 9), and very frequent (10
or more) in a month.
Smoking habits were defined as, smokers if
one smokes cigarettes nearly every day or every
day were considered smokers, non-smoker those
who didn’t smoke. Alcohol consumption was
defined as taking alcohol if one used to drink
alcohol before incarceration, no alcohol if you
never used to drink before incarceration, taking
into cognizant that the Zambian laws do not
permit the inmates to take and drink alcohol in
correctional facilities. Hypertension knowledge
was defined according to the ability to answer
correctly the twelve knowledge questions.
Inadequate knowledge if answered less than 6

correctly, adequate knowledge if answered 6 to
9 of questions correctly, good knowledge if
answered more than 9 correctly.
Sporting activities were defined as the ability
of the service to provide sporting activities to
inmates while in detention or any provisions for
exercises such as sports, walking around, and
whether. Eating habits were defined in terms of
food provision to inmates or who provided them
with food. In this area, correctional services
seem to provide food to every inmate.

Statistical Analysis
Data were analyzed using the STATA version
15.0 software package. The first stage in the
analysis focused on describing eligibility and the
study population. Subsequently, the outcome of
screening (physical examination, face-to-face
interviews) was described. Descriptive statistics
were used to summarize the demographic and
social characteristics of participants. Chi-square
tests were used to analyze the association of all
variables with hypertension, and for frequencies,
less than 5, fisher’s exact test was used. Logistic
regression was used to examine risk factors for
hypertension. We calculated the odds for each
parameter studied in inmates. A probability
value <0.05 was be used to characterize
statistically significant results. Using significant
parameters, a multivariate analysis by logistic
regression was made.
The core analysis focused on weighing the
relationship of hypertension with incarceration
in these prison populations. Participants were
classified in different blood pressure categories
(hypertensive and non-hypertensive) based on
the World Health Organization (WHO) cut-off
criteria. Thus, a participant was classified as
being hypertensive if their average systolic
blood pressure (SBP) was more or equal to 140
mm Hg, and/or their average diastolic blood
pressure (DBP) was more or equal to 90 mm Hg,
or if they reported of being on regular
antihypertensive therapy but with uncontrolled
readings. The prevalence of hypertension was
calculated as the percentage of participants
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classified as being hypertensive. Body Mass
Index (BMI) was computed by dividing the
weight in kilograms by the height in meters
squared and used to develop the categories of
underweight (less or equal to 18.5), normal
weight (18.5–24.9), overweight (25.0–29.9), and
obese (30 or higher). In all cases, results from
old and new cases were treated the same in terms
of the hypertension case definition.
To establish the correlation of incarceration
and prevalence of hypertension, bivariate
analysis was used on incarceration variables
(duration of incarceration, reasons for detention,
type of inmate, and several visits). To explore
the underlying risk factors of hypertension,
multivariable logistic regression was used. We
calculated the odds for each parameter studied in
inmates having hypertension compared with
those who do not have hypertension. To
ascertain hypertension knowledge among
participants, face-to-face interviews we
conducted using a questionnaire that had 12
knowledge questions answered by participants.

participants at 249 (80.1%), short duration of
incarceration had 231 (74%) inmates, adequate
knowledge was the next with 210 (67.5%)
inmates, none alcohol consumers were 209
(67.2%), the convicted participants were 207
(66.6%), the married were 178 (57.2%), the
normal weight category was 194 (62.4%),
secondary education level had 173 (55.6%)
participants, the unemployed had (192 (61.7%)
participants, those who had no visitors were 157
(50.5%) (Table 1).
Among the participants, 54 (17.4%) inmates
were found to be hypertensive (Table 1).
Hypertension was more prevalent in male
participants 48 (21.1%) than in female
participants 6 (7.2%) (Table 5). The median
systolic blood pressure for the hypertensive was
157.8 mmHg, and the median systolic for nonhypertensive was 116 mmHg (table 3). The
median diastolic blood pressure for the
hypertensive was 102.3 mmHg, and the median
diastolic for non-hypertensive was 75 mmHg
(table3). In general, the median systolic blood
pressure in males was 121.5 mmHg, and in
females, it was 118 mmHg, median diastolic
blood pressure in males was 76.8 mmHg and
was 78 mmHg in females. The median body
mass index in hypertensive was 22.9 and in nonhypertensive was 23.1 (Table 4). Blood pressure
was seen to increase with the increase in age pvalue 0.0001. The highest blood pressure was
found in those aged ≥60 at 43.2% (table 5).
Many variables: Sex p = 0.0040, age p = 0.0001,
marital status p = 0.0001, duration of
incarceration p= 0.0001, reasons for detention p
= 0.0001, type of inmate p= 0.0150, alcohol
consumption p = 0.0320 and sports activities p =
0.0190 were associated with hypertension in
bivariate analysis.

Results
A total of 311 prisoners were included in this
study, of which 228 (73.3%) were males and 83
(26.7%) were females (Table 1). The median age
of all the participants was 37 years. In males, the
median age was 39.5 years, and in females, the
median age was 30 years (Table 2). The 20 to 29
age group were the most frequent participating
age group with a total of 90 (28.9%) participants
for both sexes, followed by 30 to 39 age group
with 78 (25.1%) participants (Table 1). Some of
the prominent demographic and social
characteristics according to categories about the
number of participants in each category was that;
non-smokers had the highest number of
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Table 1. Demographic and Social Characteristics of the Participants

Characteristic
Number
Blood pressure status
Not Hypertensive
257
Hypertensive
54
Sex
Male
228
Female
83
Age Group
19 years and below
10
20 to 29 years
90
30 to 39 years
78
40 to 49 years
61
50 to 59 years
35
60 years and above
37
Education level
Primary
106
Secondary
173
Tertiary
32
Marital Status
Single
106
Married
178
Divorced
17
Widowed
10
Employment Status
Employed
119
Unemployed
192
Duration of incarceration
Short
231
Average
59
Long
21
Reason for Detention
Minor crimes
127
Major crimes
184
Family history of hypertension
No History
170
History
141
Type of inmate
Convicted
207
Remand
82
Prohibited Immigrant
22
Number of visits
Inexistent
157
Low
94

Percent

95% Conf. Interval

Characteristic

82.6
17.4

78.0
13.5

86.5
22.0

73.3
26.7

68.1
22.0

78.0
31.9

3.2
28.9
25.1
19.6
11.3
11.9

1.7
24.1
20.6
15.6
8.2
8.7

5.9
34.3
30.2
24.4
15.3
16.0

34.1
55.6
10.3

29.0
50.0
7.4

39.6
61.1
14.2

34.1
57.2
5.5
3.2

29.0
51.6
3.4
1.7

39.6
62.7
8.6
5.9

38.3
61.7

33.0
56.2

43.8
67.0

74.3
19.0
6.8

69.1
15.0
4.4

78.9
23.7
10.2

40.8
59.2

35.5
53.6

46.4
64.5

54.7
45.3

49.1
39.9

60.1
50.9

66.6
26.4
7.1

61.1
21.7
4.7

71.6
31.6
10.5

50.5
30.2

44.9
25.4

56.0
35.6
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Frequent
50
Very Frequent
10
Smoking habits
Non-Smoker
249
Smoker
62
Alcohol Consumption
Non-Consumer
209
Consumer
102
Hypertension Knowledge
Inadequate
30
Adequate
210
Very Adequate
71
Sports activity
Sports activity
168
No Activity
143
BMI Group
BMI < 18.5
22
BMI 18.5 to 24.9
194
BMI 25 to 29.9
71
BMI 30 and above
24

16.1
3.2

12.4
1.7

20.6
5.9

80.1
19.9

75.2
15.8

84.2
24.8

67.2
32.8

61.8
27.8

72.2
38.2

9.6
67.5
22.8

6.8
62.1
18.5

13.5
72.5
27.9

54.0
46.0

48.4
40.5

59.5
51.6

7.1
62.4
22.8
7.7

4.7
56.8
18.5
5.2

10.5
67.6
27.9
11.3

Table 2. Median and Mean Age of the Participants in Years

Age of Respondent Number
Blood Pressure Status
Not Hypertensive
257
Hypertensive
54
Sex
Male
228
Female
83
Overall
311

Median Mean

1st Quartile

3rd Quartile

33
51

36.3
53.1

26
44

43
63

39.5
30
37

41.9
31.8
39.2

29
25
27

53
38
48

Table 3. Median and Mean Systolic and Diastolic Blood Pressure(mmHg) of the Participants

Blood Pressure
Systolic BP
Number
Blood Pressure Status
Not Hypertensive 257
Hypertensive
54
Sex
Male
228
Female
83
Diastolic BP
Number
Blood Pressure Status
Not Hypertensive 257
Hypertensive
54
Sex

Median
systolic

Mean
systolic

1st Quartile

3rd Quartile

116.0
157.8

117.5
161.9

109
148

124.5
173.5

121.5
118.0
diastolic

126.9
120.6
diastolic

109.8
112
1st Quartile

140.5
128
3rd Quartile

75.0
102.3

75.1
103.1

68.0
95.5

82.5
105.5
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Male
Female

228
83

76.8
78.0

79.9
80.1

68.5
73

89.8
87

Table 4. Median and Mean BMI of the Participants

Body Mass Index Number
Blood Pressure Status
Not Hypertensive 257
Hypertensive
54
Sex
Male
228
Female
83

Median Mean

1st Quartile

3rd Quartile

23.1
22.9

23.6
23.9

20.7
21.3

25.7
25.1

22.1
26.4

22.4
27.3

20.3
23.7

24.4
30.0

Many incarceration variables were found to
be correlated with hypertension in bivariate
analysis (table 5). Duration of incarceration p =

0.0001, reasons for detention p =0.0001, and
type of inmate p = 0.0150, were found to be
correlated with hypertension prevalence.

Table 5. Bivariate Analysis

Hypertension
Sex
Male
Female
Age Group
19 years and below
20 to 29 years
30 to 39 years
40 to 49 years
50 to 59 years
60 years and above
Education level
Primary
Secondary
Tertiary
Marital Status
Single
Married
Divorced
Widowed
Employment Status
Employed
Unemployed
Duration of incarcerations
Short
Average
Long

Not Hypertensive
Number
Percent

Hypertensive
Number Percent

180
77

79.0
92.8

48
6

21.1
7.2

10
89
70
45
22
21

100.0
98.9
89.7
73.8
62.9
56.8

0
1
8
16
13
16

0.0
1.1
10.3
26.2
37.1
43.2

84
143
30

79.3
82.7
93.8

22
30
2

20.8
17.3
6.3

102
138
12
5

96.2
77.5
70.6
50.0

4
40
5
5

3.8
22.5
29.4
50.0

99
158

83.2
82.3

20
34

16.8
17.7

203
40
14

87.9
67.8
66.7

28
19
7

12.1
32.2
33.3
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P-value

0.0040

0.0001

0.1590

0.0001

0.8380

0.0001

Reason for Detention
Minor crimes
120
Major crimes
137
Family history of hypertension
No History
141
History
116
Type of inmate
Convicted
162
Remand
75
Prohibited Immigrant
20
Number of visits
Inexistent
122
Low
81
Frequent
45
Very Frequent
9
Smoking habits
Non-Smoker
203
Smoker
54
Alcohol Consumption
Non-Consumer
166
Consumer
91
Hypertension Knowledge
Inadequate
28
Adequate
173
Very Adequate
56
Sports activity
Sports activity
131
No Activity
126
BMI Group
BMI < 18.5
21
BMI 18.5 to 24.9
158
BMI 25 to 29.9
58
BMI 30 and above
20

94.5
74.5

7
47

5.5
25.5

0.0001

82.9
82.3

29
25

17.1
17.7

0.8760

78.3
91.5
90.9

45
7
2

21.7
8.5
9.1

77.7
86.2
90.0
90.0

35
13
5
1

22.3
13.8
10.0
10.0

81.5
87.1

46
8

18.5
12.9

0.3000

79.4
89.2

43
11

20.6
10.8

0.0320

93.3
82.4
78.9

2
37
15

6.7
17.6
21.1

78.0
88.1

37
17

22.0
11.9

95.5
81.4
81.7
83.3

1
36
13
4

4.6
18.6
18.3
16.7

Risk factors associated with hypertension in
the multivariable logistic regression analysis
were old age, being male, unemployment,
detention due to major crimes, family history of
hypertension, smoking, and higher body mass
index. In multivariable logistic regression
analysis, old age p= 0.0001, major crimes p=
0.0370, body mass index p = 0.0050 were found
to be the major risk factors for hypertension
(Table 6).

0.0150

0.1350

0.2060

0.0190

0.4450

Most of the participants, 210 (67.5%), had
adequate knowledge about hypertension,
inadequate knowledge 30 (9.6%), very adequate
knowledge 71 (22.8) (Table 1). Of those with
adequate knowledge, 37 (17.6%) were
hypertensive, and 173 (82.4%) were not
hypertensive, in the inadequate knowledge, 2
(6.7%) were hypertensive, and 28 (93.3%) were
none hypertensive, in the very adequate
knowledge 15 (21.1%) and 56 (78.9%) were
non-hypertensive.
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Table 6. Multivariable Logistic Regression Analysis

Variable
OR
Hypertension
Age of Participant
1.0755
Sex
Male
Ref.
Female
0.2730
Education level
Primary
Ref.
Secondary
0.8391
Tertiary
0.1015
Employment Status
Employed
Ref.
Unemployed
1.1291
Duration of incarceration
Short
Ref.
Average
0.9942
Long
0.6077
Reason for Detention
Minor crimes
Ref.
Major crimes
3.3675
Family history of hypertension
No History
Ref.
History
1.3137
Type of inmate
Convicted
Ref.
Remand
0.5514
Number of visits
Inexistent
Ref.
Low
0.7900
Frequent
0.7121
Very Frequent
0.3689
Smoking habits
Non-Smoker
Ref.
Smoker
1.0593
Alcohol Consumption
Non-Consumer
Ref.
Consumer
0.9180
Sports activity
Sports activity
Ref.
No Activity
0.5297
BMI of Participant
1.1698
Constant
0.0002

Adjusted Estimates
95% Conf. interval

P-value

1.0452

1.1067

-

-

0.0646

1.1534

-

-

0.3782
0.0133

1.8617
0.7726

0.5113

2.4933

0.3978
0.1763

2.4851
2.0951

1.0787

10.5121

0.6208

2.7798

0.1951

1.5585

0.3351
0.2056
0.0207

1.8624
2.4661
6.5885

0.3635

3.0870

0.3805

2.2148

0.2389
1.0476
0.0000

1.1742
1.3062
0.0052
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problem, and in some communities, it was
reported to be as high as 38 % and in Zambia
[22] found hypertension prevalence at 32.8% in
the general population of Mongu district of
western province, reported hypertension
prevalence in the general population of Kaoma
and Kasama to be at 25.8% and 30.3%
respectively [23]. On the contrary, Yaoundé
prison prevalence of hypertension at 39.6% this
study prevalence was much lower [29]. This
study found that hypertension was more
prevalent in male inmates at 21.1% than in
female inmates 7.2% just like in other studies
done in Zambia and other countries which has
noted that the prevalence of hypertension to be
more in men than females. The median systolic
blood pressure for the hypertensive was 157.8
mmHg which was way above the definitive ≥140
mmHg hypertension cut-off point and the
median diastolic blood pressure for the
hypertensives was 102.3 mmHg way above the
definitive ≥90 mmHg cut off point for
hypertension. Blood pressure was seen to
increase with the increase in age p-value 0.0001
just like in the general population. The highest
blood pressure was found in those aged ≥60 at
43.2%.
In this study, all the incarceration variables
were found to be correlated with hypertension in
bivariate analysis. It was interesting to note that
in almost all the incarceration categories related
variables, duration of incarceration p = 0.0001,
reasons for detention p = 0.0001, and type of
inmate p= 0.0150 were found to be correlated
with hypertension prevalence among inmates.
The mechanism by which incarceration may lead
to hypertension has been noted in other studies
as not known though some studies assume it may
be due to the stress of being incarcerated. The
results of this study in the multivariate analysis
showed, like in other studies reviewed, that
recent or short duration of incarceration
increased hypertension among inmates. This
may be due to; the stress of coping up with the
new environment, loss of family ties, family
members losing hope. Increased hypertension

Discussion
This descriptive cross-sectional study was
carried out to assess the incidence and
prevalence of hypertension among inmates in
three correctional facilities in Lusaka, Zambia.
Currently, there is inadequate information in
southern Africa regarding the topic in question.
As such, most of the literature reviewed was
from studies conducted in America, the Middle
East, and the western central part of Africa and
other countries. As such, this study represents
the first published assessment of the prevalence
of hypertension in Zambia’s inmates’
population.
Though many studies have been done on the
prevalence of hypertension in the general
population. Very few past studies have explored
the prevalence of hypertension among the
incarcerated
population
in
Africa.
Hypertension’s incidences and prevalence
among inmates particularly is still poorly known
in southern Africa. Most of the studies done in
western and some central African countries
shows a high prevalence of hypertension in the
incarcerated population. However, there is a
scarcity of data in southern Africa and
particularly in Zambia for its prevalence.
Several caveats need to be noted regarding the
present study. Some of the caveats of this study
are that our study sample size was small
compared to most of the other studies reviewed
on a similar subject. The other limitation is that
the number of correctional facilities sampled
was few. This study was also of a short period
compared to other studies.
The prevalence of hypertension in the three
correctional facilities in Lusaka province was
17.4%, an indication of its dominance within the
incarcerated population. The findings of this
current study on the prevalence of hypertension
in correctional facilities in Zambia are not
consistent with the global burden which is at
30% to 45% range in adults, in Europe it is
estimated at 28% to 44%, in sub-Saharan Africa
[14] found that hypertension is a widespread
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due to the long duration of incarceration 33.3%
in the bivariate analysis may be a sign of lost
hope of coming out of these correctional
facilities. A possible explanation for the
association between incarceration and the
prevalence of hypertension includes a sedentary
lifestyle, unhealthy diet, and high levels of
stress. Incarceration may also be an independent
risk factor for hypertension.
Most of the inmates are in a serious
relationship when they leave for prison, which
may be the reason why marital status p = 0.0001
is an associated risk factor for hypertension [32].
This current study also found that, for every oneyear increase in age, the likelihood of being
hypertensive increased p-value=0.0001. This
was an indication that the older an individual
was, the higher the likelihood of being
hypertensive, just like in the general population.
The literature surrounding prisonization was
pointed out in the literature review that it is very
difficult for inmates to cope up and adapt to
incarceration environment hence the likely link
of the duration of incarceration, reasons for
detention, type of inmate, and major crimes as
risk factors for the incarcerated. The main risk
factors that were found to be associated with
hypertension were being male, older age above
40 years, primary education, divorced, widowed,
the unemployed, average and log duration of
incarceration, major crimes, history of
hypertension in the family, convicted, and
inexistent visitation.
In multivariable logistic regression analysis,
the major risk factors for hypertension were old
age p= 0.0001, major crimes p= 0.0370, body
mass index p = 0.0050.
The results of this study show that, for every
one-year increase in age, the likelihood of being
hypertensive increased by a factor of 1.0755,
adjusting for other variables in the model, with
95% CI (1.0452, 1.1067), p-value=0.0001. This
was an indication that the older an individual
was, the higher the likelihood of being
hypertensive like in the general population.

Prior studies have noted the relationship
between being male and the likelihood of being
hypertensive is always positive. This study
confirms this notion in that the odds of being
hypertensive for female inmates were 0.2730
times less compared to male inmates, adjusting
for other variables in the model, with 95% CI
(0.0646, 1.1534), p-value=0.0770. This means
that male inmates were more likely to be
hypertensive compared to females, just like it
has been known.
This also accords with the literature reviewed
and this study which found that the likelihood of
being hypertensive for inmates who had
secondary level of education was reduced by
0.8391 times compared to those who had a
primary level of education, adjusting for other
variables in the model, with 95% CI (0.3782,
1.8617), p-value=0.6660. The likelihood of
being hypertensive for inmates who had a
Tertiary level of education was reduced by
0.1015 times compared to those who had a
primary level of education. This means that
those inmates who had lower levels of education
were more likely to be hypertensive compared to
those who had higher levels of education. The
findings that the likelihood of being
hypertensive for inmates who had a tertiary level
of education is reduced compared to the primary
level of education shows the importance of
education which is greatly linked to
hypertension knowledge. The findings in the
unemployed category of participants were that
the odds of being hypertensive for Unemployed
inmates were 1.1291 times more compared to
employed inmates, adjusting for other variables
in the model, with 95% CI (0.5113, 2.4933), pvalue=0.7640. This means that employed
inmates were less likely to be hypertensive
compared to unemployed. This may be due to
the stress put on them coupled with looking after
their families without a steady income.
There are several possible explanations to
multivariable logistic findings that the likelihood
of being hypertensive for inmates who were
incarcerated on average duration was reduced by
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0.9942 times compared to those who had a short
duration of incarceration, adjusting for other
variables in the model, with 95% CI (0.3978,
2.4851), p-value=0.990. The likelihood of being
hypertensive for inmates who were incarcerated
for a long duration was reduced by 0.6077 times
compared to those who had a short duration of
incarceration. This means that those inmates
who had a short duration of incarceration were
more likely to be hypertensive compared to
those who had a longer duration of incarceration.
This may be due to trying to copy up with the
lived reality of being in detention.
The odds of being hypertensive for inmates
who were detained for major crimes were found
to be 3.3675 times more compared to inmates
who were detained for minor crimes, adjusting
for other variables in the model, with 95% CI
(1.0787, 10.5121), p-value=0.0370. This means
that inmates who were detained for minor crimes
were less likely to be hypertensive. The possible
explanation for this may be that most of these
inmates know that minor crimes attract less stiff
sentencing compared to major crimes.
Another important finding was that the odds
of being hypertensive for inmates who had a
family history of hypertension were 1.3137
times more compared to inmates who had no
family history of hypertension, adjusting for
other variables in the model, with 95% CI
(0.6208, 2.7798), p-value=0.4760. This means
that inmates who had no family history of
hypertension were less likely to be hypertensive,
just like in the general population where family
history of hypertension is a major risk factor for
hypertension.
It was also interesting to find that the
likelihood of being hypertensive for inmates
who were remand reduced by 0.5514 times
compared to those who were convicted inmates,
adjusting for other variables in the model, with
95% CI (0.1951, 1.5585), p-value=0.2610. The
likelihood of being hypertensive for inmates
who were prohibited immigrants was increased
by 4.2464 times compared to those who were
convicted inmates, and this may be because

being incarcerated in a foreign country puts
more stress on an individual.
The likelihood of being hypertensive for
inmates who had low visits reduced by 0.7900
times compared to those who had no visits,
adjusting for other variables in the model, with
95% CI (0.3351, 1.8624), p-value=0.5900. The
likelihood of being hypertensive for inmates
who had very frequent visits was reduced by
0.3689 times compared to those who had no
visits. This means that the higher the number of
visits an inmate had, the less likely they were to
be hypertensive, being visited, or having
relatives around you when in incarceration is
consoling.
The odds of being hypertensive for inmates
who had smoking habits were 1.0593 times more
compared to inmates who had no smoking
habits, adjusting for other variables in the model,
with 95% CI (0.3635, 3.0870), p-value=0.9160.
This means that inmates who were non-smokers
were less likely to be hypertensive, just like in
the general population, smoking is considered a
risk factor as has been documented by most
literature reviewed.
One unanticipated finding in multivariable
logistic regression was that the odds of being
hypertensive for inmates who consumed alcohol
were 0.9180 times less compared to inmates who
did not consume alcohol, adjusting for other
variables in the model, with 95% CI (0.3805,
2.2148), p-value=0.8490. This was unexpected
because in most cases and in general, alcohol is
a known risk factor for hypertension, this finding
may be due to that in Zambian correctional
facilities, alcohol is a prohibited article in short,
it’s not allowed as such a variable was about
before being incarcerated.
The other unexpected finding was the
likelihood of being hypertensive for inmates
who did not engage in sports activities was
0.5297 times less compared to inmates who
engaged in sports activities, adjusting for other
variables in the model, with 95% CI (0.2389,
1.1742), p-value=0.1180, which meant that
inmates who engaged in sports activities were
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more likely to be hypertensive. The likely
explanation for this was that sporting activities
in these facilities are not regularly held.
For every unit increase in BMI, the odds of
being hypertensive increased by a factor of
1.1698, adjusting for with other variables in the
model, with 95% CI (1.0476, 1.3062), pvalue=0.0050. This indicated that the higher an
individual’s BMI was, the higher the likelihood
of being hypertensive. This is just like in the
general population, which links overweight to
hypertension.
In previous studies such as by [33], it was
acknowledged that knowledge was an important
element of hypertension control. This may
explain why hypertension was not as high as in
other countries, because in this study, most of the
participants, 210 (67.5%), had adequate
knowledge about hypertension. Furthermore, in
this study, the prevalence of hypertension was
not as high as in other countries probably it was
because most of the inmates had adequate
knowledge levels about hypertension within the
inmate population. Prior studies have noted the
importance of knowledge in managing
hypertension, in this study, of the 67% who had
adequate knowledge, only 17.6% were
hypertensive, and 82.4% were not hypertensive,
signifying
significant
connection
and
importance of knowledge as an outcome
measure in hypertension.
The present findings seem to be consistent
with other research, such as [26], which found
high blood pressure knowledge as being
associated with better high blood pressure
control.

hypertension among inmates. The prevalence of
hypertension in these Lusaka province-based
correctional facilities was 17.4%. The associated
risk factors in these facilities were being male,
older age above 40 years, primary education,
divorced, widowed, the unemployed, average
and log duration of incarceration, major crimes,
history of hypertension in the family, convicted,
and inexistent visitation. Despite hypertension
not being as high as in other countries or in the
general population, there is a need to put in place
preventive measures in these facilities because
the prevalence rate of this scourge among
inmates is still high. Efforts should also be put in
place to improve the early detection of
hypertension, increase hypertension awareness
in these incarcerated communities, and improve
access to affordable healthcare for those with the
condition. These findings are very important,
such that now we know how prevalent high
blood pressure is, among inmates as such it has
given us the urgency to take corrective measures
for its likely surge if overlooked for a longer
period.

Conclusion
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Abstract
Nigeria looks forward to the emergence of another political dispensation. National elections are
soon to take place with resultant political changes in ministerial leadership positions across the
nation at federal, state, and local government levels’ including the ministry of health; however, in this
article, the concern was with the general health care in Nigeria and with a focus on the prevailing
situation of Cancer health care in Nigeria. Statistics showed that there is a rising global cancer
epidemic in Nigeria. The level of Cancer incidence and mortality counts in Nigeria as of 2012 and
still counting’ was severely high amongst women– 64709 (63%) and 40647(57%) compared to men
37370(36.6%) and 30924(43%), respectively. The emergence of a new political dispensation in 2023
ushers in a possibility and awakening of new hope in general health care. Therefore, this article
highlighted the observed challenges and proffered solutions for the purpose of informed decisions.
Based on staff and patient perspective interviews and discussion, the following major aspects,
including a critical review of health governing boards, administration, technology, specialty
expansion via partnership, quality assurance, health funding, were identified, addressed and solutions
proffered.
Keywords: Challenges, Epidemic, Informed Decisions, Ministry of Health, Cancer, Political
Dispensation, Proffered Solutions, Patient Satisfaction.

Introduction

maintain continuity of initial government policy
implementations or abandon them for personal
or political party initiated new ideas regardless
of the wholesome impact in terms of finance
and economic cost. The same applies to all
ministries; However, in this article, the concern
is with the general health care in Nigeria and
with a focus on the prevailing situation of
Cancer health care in Nigeria and possible
interventions by the new government. There is

Nigeria as a nation is looking forward to the
emergence of another political dispensation.
National elections are soon to take place with
resultant sporadical changes in both political
and ministerial leadership positions across the
nation at federal, state, and local government
levels. As observed in most past transitions, it is
the choice of the incoming government to either
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a rising global cancer epidemic in Africa [1],
but why is the epidemic constantly prevalent
with a high mortality rate and low survival rate
in developing nations like Nigeria, and what
can professionally be done to change the
present-day paradigm?
The emergence of a new politic dispensation
in 2023 ushers in a possibility and awakening
of a new hope in general health care and a focus
on the delivery of Cancer health care in Nigeria.
This article hopes to highlight the observed
challenges and proffer solutions to the expected
government.
Nigeria is a country in West Africa with a
coast on the Gulf of Guinea and the Atlantic
Ocean. Her geography runs from southern
coastal swamps to tropical forests, woodlands,
grasslands, and semi-desert in the north. There
are 36 states, and with approximate 184 million
inhabitants accounting for 47% of West
Africa’s populations and a population growth
rate at 2.5% and an average life expectancy of
54 years [2], Oil provides 90% of the country’s
exports and about 75% of the government’s
revenues. The fifth consecutive national
election held in 2015 marked the first time in
Nigeria’s history that it saw a peaceful transfer
of power between two political parties.
The current administration, led by President
Muhammadu Buhari, identifies fighting
corruption, increasing security, tackling
unemployment, diversifying the economy,
enhancing climate resilience, and boosting the
living standards of Nigerians as main policy
priorities [2]. However, health is not one of
them. The president and the majority of
political figures has had recourse on various
occasions to seek health treatment in the UK [3,
4].
Activities in the Nigerian health and social
work sector contributed only 0.65% of Nigerian
Gross Domestic Product (GDP) in 2013, up
from 0.61% in 2010 based on the rebased GDP
basis. It is estimated that consumption of
healthcare goods in Nigeria will grow by a
Compound Annual Growth Rate of 16.2%,

from USD9 billion in 2013 to USD111 in 2030
[5]. Nigeria has one of the largest stocks of
human resources for health (HRH) in Africa
but, like the other 57 HRH crisis countries, has
densities of Nurses, Midwives, Pharmacist,
Scientists, and Doctors that are still too low to
deliver essential health services (1.95 per
1,000) effectively. In recent years migration to
foreign countries has declined, and the primary
challenge for Nigeria is inadequate production
and inequitable distribution of health workers
[6]. The health workforce is concentrated in
urban tertiary health care services delivery in
the southern part of the country, particularly in
Lagos [7].
Nigeria has 13 cancer registries; however,
most of these cancer registries data are not
routinely collected and published due to lack of
adequate funding and electronic data
management. The absence of this information
on incidence, prevalence, pattern, and high-risk
factors, as seen in Nigeria and other developing
countries, have essentially hindered the
determination of the level of occurrence and
pattern of distribution of the different cancer
types, which will aid successful planning,
implementing, and evaluating the control of
cancer. [8-10], The National Human Resources
for Health forum steering committee is saddled
with the essential role of policy drive and
implementation of the nation’s health. It
comprises of members from the following stake
holder’s groups [11]. Federal Ministry of
Health; Education; Finance; Labour.
1. Federal Civil Service Commission.
2. Manpower Development Division/Office of
the Head of Civil Service of the Federation,
National Universities Commission (NUC).
3. Tertiary Hospital Service Commission.
4. National Primary Health Care Development
Authority.
5. Representatives from Registration Bodies.
6. Representatives from Professional Bodies.
7. Representatives of bilateral agencies.
8. Representatives
of Non-governmental
Organizations.
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9. Representatives of the private for-profit
sector.
Considering the words of a twenty-two-yearold cancer patient Saadatu Usman at the
National Hospital in Abuja, “I have a dream to
get up, to get out of this sickness, to be what
I’m destined to be. I am a graduate, but I can’t
work, she says. “I am running around,
searching for money, looking for help. Unless
more cash can be found for a new treatment,
she may have only months to live [12], and
even when she manages to get the money,
access to therapy may be another challenge.
Cancer is not a death sentence, but in Nigeria,
the prevalent statistics depict otherwise.
The cancer burden in Nigeria has become a
prevailing nightmare which is fast having a
disastrous impact on the health and financial
economy. It is a disease where malignant cells
grow out of control and invade, erode, and
destroy normal tissue. Malignant cells invade
neighbouring tissues, enter blood levels, and
metastasize to the different sites [13, 14, 15]. It
is a group of over a hundred different diseases
of which each disease has their own set of risk
factors [16]. It’s a generic term for a large group
of diseases that can affect any part of the body.
Other terms used are malignant tumours and
neoplasms. One defining feature of cancer is
the rapid creation of abnormal cells that grow
beyond their usual boundaries and which can
then invade adjoining parts of the body and
spread to other organs; the latter process is
referred to as metastasizing. Metastases are a
major cause of death from cancer [17].
WHO reported that about 24.6 million
people live with cancer worldwide, and 12.5%
of all deaths are attributable to cancer, and if
the trend continues, as estimated, about 16
million cases was diagnosed in 2020, of which
about 70% was in Africa following exposure
rate, poverty, and social and economic
determinants? There are majorly 2 types of
cancer cells: benign tumor cells and malignant
tumor cells. Benign means “not cancer”.

Benign tumor cells grow only locally and
cannot spread by the invasion of metastasis.
Malignant means “cancer”. Malignant cells
invade neighbouring tissues, enter blood
vessels, and metastasize to different sites of the
body. Cancer arises from the transformation of
normal cells into tumour cells in a multistage
process that generally progresses from a precancerous lesion to a malignant tumour. These
changes are the result of the interaction between
a person’s genetic factors and external agents
within the environment. Categories of external
agents include physical carcinogens, such as
ultraviolet and ionizing radiation; chemical
carcinogens, such as asbestos, components of
tobacco smoke, aflatoxin (a food contaminant),
and arsenic (a drinking water contaminant); and
biological carcinogens, such as infections from
certain viruses, bacteria, or parasites [17]. The
causes are broadly environmental factors and
genetic.
The environmental cause of cancer includes
Alcohol, Tobacco, Dietary factors, Hormones,
Radiation from occupational exposures, viruses,
parasites or bacteria, Some chemicals, customs,
habit and lifestyles, sunlight, pollution, and
drugs. Examples of Genetic causes include
heredity cases such as Retinoblastoma in
children and leukaemia in Mongols.
Aging is another fundamental factor for the
development of cancer. The incidence of cancer
rises dramatically with age, most likely due to a
build-up of markers for specific cancers that
increase with age. The overall risk
accumulation is combined with the tendency for
cellular repair mechanisms to be less effective
as a person grows older.
The risk of developing cancer increases with
age. It is associated with risk factors such as
gender, race, personal and family medical
history, including long term use of oral
contraceptive pills, early age at first sexual
intercourse, early age at first birth multiparity,
multiple unfaithful male sexual partners,
smoking, immune suppression, and alcohol
[18].
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Other risk factors are largely related to
lifestyle choices, while certain infections with
human papilloma viruses (HPV) enhance
exposure.
Certain vitamin deficiencies and hormonal
factors are also possible risk factors.
Occupational
exposures
and
some
environmental factors can also be related to
developing cancer.
The risk factors for cervical cancer,
commonly known by the public according to
[19], includes early initiation of sex, multiple
sex partners, multiple births, vaginal douching,
cigarette smoking, recurrent STDs, and excess
alcohol drinking.
Some chronic infections are risk factors for
cancer and have major relevance in low- and
middle-income countries. Approximately 15%
of cancers diagnosed in 2012 were attributed to
carcinogenic infections, including Helicobacter
pylori, Human papillomavirus (HPV), Hepatitis
B virus, Hepatitis C virus, and Epstein-Barr
virus. Hepatitis B and C virus and some types
of HPV increase the risk for liver and cervical
cancer, respectively. Infection with HIV
substantially increases the risk of cancers such
as cervical cancer [20]. In Diagnosis of Cancer,
usually, if one has symptoms of cancer or the
screening test results suggest cancer, it is
appropriate to find out the cause as it could be
cancer or other causes. The history of the
patient is required as well as a physical exam.
Other laboratory test scans and procedures are
usually planned.

CT Scan

Laboratory Test

PET Scan

A concentration of high or low levels of
certain substances in one’s body can be a
feature of cancer. Therefore, laboratory tests of
patients’ body specimens- blood, urine, faces,
or other body fluids can assist in accurate
diagnosis. Laboratory tests are an important
tool but cannot be entirely relied upon alone to
diagnose cancer. Imaging Procedures creates
pictures of areas inside your body that help the
physician see if there is a tumour via.

For this scan, you receive an injection of a
tracer. Then, a machine makes 3-D
Pictures that show where the tracer collects in
the body. These scans
show how
Organs and tissues are working.

An x-ray machine linked to a computer takes
a series of detailed pictures of your organs. You
may receive a dye or other contrast material to
highlight areas inside the body. Contrast
material helps make these pictures easier to
read.
Nuclear Scan
For this scan, you receive an injection of a
small amount of radioactive material, which is
sometimes called a tracer. It flows through your
bloodstream and collects in certain bones or
organs. A machine called a scanner detects and
measures radioactivity.
The scanner creates pictures of bones or
organs on a computer screen or on film. Your
body gets rid of the radioactive substance
quickly. This type of scan may also be called a
radionuclide scan.
Ultrasound
An ultrasound device sends out sound waves
that people cannot hear. The waves bounce off
tissues inside your body like an echo. A
computer uses these echoes to create a picture
of areas inside your body. This picture is called
a sonogram.
MRI
A strong magnet linked to a computer is used
to make detailed pictures of areas in your body.
Your doctor can view these pictures on a
monitor and print them on film.

X-rays
X-rays use low doses of radiation to create
pictures of the inside of your body.
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cancer, and Thyroid cancer. Others include
Skin cancer, Leukaemia (Bloodstream), and
Lymphomas (Lymph node), etc. Cancer is
diagnosed via the following ways.
1. Screening.
2. Self-examinations.
3. Biopsy.
4. X-rays, CT scans, MRI scans, PET scans,
and ultrasound scans.
5. Molecular diagnostic test.
The treatment of cancer includes:
1. Cancer Surgery.
2. Radiotherapy.
3. Chemotherapy.
4. Immunotherapy.
5. Hormone therapy.
6. Gene therapy.
7. Cancer-specific immune system cells to
treat cancer.

Biopsy
In most cases, Doctors need to do a biopsy to
make a diagnosis of cancer. A biopsy is a
procedure in which the doctor removes a
sample of tissue. A pathologist then looks at the
tissue under a microscope to see if it is cancer.
The sample may be removed in several ways:
With a needle: The Doctor uses a needle to
withdraw tissue or fluid. With an endoscope:
The Doctor looks at areas inside the body using
a thin, lighted tube called an endoscope. The
scope is inserted through a natural opening,
such as the mouth. Then, the doctor uses a
special tool to remove tissue or cells through
the tube.
Surgery
Surgery may be excisional or incisional. In
an excisional biopsy, the surgeon removes the
entire tumor. Often some of the normal tissue
around the tumor also is removed. In an
incisional biopsy, the surgeon removes just part
of the tumor (National cancer institute, 2012).

Materials and Methods
A retrospective descriptive study on critical
related analysis of the burden of cancer and its
distribution pattern in Nigeria was performed
using data used from the report by [21] and two
international studies [22, 23].
Further Patient perspective was obtained on
the subject matter via oral interview and
discussion with a few senior oncology staff and
educated patients of a private hospital in Lagos,
Nigeria.
The incidence of cancer cases in the world
was estimated at around 12,667,500, while in
West Africa, there are about 184,100 new cases
per annum. South-Central Asia accounted for
the highest number of new cases in 2008 at
1,423,100 [24].
According to the American cancer society in
2013 [25], Prostate Cancer accounted for the
highest number of new cases (28%) while
Pancreatic cancer accounted for the lowest new
cases (3%) in the Male category. Similarly,
amongst the female, Breast Cancer accounted
for the highest number of new cases (29%),
while ovarian cancer accounted for the lowest
new cases (3%). Infection and Diet accounted

Factors Contributing to Global Causes of
Cancer
The global causes of cancer include
Hormones at the rate of 18-20%, smoking and
alcohol use which accounts for 30% of cancer,
while chronic infections and unbalanced diets
accounted for 18-20% and 30-35% of cancer,
respectively. Others include occupation and
pollution.
The sign and symptoms include Early cancer
with no symptoms, change in bowel habits or
bladder functions, Sores that do not heal,
unusual bleeding or discharge, Lumps or
thickening of the breast or other parts of the
body, Indigestion or difficulty swallowing,
recent change in wart or mole and Persistent
coughing or hoarseness.
Types of Cancer with brief description of
localization; some common carcinoma includeLung cancer, Breast cancer, Cervical cancer,
Colon and rectal cancer, Endometrial cancer,
Pancreatic cancer, kidney cancer, Prostate
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for the major causes of cancer in developing
countries compared to the developed countries.
Off the Staggering statistics in West Africa,
the burden of cancer in Nigeria has remained
prevalent compared to other parts of West
Africa. The earliest study from Nigeria was
from the Ibadan Cancer Registry-196069(ICR); Edington & MacLean reported higher
rates of cancer in females with age-standardized
rates (ASR) of 105.1 and 78 per 100,000
females and males, respectively [26].
In 1998, 74.5 per 100,000 females and 63.9
for males was recorded from the same centre.
In Zaria, 1976-78 data reported 1575 cases with
52% of cases in males and 48% in females; the
latter study, however, showed more cancers in
females than males. [27, 28]. The complete
burden of cancer in Nigeria is unknown, and
this is mainly due to lack of statistics or underreporting; however, this is not peculiar to
Nigeria but most parts of Africa. Prior to 2009,
in a study of cancer registry literature update
from all over the world, only 1% of the
literature emanated from Africa compared to
34% and 42% from Europe and Asia,
respectively [28], Although there are 13 cancer
registries located in various tertiary hospitals in
various parts of Nigeria, however, most of the
Registries are poorly funded as they all produce
hospital-based data except probably the Ibadan
and Zaira Cancer Registry. The registries
include:
1. The Ibadan Cancer Registry, University
College Hospital, Ibadan.
2. Cancer
Registry,
Lagos
University
Teaching Hospital, Lagos.
3. Cancer Registry, Jos University Teaching
Hospital, Jos.
4. Cancer Registry, Ahmadu Bello University
Teaching Hospital, Zaria.
5. Ife/Ijesha Cancer Registry, Obafemi
Awolowo Teaching Hospital Complex, IleIfe.
6. Cancer Registry, University of Nigeria
Teaching Hospital, Enugu.

7. The Cancer Registry, University of Ilorin
Teaching Hospital, Ilorin.
8. Cancer Registry, University of Maiduguri
Teaching Hospital, Maiduguri.
9. Cancer Registry, University of Benin
Teaching Hospital, Benin City.
10. Cancer Registry, Aminu Kano University
Teaching Hospital, Kano.
11. Cancer
Registry,
Nnamdi Azikwe
University Teaching Hospital, Nnewi.
12. Cancer Registry, University of Calabar
Teaching Hospital, Calabar.
13. Cancer Registry, Usman Danfodio
University Teaching Hospital, Sokoto.

Cancer Scenario in Nigeria
In 2002, WHO estimation of cancer
incidence from all sites in 2002 for Nigeria was
90.7 and 100.9 per 100,000 for male and female
respectively, while the mortality rates were 72.2
and 76 respectively [29], but currently in the
Globocan 2012 report, WHO estimated cancer
incidence in Nigeria revealed a decline in
incidence rates-79 and 129 per 100,000 for
male and female respectively while the
mortality rate declined to 67.4 per 100,000 for
male and female rose to 78 per 100,000 [23].
The burden of cancer is increasingly
growing, and it is a leading cause of death
worldwide [8]. There are over 100 types of
cancer, and their symptoms vary widely [16].
Deaths from cancer in the world are
projected to continue to rise, with an estimated
11.4 million in 2030 [30, 31]. The burden of
cancer is increasingly appreciable in Nigeria,
and the world health organization reported that
there are about 100,000 new cancer cases in the
country each year; however, it is believed that
based on observations, the figures would
sporadically rise as high as above 100,000 new
cases annually as at 2010 [28].
The level of occurrence and pattern of
distribution of different cancer types in two
functional cancer registries in south-western
Nigeria was reported in an article titled “cancer
distribution pattern in south-western Nigeria.”
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[21]. A total of 5094 cancer patients were
registered between 2005-2009 in both Lagos
(60%) and Ibadan (94%) registries [21]. Breast
cancer (20%) accounted for the majority of the
total types of cancer cases in the entire data
from the south-western region.
Breast Cancer (29.3%), Cervical cancer
(12.3%), Fibroid (6.9%), ductal (4.9%), and
ovary (4.7%) were predominant in females
while Prostate (9.4%), Liver cancer (8.1%)
were predominant in males within the southwestern region only, however, the Globocan
2012 incidence data report by the international

agency on research on cancer and the World
Health Organization gives a detailed cancer
incidence and mortality data in Nigeria, based
on regional data rate. Following the abysmal
statistics of cancer data in Nigeria, it is difficult
to obtain complete national data within a centre
in Nigeria. However, the world health
organization, via the international agency for
research on cancer, obtained detailed cancer
data with quality of regional data sources.
Table1a and 1b show the complete data on
recent cancer incidence and mortality in
Nigeria.
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Cancer type

All Cancer Types
Liporal Cavity
Nasopharynx
Other Pharynx
Oesophagus
Stomach
Colerectum
Liver
Gall Bladder
Pancreas
Larynx
Lung
Melanoma of Skin
Kaposi Sarcoma
Breast
Cervix Uteri
Corpus Uteri
Ovary Count
Testis
Prostrate
Kidney
Bladder
Brain Nervous System
Thyroid
Hodgkin Lymphoma

Counts

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Incidence
male
37370
561
656
224
145
875
2164
7875
90
935
732
466
280
812
27
11944
413
574
293
93
559

Incidence
Female
64709
644
405
31
141
1014
2008
4172
88
738
59
525
156
635
27304
14089
1563
1723
523
383
234
488
345

Mortality
Male
30924
354
458
196
132
829
1650
7530
84
896
476
407
189
585
18
9628
338
366
240
52
371

Mortality
Female
40647
410
286
27
130
959
1525
4033
82
698
38
438
102
458
13960
8240
612
1300
435
244
191
254
241

Previous 5yrs
Male
66968
1410
1733
577
144
1188
4455
5597
268
685
1511
393
878
1497
118
31062
405
1170
376
300
1204

Table 1a. The Globocan 2012 cancer incidence and mortality data for Nigeria

Previous 5yrs
Female
165.037
1502
1070
65
135
1377
4032
2880
114
553
115
451
561
1022
87579
35644
6117
3933
705
465
364
1441
1003
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

2328
276
857

1778
283
818

1668
242
795

1346
252
774

2671
367
254

All Cancer Types
Liporal Cavity
Nasopharynx
Other Pharynx
Oesophagus
Stomach
Colerectum
Liver
Gall Bladder
Pancreas
Larynx
Lung
Melanoma of Skin
Kaposi Sarcoma
Breast
Cervix Uteri
Corpus Uteri
Ovary Count
Testis
Prostrate
Kidney
Bladder

Incidence
Male
79
1.2
1.1
0.5
0.4
2
4.5
15
0.2
2.2
1.7
1.1
0.7
1.3
0
30.7
0.6
1.3

Incidence
Female
12.7
1.2
0.5
0.1
0.3
2
4
8.1
0.2
1.5
0.1
1.1
0.3
0.8
50.5
29
3.4
3.1
0.7
0.8

Mortality
Male
67.4
0.8
0.8
0.5
0.3
1.9
3.5
14.3
0.2
2.2
1.1
0.9
0.4
1.2
0
25.3
0.5
0.9

Mortality
Female
78
0.8
0.5
0.1
0.3
1.9
3.1
7.7
0.2
1.4
0.1
0.9
0.2
0.6
25.9
17.5
1.4
2.5
0.6
0.5

Previous 5 yrs
Male
139.8
2.9
3.6
1.2
0.3
2.5
9.3
11.7
0.6
1.4
3.2
0.8
1.8
3.1
0.3
64.8
0.9
2.4

Table 1b. The Globocan 2012 cancer incidence and mortality data for Nigeria

Non-hodgkin Lymphoma
Multiple Myeloma
Leukaemia

ASR/P Cancer Type

26
27
28

Previous 5yrs
Female
248.7
3.2
2.3
0.1
0.3
2.9
8.5
5.1
0.2
1.2
0.2
1
1.2
2.2
185
75.3
12.9
8.3
1.5
1

2300
321
865
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23
24
25
26
27
28

Brain Nervous System
Thyroid
Hodgkin Lymphoma
Non-hodgkin Lymphoma
Multiple Myeloma
Leukaemia

0.4
0.2
0.8
2.8
0.6
1.5

0.3
0.8
0.5
3
0.6
1.5

0.4
0.1
0.7
2.3
0.6
1.4

0.3
0.6
0.5
5.6
0.8
2

0.8
0.6
2.5
4.9
0.7
1.8

0.8
3
2.1
2.8
0.6
1.5

The rate of incidence in male and female as
well as the mortality rate in both sexes was
reported. The previous data for 5years for both
sexes was reported as well. In 2012, the total
incidence of cancer in males In Nigeria was
37,370 (36.6%), while within the previous 5
years, the total data was 66,968 (28.8%).
Similarly, the total incidence of cancer in
females in Nigeria was 64,709(63%) in 2012,
while the previous 5yrs, the total data was
165,037 (72.8%). Following the frequency of
cancer incidence in males according to cancer
types as seen in Table 1, prostate cancer 11,944 (36%) accounts for the highest
incidence of cancer amongst males followed by
the liver - 7,875 (23.7%), non-Hodgkin
lymphoma - 2,328(7%) and colorectum cancer2164(6.5%).

The least incidence of cancer types in
females includes another pharynx -31(0.05%),
while in males, the least incidence of cancer
type is testis-27(0.08%).
In the frequency of cancer mortality due to
cancer types, Breast cancer – 13960 (37.6%)
accounts for the highest cause of female
mortality in Nigeria. Similarly, prostate cancer 9628(35.0%) accounts for the highest mortality
amongst males in Nigeria. In Table 1a and
Figure 2, the level of Cancer incidence and
mortality counts in Nigeria is severely high
amongst women – 64709 (63%) and 40647
(57%) compared to men -37370 (36.6%) and
30924 (43%), respectively.

Figure 1. Comparison of Cancer Mortality in Nigeria between Male and Female

These mortality rates are threatening and
alarming; about 500 women die monthly of
cancer in Nigeria. Most of the patients die due
to lack of access to treatment coupled with
consequent bad management. The present
situation be-deviling the cancer healthcare in
Nigeria is much more a catalyst to enhancing

the worsening figures. Generally, the challenges
stem from the inequity within the health sector.
This inequity has been attributed to:
1. Lack of public and private sector
coordination.
2. Favouring indigenous hires.
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3. Commercial pressures in the private sector
that lead to poor quality work.
4. Work environments that contribute to low
motivation.
5. Less-than optimal productivity, high
attrition - especially from rural areas, and,
6. Lack of planning based on staffing
projection needs’ resulting in an overproduction of some categories of health
workers and a lack of others [32].
These challenges are further compounded by
the fact that the federal government accepts and
regulates 3 systems of health care delivery:
orthodox, alternative, and traditional. The
absence of a common HRH and data collection
system also led to a lack of coordination in
collecting HRH information, which resulted
into various stakeholders getting fragmented
information.
With a focus on Cancer health care delivery
in Nigeria, much work needs to be done by the
incoming health representatives at all levels of
governance. Some of the major aspects for
possible review include the level of
infrastructure, manpower resources, and
financing. I am proposing a state of emergency
in the health sector with proportional attention
to overhaul the cancer delivery health care
system In Nigeria.
Qualitative health care is a fundamental right
of all citizens of any given country. The
Nigerian health care delivery can be broadly
classified into two. They include the existing
traditional medicine and the modern orthodox
medicine, which came to our shores with the
arrival of the European colonialists [33, 34].
This reveals that the Nigerian Governments
have shown much commitment in improving
quality health care in health institutions in the
past. However, the level of implementation and
progress has been slow. The challenges and
attitudinal unresponsiveness have been major
barrier. The case is the same with Cancer health
care in Nigeria as well.
Quality improvements have become a matter
of urgency in most nations. Beyond the health

sector, demand for quality improvement cuts
across a vast sector of the global economies. It
is a crucial process that is realizable but on the
strength of a strong, democratic, and sound
leadership. To achieve quality improvement in
the health sector, every bureaucrat, stakeholder,
interest group, and front row personnel are key
players. This is why healthcare organizations,
institutions, and universities around the world
are increasing their efforts to involve patients
and make their participation active using
different forms of engagement [35].
Quality improvement in public health care is
a deliberate process because it is not feasible
without a clearly defined goal which is
annotated through a defined improvement
process. [36]. agrees that it’s a partnershiporiented process, and during the process,
Particular attention and reinforcement is
granted to the patients’ perspectives, which
often match the professionals’ concerns.
Following the staff and patient perspective
interviews and discussions conducted, the
following major aspects, including a critical
review
of
health
governing
boards,
administration, technology, specialty expansion
via partnership, quality assurance, health
funding, were identified. After discussion,
deliberation, and the exchange of views,
priorities are chosen by consensus and
translated into a SMART goal- (Specific,
Measurable, Attractive, Realistic, and Timebound) that can be carried out in a speculated
time frame. The set of activities should be
health-centered and accessible to the health
community.

Results/Discussion
This article proffers a few pertinent
perspectives for the scale of priorities.

Critical Review of Health Governing
Boards
There is a continuous informed focus on the
need to begin to hold boards of health services
accountable for the quality of care obtainable in
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their organizations, especially with the level of
cancer health care in Nigeria. As against the
perception of a few, the responsibility of
improving healthcare delivery is not solely on
frontline health officers but rather the main
responsibility of the governing board. This
view is in tandem with the reports of Goeschel
and McSherry R. [37, 38], respectively.
In the course of this paper research, a few
senior health professionals at the management
level was interviewed on their perceived
attitude and the activities of members of the
health service boards within their hospitals, and
the general reflection was otherwise not
pleasant as it is perceived that the boards have
no clear, committed plan to improving patients
experience following various complaints of
non-functioning clinics and non-reviewed
infrastructural
breakdowns,
orchestrated
oppression of a specific group of professionals,
biased approach implementations on structural
distributions and most critically is the
unexplainable resistance to overhaul the
existing structure and models of care. This
finding is very similar to the report of [39].
Active boards must possess proven initiatives
that will improve patient experience at the
various organizational levels, including cancer
health care from the board room to the bedside.
These efforts shouldn’t be ad-hoc prone as
observed in many implementation processes, as
it is the direct responsibility of the boards to
prioritise and address the delivery of health care
to improve cancer patient experience. The
attitude and activities of the board members
must be understood to be positively impacting
the institution’s health system based on
evidence from a bottom-top approach. These
approaches include a positive attitude with
highly unbiased and informed decision-based
activity.

our findings suggest that there is much to be
gained at the unit level by making sure
managers have the knowledge, skills, and
abilities to translate human resource-HR
policies and practices to empower and to
support their staff in the key objective of
providing excellent patient care. The
compositions of health organizational structures
are functions of the multi-disciplinary
professionals involved rather than a lobe-sided
composition as observed in Nigeria. This is
largely a key principle in an ideal health care
system. The choice of professional Health
administrator in public health institutions is
very
important
in
the
successful
implementation of policies and the achievement
of quality improvement in health care. [41, 42,
43]. all noted that in recent years, there had
been
a
growing
understanding
that
organizational culture is related to an
organization’s performance. Findings make it
clear that an organizational response is
necessary but not sufficient. However, Sandra
and Fowler [40, 44] agree that this requires unit
health managers who display transformational
leadership
via bottom-top
management
approach, with skills in information sharing,
and the ability to encourage teams and
decentralized decision making to enhance the
empowerment and job satisfaction of their
health staff.

Technology
Modern Health care and technology is fast
enhancing health care delivery skills. However,
it’s one thing to have skills acquisition
exercises and access to developmental
resources, but it is also important to ensure that
proper guidance is given to health care
providers with regards to how resources such as
internet technology can be harnessed to full
capacity. Health employers need this, no matter
the level or care. Structural empowerment is
related to employee’s perceptions of the
presence of empowering conditions in the
workplace, such as access to information,

Administration
Poor Health Administration in Nigeria has
been the bane of the poor health care delivery
outcome. According to Sandra’s article [40];
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receiving support, resources necessary to do the
job, and the opportunity to learn and grow [45].
A few of the needs include alternative stand by
an electricity power supply such as inverters at
every unit, availability of intra-connected unit
telecommunication devices for better workrelated communication at any time, compulsory
back-up of infrastructure/instrumentation at all
essential units, availability of a fully intraconnected automated paperless system between
diagnostic units and other essential clinics, etc.

US health care was insufficiently safe,
effective, patient-centered, efficient, timely, or
equitable (devoid of disparities related to race
or ethnicity). This is the most startling of an
institute’s findings. Considering the above
facts, it is important as a government or
leadership of any healthcare organization to
constantly anticipate various problems before
they occur so that there is a sincere
corresponding evidential policy put in place to
avoid preventable medical errors and errors due
to negligence as well as managerial lapses
which could cut across all the health care units.
A quality management control desk is also
important
to ensure the ‘bottom-up’
implementation approach and compliance to
Quality improvement.

Specialty Expansion Via Partnership
It is uncommon to have an institution offer
all known clinics/specialties, and even if
peradventure it does, not every patient will
ultimately utilize the health facilities.
Therefore, there is a greater need to balance the
investment in the health sector towards a target
population (consumer) by engaging the required
specialties and clinics. To survive financially,
hospitals may need to proactively seek out
partners. Most hospitals have extracted as much
as they can out of the cost side of the equation.
The next step is to play to a bigger patient
audience, take on risks, share savings, and reap
the benefits of economies of scale. According
to Global Hospital & Healthcare Management,
the only way to achieve those goals is to partner
with other hospitals or healthcare systems. In
Nigeria [46], few hospitals in private
partnership health care delivery are beginning
to spring up strongly. RFID in Healthcare
agrees that for healthcare providers, efficiency
is not merely good fiscal practice. It must be a
critical component of their mission [47].

Health Funding
While all the aforementioned would serve as
a good foundation for health care delivery,
however, unequivocal access to health
insurance and health facilities at all rural Public
Health Centres by all will largely be the true
mark of improved health outcomes in Nigeria.
This brings to bear on the impact of health
insurance over recent years.
According to WHO, much commitment has
been shown to achieving universal health
coverage (UCH). However, progress has been
slow [34]. The 2014 presidential summit
declaration affirms that UHC is key to ensuring
equitable access to high-quality, affordable
health care for all Nigerian [50]. Recent
outcomes show that the momentum of its
commitment has waned [51]. Less than 15% of
Nigerians have health insurance coverage. Most
enrollees are in the formal sector with very poor
coverage in the formal sector [50, 52-54]. Apart
from Seven states that have indicated interest
[50, 52]. Other states, including Lagos, Kwara,
Ogun, and Akwa Ibom, are implementing stateled community–based
health insurance
programs to reach the informal sector with
varying levels of coverage and inherent
sustainability challenges [50, 55].

Quality Assurance
The Health Policy Brief noted that adverse
events can be due to errors or to negligence,
which is the improper, unskilled, or substandard
treatment of a patient by a health care
professional [48]. She also revealed that
preventable medical errors caused an estimated
44,000–98,000 inpatient hospital death per
year. The Institute of Medicine also found that
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According to the National Health Act, 50%
of the basic health care provision fund is
managed by the National Health Insurance
Scheme to ensure access to a minimum package
of health services for all Nigerians and 45% by
the National Primary Healthcare Development
Agency for primary health care facility upgrade
and maintenance, provision of essential drugs,
and development of human resources to
primary healthcare facilities. The federal
ministry of health manages the remaining 5%
for national health emergencies and response to
epidemics [50]. These policies, in my own
opinion, are excellent formulas capable of
changing the paradigm in a system void of
corruption and a lack of sense of leadership.
I agree with numerous excellent public
opinions, including [52]. They were of the view
that the then government would have to tackle,
amongst other issues, tax evasion and
inefficient tax collection in other to ensure
improved domestic revenue generation. In
another article by Abiodun, and Resyst, Lagos
tremendously improved internally generated
revenues well over 40% between 2000-2015
[50, 56], the revenue has remained steady
through to 2020. Lagos had shown an
exemplary foot worthy of emulation at the
national and subnational levels in Nigeria.
Lagos expanded its fiscal space and prioritized
its health investment for geriatrics, paediatrics,
and youths.
In concurrence with an article by Abiodun
and Gupta, The New government in expectation
should do the same but by engaging
intellectual, economic steps to ensure sufficient
funds and also generate substantial fiscal
capacity to fund national health reforms by
cutting the country’s enormous budget for fuel
subsidies and reducing the cost of governance
in both legislative houses [50, 57]. Sufficient
funds can be obtained through sin taxes on
products that pose risks to health, such as
tobacco and alcohol, progressive levies on
phone calls or mobile phone purchases, and

taxes on air tickets, foreign exchange
transactions, and luxury goods.
Aggressive measures should be sustained in
reducing the high cost of re-current
expenditures and enforcing a strong stance
against corruption by increasing the network
reach via training and engaging trained youths
through the National youth service corps
program. As proposed to the Buhari-led
government in 2015, the new government
should commit itself to the 2001 Abuja
declaration by allocating at least 15% of its
budget to health [58]. According to the World
Health Organization, no country has been able
to achieve Universal Health Coverage with
voluntary health insurance [49]. In alignment
with stakeholders, the new government must
take health insurance compulsory by facilitating
the amendment of the 1999 National Health
Insurance Scheme (NHIS) act 35, as also
supported by the report of Adebayo in 2015
[59]. In addition, each state should create its
health insurance agency with guidance from the
NHIS and implement innovative ways to
capture the formal and informal sectors. These
steps will increase unequivocal access to health
insurance by all and will consequently improve
our nation’s health institutions at all levels.

Conclusion
I, therefore, recommend that the incoming
Minister of Health via the National Health
board should consider on the priority list the
critical overhaul of the mentioned aspects,
including the federal and state hospital boards,
Administration,
Technology,
Specialty
Expansion Via Partnerships, Quality Assurance
and Health Funding- of the health sector in
Nigeria be critically considered and necessary
actions should be implemented as well. I am
also of the opinion that the delivery of cancer
health care would be positively affected
consequently if implemented. However, every
clinic sub-sector as such has its peculiar
challenges.
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According to [36], since the partnership is an
oriented process and during the process,
particular attention and reinforcement is granted
to the patients’ perspectives, which often match
the professionals’ concerns, it is, therefore,
crucial to find out in further research, the reality
of the challenges within the cancer health care
in Nigeria as a sub-sector in the larger
perspective of the cancer patients and the
essential health workers compared to the
physicians.
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Abstract
This study assessed the effect of sexual Dysfunction on the self-esteem between infertile and fertile
married women in Ife East Senatorial district Southwest Nigeria. This was a comparative crosssectional study using both quantitative and qualitative methods of data collection. It was conducted at
infertility and family planning clinics of Obafemi Awolowo University Teaching Hospitals Complex IleIfe, Nigeria. Using stratified random sampling, 222 infertile women at infertility clinic and 222 family
planning clients who met inclusion criteria were recruited from 2020 to 2021. Quantitative data was
assessed using the Rosenberg self-esteem questionnaire, while an in-depth interview guide was
employed to collect qualitative data. Data were managed using SPSS version 22. P-value was set at P
<0.05. Fifty (22.5%) infertile women had low self-esteem compared with five (2.3%) of fertile women.
which was statistically significant (P<0.001). Among fertile women, female sexual Dysfunction did not
affect self-esteem (P=0.346), but among infertile women, female sexual Dysfunction significantly
affected self–esteem (P=0.016). There is a positive relationship between female sexual function index
scores and self-esteem scores among fertile and infertile women (r= 0.294 and 0.354 respectively)
p<0.001 Sexual dysfunctions among infertile women adversely affected their self-esteem.
Keywords: Female Sexual Dysfunction, Infertile women, Nigeria.
context, with a strong emphasis on childbearing
[4-9].
Therefore, sexual Dysfunction and infertility
are two conditions that cause significant distress
to the couple. The magnitude of sexual
Dysfunction among infertile Nigerian women is
largely understudied. More scarce are studies on
the effect of sexual Dysfunction on the selfesteem of infertile Nigerian women using
validated instruments or tools. Self-esteem has
been described as one of the important aspects of
personality and determinants of human behavior
and wellbeing. It indicates the degree to which a
person perceives him/herself as able, valuable,
and important to society [9-13]. On the other
hand, general self-esteem is used to describe a
person’s overall sense of self-worth or personal
value.

Introduction
Female sexual Dysfunction has been
described as syndromes that comprise the
various ways in which people may have
difficulty experiencing personally satisfying
non-coercive sexual activities” [1, 2]. Female
sexual Dysfunction was redefined and now
includes Female Sexual Interest/Arousal
Disorder and Female Orgasmic Disorder, and
Genitopelvic Pain/Penetration Disorder. To be
considered dysfunctional, these symptoms must
cause distress and must occur at least 75% of the
time over of 6-month period [3]. Infertility is one
condition with adverse psychological, economic,
and socio-cultural implications resulting in
marital distress, particularly in the African
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Though both couples face the challenge, of
infertility the women feel guilt, stress, and
responsibility more than the men do. Due to this
fact, even if the crux of infertility is not from the
woman, the blame is often placed on women [1416]. While some studies had been conducted on
sexual Dysfunction in the Nigerian female
population [5,14-16], there is no study
specifically assessing the effect of female sexual
Dysfunction on the self-esteem of infertile
Nigerian women using validated tools. Such
study is imperative as it will guide practitioners
in evaluating and treating affected women to
deliver holistic care that will improve the overall
quality of life [11, 17-19]. The objective of this
comparative study was to assess the effect of
sexual Dysfunction on the self-esteem between
infertile and fertile married women using
validated tools in Ife East Senatorial district
Southwest Nigeria.

format ranging from strongly agree to disagree
strongly. Items 2, 5, 6, 8, 9 are reverse scored.
Give “Strongly Disagree” 1 point, “Disagree” 2
points, “Agree” 3 points, and “Strongly Agree”
4 points. The maximum sum of scores for all ten
items was 40, and the minimum was 10. Scores
were placed on a continuous scale. Higher scores
indicate higher self-esteem. The scale ranges
from 0-30. Scores between 15 and 25 are within
the normal range; scores below 15 suggest low
self-esteem. For qualitative data collection, an
in-depth interview guide was employed to elicit
insight to patients’ feelings and experiences of
sexual Dysfunction, perceived reasons for sexual
Dysfunction, and self-esteem. The responses
were triangulated with the results of the
quantitative data. Six patients with sexual
Dysfunction were recruited for this in-depth
interview.
Data were analysed by SPSS version 22 using
ANOVA and Pearson and Spearman correlation
coefficients. P-value <0.05 was considered as
statistically significant. This study was approved
by the Ethics and Research Committee (ERC) of
the Obafemi Awolowo University Teaching
Hospitals Complex Ile-Ife, Nigeria (Protocol
No: ERC/2019/12/14) and by Health Research
Ethics Committee, Institute of Public Health,
Obafemi Awolowo University, Ile-Ife, Nigeria
(Protocol No: IHUOAU/12/1389). Informed
consent was obtained from all participants
before inclusion in the study.

Methods
This was a comparative cross-sectional study
that employed a mixed-method approach using
both quantitative and qualitative methods of data
collection. The objective of this comparative
study was to assess the effect of sexual
Dysfunction on the self-esteem between infertile
and fertile married women. This study was
conducted at infertility and family planning
clinics of the Department of Obstetrics and
Gynaecology of the Obafemi Awolowo
University Teaching Hospitals Complex Ile-Ife
Nigeria. Using stratified random sampling, 222
infertile women at an infertility clinic and 222
family planning clients (fertile women) who met
inclusion criteria were recruited from 2020 to
2021. Quantitative data on self-esteem was
assessed using the Rosenberg self-esteem
questionnaire as used by Çavdar and Coşkun,
2018 [11], which contained 10 questions with
agree/disagree choices. The 10-item scale
measured global self-worth by measuring both
positive and negative feelings about the self. The
scale was believed to be uni-dimensional. All
items were answered using a 4-point Likert scale

Results
Fifty (22.5%) infertile women had low selfesteem compared with five (2.3%) of fertile
women. which was statistically significant at
P<0.001. (Table 1). Table 2 showed that among
fertile women, female sexual Dysfunction did
not affect self-esteem (P=0.346), but among
infertile women, female sexual Dysfunction
significantly affected self–esteem (P=0.016).
Table 3 showed that there is a positive
relationship between female sexual function
index scores and self-esteem scores among
fertile and infertile women. The relationship,
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however, is weak among the fertile and infertile
groups (r= 0.294 and 0.354 respectively)
p<0.001). There is also a positive relationship
between female sexual function index scores in
all the domains and self-esteem scores among

fertile and infertile women. The scale ranges
from 0-30. Scores between 15 and 25 are within
the normal range; scores below 15 suggest low
self-esteem.

Table 1. Comparing Self-Esteem Between Fertile and Infertile Women

Type of respondent

Fertile
Infertile

Self Esteem category
Low
Normal
N
%
N
%
5
2.3
217
97.7
50
22.5
172
77.5

Statistics

2

P
42.024 <0.001

Table 2. Relationship between Female Sexual Dysfunction and Self-esteem between Fertile and Infertile
Women

FSD

Yes
No

Fertile women
Self-esteem
Low
Normal
N (%)
N (%)
3 (60.0%) 85 (39.2%)
2 (40.0%) 132 (60.8%)

Statistics

 2 = 0.886
p=0.346

Infertile
Self-esteem
Low
N (%)
36 (72.0%)
14 (28.0%)

Statistics
Normal
N (%)
91 (52.1%)
81 (47.1%)

 2 =5.769
p=0.016

Table 3. Using Correlation to Test Relationship between Self-esteem and Female Sexual Dysfunction

Female Sexual function index score

Desire
Arousal
Lubrication
Orgasm
Satisfaction
Pain

Fertile women
R
P
0.294
<0.001
0.294
<0.001
0.185
0.006
0.141
0.036
0.305
<0.001
0.102
<0.001
0.213
0.001

Results from In-depth Interview for
Infertile Patients

Infertile women
R
P
0.354
<0.001
0.376
<0.001
0.390
<0.001
0.248
<0.001
0.223
0.001
0.374
<0.001
0.146
<0.001

The First patient – A 45-year-Old Civil
Servants has this to Say:

This in-depth interview offered the
opportunity to capture rich, descriptive data
about how infertile women with sexual
Dysfunction think, believe, and behave about the
problems of sexual Dysfunction. Six women
with low sexual dysfunctions scores were
interviewed. Here is the excepts from the indepth interviews.

“You know marriage in Nigeria is useless
without having children. My experience is not
palatable. I moved from doctor to doctor. I did a
lot of tests, and after some years, I got
disinterested about sexual activity. The desire
for sexual intercourse reduced, arousal became
difficult, lubrication almost impossible without a
gel. After ten years of marriage, my husband
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divorced me, and I remarried. I am saving money
for in-vitro fertilization with my new partner”.

attempted in-vitro fertilization and embryo
transfer (IVF-ET) twice with no success, but I
am saving money for the third attempt. Sex is
useless without a baby. It is normal to lose
interest in either sexual arousal, desire,
lubrication, or orgasm. Even pain during
intercourse is now a problem. This is all because
of no child in marriage. If a woman has children,
she will continue to enjoy the sexual activity, but
once there is no pregnancy, sexual complaints
are bound to occur. Society is not kind to married
women without children. The discrimination is
too much”.

How Would Describe your Self –esteem?
I am an unhappy woman. Life has no meaning
to me. I feel like a failure. I have lost my selfconfidence. It seems everybody knows better
than me. My sexual life is very poor and not
satisfying.
The Second Infertile Women -a 40-year-old
Teacher has This to Say:
“I have been married for 15 years, and marital
life is no longer as enjoyable as during the first 2
years of marriage. After several years of
marriage without pregnancy, we started visiting
different hospitals, prayer houses, churches, and
herbalists. We used different medications both
orally, vaginally, and some injections. We also
conducted different blood tests – hormonal
assay, HSG, even laparoscopy. With nothing
positive forth-coming, I lost interest in sexual
intercourse. Different doctors, nurses, and
herbalist has touched my vagina, and I don’t
fancy sex again. My desire and arousal has gone.
I feel pain while having sex due to a lack of
vaginal lubrication, which was not there before.
Sometimes my husband gets angry with me. He
had impregnated another woman outside the
matrimonial home, and he is threatening to
divorce me if I do not produce children for him.
I now see sex as a duty to be performed instead
of a pleasure to be enjoyed. I needed pregnancy
by all means. My doctor advised IVF, but where
will I get the money for IVF? It is very costly.”

How would you Describe your Self –
esteem?
I have poor self-esteem. I have no voice in the
family and community. No respect from people.
The Fourth Infertile Woman a 35-year-old
Nurse Practitioner has this to Say:
“You know yourself that our society cherish
children. It is sad to be a nurse and be assisting
others with their deliveries without having
yours. People will call you all sorts of names.
Some will even say you have aborted all the
babies in your womb and, as a result, can no
longer have yours. All these affects the romantic
relationship in the home. Sexual intercourse in
marriage, which I so much cherished and
preserved my virginity, has become a burden.
Sometimes my husband is no longer interested
in sex, and my sexual desire and arousal had
significantly reduced. I no longer have an
orgasm because my mind is always on when my
pregnancy will come. It is not a good experience
to have”.

How Would Describe your Self –esteem?
Useless. What is marriage without a child? I
have lost hope. May God intervene.

How Would Describe your Self –esteem?
I have lost my respect and self-esteem. Even
small girls and little women insult and abuse me!
Nobody appreciate and understands me!

The Third Infertile Woman – a 42-year
Business Tycoon a University Graduate has
this to Say”

The fifth Infertile Patients – a 38-year-old
Civil Servant, had this Experience to Share:

My sexual life has nose-dived after 5 years of
marriage without having children. I married late
and was looking for many children in quick
succession, but nothing has happened. I have

“I got pregnant following an episode of rape.
I was coerced into marrying the man by my
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Discussion

family. I really did not love the man, and our
romantic relationship is poor. He beats me
sometimes. I finally divorced him. I later went to
visit my children, and he raped me again. I
remarried to another man, but the trauma of the
repeated rape doesn’t allow me to enjoy sexual
intercourse. I had become too frigid; I does not
have adequate lubrication, and most times I have
painful intercourse. I tried using gel, but it is not
all that satisfactory.” I want to get pregnant for
my new husband of 2 years, but nothing is fourth
coming. Infertility is frustrating!

The objective of this study was to assess the
relationship between female sexual Dysfunction
and self-esteem of infertile and fertile women.
Our findings showed that infertile women have
a significantly lower level of self-esteem
compared to fertile control (22.5% versus 2.3%;
P<0.001). This is in keeping with the results of
previous studies outside Nigeria [9-13,17-19].
Even among infertile women, those who have
sexual Dysfunction were significantly at more
risk for low self-esteem compared to infertile
2
women without sexual Dysfunction ( 
=5.769; p=0.016). There is a positive
relationship between female sexual function
index scores and self-esteem scores among
fertile and infertile women. The relationship is
weak between the fertile and infertile groups (r=
0.294 and 0.354 respectively among fertile and
infertile women, p<0.001). Infertile women with
low self-esteem also were more significantly
likely to have disorders in the domains of desire
(p<0.001), arousal (p=0.006), lubrication
(p=0.031), orgasm (P<0.001), satisfaction
(p=0.001) but not on pain (p=0.334). The
explanation for this is that in Nigeria and most of
the African countries, women must have given
birth to secure their place in the family and
community [-8]. Those who could not have
children are deemed, incomplete women. In
most instances, the husband of an infertile
woman is pressurized by his family to marry a
second wife to have children, although he may
love his first wife. If the first wife who is an
infertile woman, refuses the second marriage,
the husband would divorce her.
These situations and circumstances associated
with infertility state put the infertile women
under severe stress making them feel low selfesteem in general. Due to this, many African
women feel that sex is useless if they could not
bear children, and this make them less interested
in sex, less satisfaction in sex, and have negative

How Would Describe your Self-esteem?
My self-esteem is poor. I felt used and
dumped by men. I have lost confidence in
myself, in men, and in life generally.
Sixth Infertile Patients -a 35-year-old Banker
had this to Say:
“My sexual life had been adversely affected
by this infertility. I enjoyed sexual activities with
different men before Marriage and in the early
part of my marriage. But after two years into
marriage with no children, my interest and desire
about sexual activities had reduced significantly.
I had aborted unwanted pregnancies thrice
before marriage, and I was told that I had
blocked tubes arising from the complications of
the last unsafe abortion I had before marriage. I
now regret having had abortions in the past. I
think I am unfortunate as some of my friends
who had more abortions than me had married
and have delivered many children after the
marriage. The Devil is hunting me, and my
conscience is condemning me. I believe all these
experiencing is making me to dislike sexual
intercourse now that I needed it most.”

How Would Describe your Self-esteem?
I will not say that I am happy about life. Sex
and life has no meaning again to me. I feel like a
failure in all things! I need a child I can call my
own.
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sexual confidence. This is the views shared by
almost all the infertile women at in-depth
interview. This is in keeping with the results of
some previous studies. In a comparative crosssectional study of 284 Egyptian women, of
whom 150 were family planning clients in the
control group, and 134 were women with
primary infertility in the study group [1], it was
demonstrated that women with primary
infertility showed lower general self-esteem,
sexual satisfaction, sexual relationship, and
sexual self-esteem than women with children
and the difference was statistically significant.
Also, previous studies among Iranian women
also found a loss of self-esteem in infertile
women [19]. Furthermore, in the study among
couples at Heidelberg University’s Women’s
Hospital or at the Fertility Center Berlin [17], the
results showed that infertility leads to a loss of
spontaneous sexuality and a negative impact on
women’s sexual self-esteem. It is, however,
noteworthy that the Berlin study was conducted
using the Self-Esteem and Relationship
Questionnaire (SEAR) while. Our study was
conducted using Rosenberg Self –esteem tool.
The low self-esteem obtained in our study
was clearly supported by the findings at the indepth interviews. Irrespective of their level of
education and occupation, the responses were
similar, indicating the existence of poor self–
esteem among infertile women having sexual
Dysfunction compared to those without
Dysfunction. The practical implication of this is
that gynaecologists and other health care
practitioners dealing with infertile women
should endeavor to explore the level of selfesteem of their clients and evolve measures and

strategies to enhance /improve it. This will not
only improve confidence but will also encourage
compliance with medication and other
modalities of management. The above findings
under- scores the importance of addressing
sexual Dysfunction so that the self-esteem of
infertile women can be improved in Nigeria.

Conclusion
In conclusion, sexual Dysfunction among
infertile women in Ife East Senatorial District
Southwest Nigeria adversely affected their selfesteem. Therefore, gynaecologists and other
health care workers evaluating infertile women
should take cognizance of this and do holistic
assessment not only of the fertility status but also
the impact of infertility on the self-esteem of the
couple.
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Abstract
Globally, immunization coverage dropped from 86% in 2019 to 83% in 2020. An estimated 23
million children under one year did not receive basic vaccines, which is the highest number since
2009. Thus, this study aimed at identifying factors influencing the knowledge and attitude of mothers
of under-five children towards immunization in Farato, The Gambia. A descriptive cross-sectional
study was conducted in the peri-urban community of Farato. A sample of 132 mothers were
conveniently sampled and interviewed using a structured questionnaire. Descriptive statistics such as
percentages, frequencies, and proportions were used to present the results of this study. The study
revealed a low level of knowledge of mothers towards immunization. About 25% of mothers cannot
clearly explain immunization; 23% knew that the first vaccine dose should be administered to a child
at birth or soon after, and 60% were found to be unaware if their children were immunized. This
indicates that the concept of immunization is not even clear to mothers and also showcased
inadequate knowledge. However, 70% highlighted that immunization prevents infections and
enhances child survival. Inadequate knowledge about immunization, literacy and education level,
occupation of mothers, inadequate information from health workers, and limited information among
mothers were major influencing factors to drop-out of immunization uptake. The study suggests that
mothers need to be taught what immunization is about and its importance to children. At health
facilities and clinic sites, health workers need to continue communicating to mothers on the
importance of immunization to enlighten them about immunization.
Keywords: Attitude, Farato, Influencing factors, Knowledge, Mothers, and children under five years.
immunization coverage epitomizes disease
prevention, outbreaks control, and enhanced
child survival and development, thus averting 4
million deaths every year [4]. Achieving this
has remained a huge challenge in many underdeveloped and developing nations especially in
Africa thus, resulting in rising cases of vaccinepreventable diseases (VPDs); 30 million
children under five years still suffer from
vaccine-preventable diseases every year in
Africa [5, 6]. Parental decisions about
vaccinations for their children fall into several
kinds. They range from outright refusal of all
immunizations, premeditated delay, or selective
absence, to complete compliance with the
comprehensive vaccination schedule [7]. To

Introduction
Globally, immunization coverage dropped
from 86% in 2019 to 83% in 2020 [1]. An
estimated 23 million children under one year
did not receive basic vaccines, which is the
highest number since 2009 [1]. In 2020, the
number of completely unvaccinated children
increased by 3.4 million [1, 2]. In Africa, for
every additional COVID-19 deaths as a result
of SARS-CoV-2 infections acquired during
child vaccination visits, 84 deaths could be
averted
through
sustained
childhood
vaccination program [3]. Thus, there is an
increase benefit-risk ratio for households with
vaccinated children in Africa [3]. High routine
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accomplish high immunization coverage of
above 90%, understanding the importance of
immunization and positive attitudes of care
seekers, especially mothers with children less
than five years, is critical in ensuring that the
desired coverage are attained. This is not the
case in most parts of Africa, as immunization
coverage has stagnated in many countries. The
African Region still lags behind other regions
of the world in access to vaccines [4]. A low
level of awareness on vaccines culminates in
misconceptions resulting in gross vaccine
hesitancy and or refusal [8]. This has seriously
undermined countries efforts to increase
immunization performance to seize the chain of
transmission of vaccine-preventable diseases
[9].
Immunization coverage was 77 percent in
the WHO-AFRO region in 2014, with a 90
percent prevalence at the state level in up to 18
countries [10]. However, immunization
coverage has stayed at 72% in Sub-Saharan
Africa for the last five years, while almost 31
million children under the age of five die each
year from vaccine-preventable diseases [11].
Numerous immunization programs have
advanced in underdeveloped nations, although
the prevalence in some places remains stagnant.
A significant number of children do not finish
their immunization schedules due to a variety of
causes,
including
mothers/caregivers,
limitations, and other confounding variables
[12]. Mothers have a high level of awareness
and favorable attitudes toward childhood
immunization, according to studies [13-15].
However, a study published in 2019 [16]
reported that mothers lacked knowledge and
attitudes toward immunization exercises and
found no significant correlation between
demographic and socioeconomic factors and
attitudes toward these activities. Sarfaraz et al.
2017 found a substantial difference in mothers’
knowledge, attitude, and perspective of child
health from 2-4 in pre-intervention to 10-12 in
post-intervention [17]. Inadequate vaccine
services and caregiver mobility have resulted in

children receiving insufficient vaccination [18].
Additionally, the mother’s level of education,
household income level, and walking distance
to clinic facilities contributed to coverage gaps
[15, 19].
The government of The Gambia has made
several efforts to improve child health care at
large. A recent study in the rural Gambia
revealed that childhood vaccination uptake to
achieve all the required doses was 66% [20]. At
the same time, antigen-specific coverages were
remarkably different across vaccines such as
BCG, Polio, Penta 3, Measles-rubella, and
yellow fever. Both caregivers/mother’s level of
awareness, mothers/caregiver’s occupation,
family size, and occupation of child’s father
were determinants of vaccination coverage for
children in rural Gambia [15, 20]. Despite these
efforts, there is still a problem where mothers
do not have enough knowledge and awareness
to help them understand immunization [4].
Since the Gambia register its first COVID-19
case in March 16, 2020, childhood
immunization coverage became a very sensitive
issues especially in rural settings [21].
Generally, no study in the Gambia has been
conducted to assess the factors leading to the
poor attitude of mothers towards immunization.
Thus, this study aims to identify factors
influencing the knowledge and attitude of
mothers of under-five children towards
immunization in Farato. Specific study
objectives were to determine the present
immunization status of under-five children; to
assess the current level of knowledge and
attitude of mothers of under-five and its
influence on their immunization. This study is
among the foremost studies that had looked
explicitly into mother’s or caregiver’s
awareness of their under-five immunization
status in the Gambia.

Materials and Methods
A descriptive community-based crosssectional study design was used to conduct this
study in peri-urban community of Farato.

190

Quantitative data was collected from mothers of
children under-five years. Mothers were
without their children’s Infant Welfare Card
were excluded from the study.

test at 0.81. The interviews lasted for 10 to 20
minutes. Each administered questionnaire was
immediately crosschecked for completeness,
accuracy,
content
clarity
and
comprehensiveness throughout the interview
processes.

Sample Size Determination and Selection
The study sample size was calculated using
the Cochrane formula as shown below:

Data Analysis
The data were analyzed using SPSS version
25.0. A univariate analysis such as descriptive
statistics were presented in frequency and
percentage to explore the study variables
explicitly. Cross-tabulation was also done to
understand the nexus between outcome and
independent variables.

Where:
N = Sample size.
P = The proportion of mothers who are
aware and have knowledge on
childhood immunization which is
10%.
E = Maximum error of the study, which
is 0.05.
Z = Standard normal deviation that
corresponds to 5% level of
statistical significance i.e:1.96.

Ethical Consideration
An ethical clearance was sought from the
relevant Institutional Review Boards prior to
the implementation of the study. Furthermore,
permission was also granted from the Regional
Health Directorate and the village Alkalo. At
the village level, heads of households were
informed of the study, and each study
participant had to sign or thumbprint the
consent form prior to their participation.
Women were recruited voluntarily and reserved
the right to stop or withdraw from the study at
any stage.

Thus, N=132.4.
Therefore, the sample size for this study was
132 participants. A convenient sampling
technique was used to select mothers for this
study. It was done across each of the wards in
the community of Farato, Kombo South
District, West Coast Region of The Gambia.

Results
The findings revealed that there exists an
inadequate knowledge of mothers on
immunization in Farato. 25% of mothers
interviewed
cannot
clearly
explain
immunization. Only 23% knew that the first
vaccine dose should be administered at birth or
soon after. Likewise, 30% of the respondents
said a child should be vaccinated twice to be
fully protected. 67% cannot recall the age at
which their child received the measles vaccine.
Also, 60% said they had not immunized their
child even though they were immunized and
recorded on clinic cards, and 50% of the
respondents were unable to mention any of the
vaccine-preventable diseases (VPDs). This
indicates
inadequate
knowledge
on

Data Collection Tools
A structured questionnaire was designed,
pre-tested, and validated prior to the actual data
collection phase of the study. The tool was
written in English Language and translated into
the local languages that is most convenient for
the mothers by the research assistants. All
interviews were conducted in local languages
such as Mandinka, Fula, and Wolof. Before the
commencement of data collection, the
translated tool was pretested on maternal
mothers in another community within Kombo
South District. Reliability was determined
through the computation of Cronbach’s Alpha
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immunization, and it also shows that the
concept of immunization is not fully
understood. However, 70% highlighted that
immunization prevents diseases and enhances
child survival.
The findings in Figure 1 shows the
respondents’ age groups, from 18 - 25 and 26 –
35 years, both at 25%, while the highest was
35-45 years at 50%. It is always important to
make sure that we know the age groups to see

the number of mothers who have more
knowledge about immunizations. The study
revealed that mothers who were married (66%)
had 2 -3 children, separated mothers were 33%,
and they all had one child each, while those that
were divorced mothers were 33%, and they all
had 3+ children, as shown in Table 1. The
findings have shown that mothers with 2-3
children or more failed to attend clinics
routinely.

Figure 1. Age Distribution of the Respondents
Table 1. Number of Children vs Marital Status Cross Tabulation

Number of children
1
2-3
3+
Total

Marital Status
Married Separated
0
33
66
0
0
0
66
33

A cross-tabulation of occupation and level of
education was illustrated in Table 2. According
to the respondents, it was recorded that 66%
were housewives who mostly stay at home to
look after household activities. They do not
give much attention to immunization, limiting
their knowledge on the concept of
immunization. Only 10% were reported to civil
servants, while about 36% of these mothers
were casual employees with relatively no
formal education. In terms of their

Divorced
0
0
33
33

understanding on the concept of immunization,
25% reported the concept to just taking children
to the clinic/hospital, while the remaining 75%
revealed that it is the vaccination of the
children, as shown in Figure 2. Furthermore,
only one-fifth (20%) understand that
immunization helps the children to grow
healthy, and 80% asserted that it protects
children against infections, as indicated in
Figure 3.
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Table 2. Occupation and Level of Education Cross-tabulation

Occupation
Housewife
Civil servant
Casual employee
Total

Level of education
No formal education
66
0
33
99

Total
Secondary
0
10
23
33

66
10
56
132

Figure 2. What is Immunization

Figure 3. Reasons for Child Immunization

Mothers’ knowledge on specific VPDs were
also examined, as showed in Table 3. The
results revealed that 33% mentioned Malaria,
pneumonia, headache, and diarrhoea as VPD
while another 33% reported polio, measles, and
yellow fever as VPD. Of these, 23% reported
first vaccination should be received at birth,
26% reported to be at 6 weeks, while some

proportion reported at six months and one year,
as shown in Figure 4. Regarding mothers’
opinion on the number of times a child should
be vaccinated, 30% reported twice while 70%
reported more than four times in order to be
protected against VPDs, as illustrated in Figure
5. According to the findings, it revealed that
60% had not immunized their children.
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Interestingly, 82% of children were confirmed
to be vaccinated through the child’s
immunization card, as shown in Figure 6. At
the same time, 40% reported to have

immunized their children before, which was
ascertained. This indicates that 40% of mothers
have some knowledge and understand child
immunization.

Table 3. Knowing about Vaccine-Preventable Diseases by Types’ Cross-tabulation?

Do you know the
immunizable diseases
Yes
No
Total

vaccine-preventable diseases
Missing
Malaria, Pneumonia,
Headache & Diarrhoea
0
33
66
0
66
33

Total
Polio, Measles
& Yellow fever
33
0
33

Figure 4. When should a Child Get the First Vaccine?

Figure 5. How many Times should a Child be Immunized?
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66
66
132

Figure 6. Have you ever Immunized your Child?

As shown in Figure 7, about 23% of the
mothers reported that their children should start
immunization at one month, 24.2% reported
two months, 21.2% reported a week after birth,
while 27.2% said within 1 to 3 months.
Furthermore, mothers failing to know these will
influence their decision to start immunization
on time. As shown in Figure 8, about 30%

reported that their child receives measles
vaccines within 1 year 9 months, while 67%
could not recall if their child receives measles
dose. This information is very important to
mothers as it helps them know whether their
children are fully immunized. It is also helpful
during measles vaccination campaigns to know
which children are eligible.

Figure 7. What ages do your Children Start Immunization?
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Figure 8. At what age did your Children Receive the Measles Vaccine

about immunization could dictate the attitudes
and practice of mothers in seeking
immunization services. The influencing factors
deduced from the findings were inadequate
knowledge of mothers on immunization
processes, literacy and educational level of
mothers, inadequate information from health
workers during visits to health centers,
occupation of mothers, and limited information
among mothers was a major drop-out of
immunization uptake [23-25].
The findings also revealed that 25% of
mothers said immunization takes kids to a
health center, while 75% stated that
immunization takes children for vaccination to
protect against diseases. Of the mothers
interviewed, 50% said they do not know VPDs,
43% misunderstood what VPDs are, and only
53 mothers knew what immunizable diseases
are and could mention these diseases. Similar
research conducted in southern Nigeria to
assess mothers’ knowledge on vaccinepreventable diseases shows that 41.3% of
mothers believe that immunization can prevent
Malaria (72.3%), and 84.65% said it prevents
Diarrhoea [26]. These results show knowledge
gaps among respondents on the concept of
immunization and vaccine-preventable diseases
(VPDs).

Discussion
During the study on factors influencing the
knowledge and attitude of mothers of underfive children towards immunization in Farato,
so many aspects were considered. A sample
size of one hundred and thirty-two (132)
mothers were interviewed for a period of two
(2) weeks. From the data collected, 33 mothers
representing (25%) could not explain what
immunization is. Sixty-six (66) respondents,
which represents (50%) cannot mention a single
vaccine-preventable disease, and 33 (43.6%)
referred to Diarrhoea, Pneumonia, and Malaria
as EPI-targeted diseases. Indeed, this is quite in
agreement with the study conducted in Congo;
virtually all mothers have heard of
immunization (99.8%). There was, however,
confusion in their minds as to which diseases
are targeted by EPI. Some mothers cited
Diarrhoea (3.9%) and Malaria (3%) as EPItargeted diseases. Most mothers attended
immunization sessions without knowing exactly
which vaccines they are there and which
diseases they are protecting their children
against [22]. Also, 26%, 24.2%, and 27.2% said
a child should receive the first vaccine dose at 6
weeks, six months, and one year, respectively.
Thus, indicating that there is limited knowledge
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Also, only 23% of mothers responded that a
child should receive the first vaccine dose at
birth, 26% said at 6 weeks, 24.2% said at 6
months, and the majority of the respondents
(27.2%) said a child should receive the first
vaccine dose at one year of age. These findings
justify the need to intensify efforts on health
education
and
community
engagement
activities targeting mothers and other caregivers
to raise awareness on immunization.
Likewise, 30% of the respondents said a
child should be immunized twice to be
protected, while 70% said a child should be
immunized more than four times to attained full
immunization
status.
Moreover,
most
respondents (67%) cannot recall the age at
which their child received the measles vaccine.
A similar cross-sectional survey conducted by
[27] among migrant mothers using a
questionnaire showed high knowledge about
immunization among migrant mothers with
fully immunized children. These mothers were
familiar with immunization from the health
talks they had received on their entrance.
Mother’s age, education level and the number
of children in the household, latest continuous
living time, and monthly household income per
capita was significantly associated with the
immunization KAP among migrant mothers
[27]. Compared to my study, the household per
capita income is low as 50% of the respondents
are housewives who had no formal education.
Consequently, access to media by these
mothers and an opportunity to benefit from
health education sessions are limited; hence
30% of the respondents did not know the
number of times their child should be
immunized to attain fully immunized status.
In addition, my study findings have indicated
that mothers in Farato delayed immunizing
their children as 21.2% of mothers said they
start immunizing their child a week after birth,
23% at age 1 month, 24.2% at 2, and 27.2% at
3 months. The act of mothers delaying in
commencing immunization for their children
has implications in attaining fully immunized

status. These mothers are preoccupied with
domestic work and do not prioritize
immunization clinics. Hence, they do not often
benefit from the pre-clinic health talks
conducted at clinics to enhance their knowledge
of immunization services. The MICS study
conducted by the government of The Gambia
and partners in 2019-20 has validated my
results as 84.6% of children were fully
immunized nationally [28]. Also, completing
the immunization schedule and achievement of
the United Nations target of 90% of children
under 1 year remains a challenge even in The
Gambia [29, 30].

Conclusion
The study was carried out to identify factors
influencing the knowledge and attitude of
mothers
towards
under-five
children
immunization in Farato, The Gambia. This is a
study of selected mothers. The sample size was
132 selected mothers; this was done through a
convenient sampling method. The study
findings revealed that there is less knowledge
about immunization from the mothers because
not all mothers understand the immunization
process. The study results further suggested that
mothers need to be taught what immunization is
all about and the importance of it towards
enhancing child survival and development. At
health
centers/facilities
and
outreach
immunization clinic sites, health workers need
to continue communicating to mothers the
importance of this program; at least 90% of
mothers should know the immunization
process.
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Abstract
Malaria during pregnancy has negative consequences to both the mother and fetus. In 2019, there
were an estimated 33million pregnancies globally, of which 35% were exposed to malaria in Africa.
To avert the consequences, the Uganda Ministry of Health is implementing approaches for effective
prevention with intermittent preventive treatment, use Insecticide-Treated Nets (ITN), prompt
diagnosis, and treatment through antenatal care (ANC). This study was conducted to determine the
prevalence of malaria and associated factors among pregnant women attending their first ANC visit
in Kole and Kyenjojo Districts in Uganda. A cross-sectional study design was conducted among 760
randomly selected pregnant women. Quantitative data was collected using a structured questionnaire
to gather participants’ demographic, obstetric, coverage, and use of malaria preventive methods and
laboratory results on malaria, anaemia, and HIV. Data was analyzed using STATA 15. Chi-square,
odds ratio, and logistic regression were used to test for associations. The overall prevalence of
malaria was 11.1%, varying from 6.8% in Kyenjojo to 15.3% in Kole District. Most cases were
caused by P. falciparum. Factors associated with malaria were age of mother (aOR: 0.44, 95% CI:
0.21-0.88), residence in Kyenjojo (aOR: 0.48, 95% CI: 0.26-0.88), multiparity (aOR: 0.38, 95% CI:
0.16-0.91), anaemia (aOR: 2.12, 95% CI: 1.12-4.00) and ITN non-use (aOR: 6.17, 95% CI: 2.7613.86). Malaria prevalence was low and varied between districts. Age, gravidity, gestational age, and
ITN use had a significant association with malaria. Therefore, early screening and identification of
mothers at most risk of complications during pregnancy is needed, plus improving ANC.
Keywords: Antenatal Care, Malaria in Pregnancy, Pregnant Women, Risk Factors, Uganda.

Introduction

intermittent
preventive
treatment
with
sulfadoxine-pyrimethamine (IPTp-SP), use of
Insecticide-Treated Nets (ITNs), and early
diagnosis and effective treatment are the fourpronged approaches being implemented by the
Uganda Ministry of Health (MoH). Malaria in
Uganda is endemic in approximately 95% of
the country, affecting over 90% of the
population. It is rank 4th globally. It is the
single most important cause of morbidity and
mortality among children under five and

Malaria remains a major preventable cause
of maternal morbidity and adverse birth
outcomes in Africa, where an estimated 12.4
million pregnant women were exposed to
malaria in 2019 [1]. Although most malaria
infections
during
pregnancy
remain
asymptomatic in endemic areas, these
infections are associated with maternal anaemia
and poor birth outcomes. The administration of
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pregnant women [2]. Every year, malaria
accounts for 30-50% outpatient visits, 15-20%
inpatient admissions, and 9-14% inpatient
deaths [2]. Despite knowing the proven
preventive interventions, their uptake has
struggled. Therefore, knowing the predictors
can aid in the identification and application of
control measures.
The factors associated with increased odds of
malaria prevalence in pregnant women have
been documented in the literature with
conflicting findings. Young age, primiparity, no
uptake of SP has been reported to significantly
increase the odds. Other studies found no such
association. In Uganda, there are few studies
examining the risk factors in relation to
pregnant women attending their first ANC visit.
Most studies of malaria during pregnancy have
explored factors associated with uptake of antimalarial interventions [3-7] and perceptions of
malaria during pregnancy. In this study,
maternal and health-related risk factors for
malaria were evaluated in a high and low
malaria transmission setting in Kole and
Kyenjojo districts in Uganda, respectively. This
study is one of the first to examine the
association between maternal characteristics
and malaria in pregnancy in Uganda in two
regions of varying malaria transmission.

visit with an average of 1,809 per month.
Similarly, two high-volume facilities were
selected, Katooke HC III and Butunduzi HC III.

Design
A cross-sectional research design was
adopted, and a quantitative data collection
method was used. A structured questionnaire
was used to collect data from pregnant women.
Laboratory samples were collected to test for
the presence of malaria parasites, HIV, and
anaemia.

Sample
Size
Determination
Sampling Technique

and

The sample size of this study was calculated
by using the formula to estimate a single
population proportion, with the following
assumption, malaria prevalence of 50%, with a
confidence level of 95%, and margin of error of
5. A total sample size of 760 pregnant women
were selected by using a systematic random
sampling technique. The national HMIS form
071: integrated antenatal register was used as
the sampling frame. After randomly selecting
the start point, thereafter every third unit in the
list was included.

Data Collection
A pre-tested structured questionnaire was
administered by trained midwives to obtain data
on socio-demographic, obstetric, health-related
characteristics of the pregnant women as well
as coverage and use of malaria prevention
measures. Finger pricked blood samples were
taken to detect the presence of malaria parasites
(thin and thick blood slides), to measure
haemoglobin level using HemoCue® 201
machine, and HIV testing by a trained
Phlebotomist.

Materials and Methods
Study Setting
The study was conducted among pregnant
women attending their first antenatal care
clinics in two Districts with varying malaria
transmission intensity. Kole District is in
Northern Uganda, with a population estimate of
297,479. It has 19 health facilities. In 2020,
14,458 pregnant women in the Kole district
attended the first ANC visit, with an average of
1,204 per month. Two high-volume facilities
were selected as study sites. Alito HC III and
Bala HC III. While Kyenjojo District is in
Western Uganda with a population estimate of
525,400. It has 49 health facilities. In 2020,
21,716 pregnant women attended the first ANC

Data Management and Analysis
Quantitative data was collected using ODK
software, exported to Microsoft Excel, and then
transferred to STATA version 15 statistical
package for further analysis. The outcome
variable for this study was malaria infection
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which was assessed using microscopy. The
independent
variables
include
sociodemographic factors (age, marital status,
educational status, and occupational status);
obstetric factors (gravidity, parity, trimester of
pregnancy, history of abortion); malaria
prevention measures (ITN ownership and use).
Descriptive statistics were done to explain the
study population in relation to relevant
variables. Both bi-variate and multi-variate
logistic regressions were used to assess the
association. Odds ratios generated were used to
reflect the likelihood of risk factors to malaria
prevalence in pregnant women.

participants. Data collected from each
participant and results of laboratory tests were
kept confidential.

Results
Socio-Demographic Characteristics
the Pregnant Women

of

A total of 760 pregnant women (379 in Kole
and 381 in Kyenjojo) were included in this
study, with a response rate of 99%. The age of
the participants ranged from 15 to 46 years with
a median age of 23, the majority (41.1%) of
them between 20–24 years. The majority
(94.5%) of the women were married, and about
77% of the women completed their primary and
secondary level education, and 97% were
farmers. Forty-three percent of the mothers
were multigravidae, 50.36% of them were in
their second trimester for their first ANC (Table
1). Over 85% of pregnant women owned at
least one ITN (Figure 1).

Ethical Approval
Mildmay Uganda Institutional Review
Committee (REF 0209-2020), Uganda National
Council for Science and Technology, and
University Ethical committee Texila American
University Guyana approved the study. Written
informed consent was obtained from all study

Table 1. Background Characteristics of Pregnant Women

Socio-demographics
Age
Median
Min
Max
Mean
Age Group
≤19
20 – 24
25 – 29
30 – 34
≥35
Occupation
Farmers
Traders/Professional
Unemployed
Education Level
None
Primary
Secondary or Higher
Marital status

Kole (N=379)
Frequency Percent (%)

Kyenjojo (N=381)
Frequency Percent (%)

Total (N= 760)
Freq Percent (%)

23
15
46
24

-

15
40
25

-

23
15
46
24

-

88
153
80
36
22

23.2
40.4
21.1
9.5
5.8

58
159
76
48
30

17.9
41.6
20.0
12.6
7.9

156
312
156
84
52

20.5
41.1
20.5
11.1
6.8

368
11
0

97.1
2.9
0.0

323
30
28

84.8
7.8
7.4

691
41
28

90.9
5.4
3.7

90
266
23

23.7
70.2
6.1

86
228
67

22.6
59.8
17.6

176
494
90

23.2
65.0
11.8
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Not married
Married
Gravidity
Primigravidae
Secundigravidae
Multigravidae
Trimester
1st
2nd
3rd

4
375

1.1
98.9

38
343

10.0
90.0

42
718

5.5
94.5

142
57
180

37.5
15.0
47.5

91
143
147

23.9
37.5
38.6

233
200
327

30.7
26.3
43.0

186
168
25

49.1
44.3
6.6

126
214
41

33.1
56.2
10.7

312
382
66

41.0
50.3
8.7

Figure 1. ITN Ownership among Pregnant Women

prevalent in the younger age (15 – 19 years)
compared to other age groups. The prevalence
decreased with increasing age. The other
variables (including marital status, educational
level attained and occupation) yielded no
significant association. The mother’s gravidity
and gestation period were found to be
associated with malaria prevalence (p<0.001).
More prevalent in primigravidae compared to
multigravidae. Pregnant women in their 1st
trimesters were more suspectable to malaria
than their counterpart in 2nd or 3rd trimesters.
ITN use was found to be statistically significant
at p<0.001, only in Kyenjojo but not in Kole
District (Table 2 and 3).

Prevalence of Malaria Infection among
Asymptomatic Pregnant Women
Malaria prevalence in pregnant women as
determined by mRDT and microscopy was
18.2% 95% CI: 15.6–21.1) and 11.1% (95% CI:
9.0–13.5) respectively (Figure. 2). High at
15.3% in Kole and 6.8% in Kyenjojo. The
majority, 96.4%, of cases were due to P.
falciparum.

Bi-variate Analysis of Factors associated
with
Malaria
Prevalence
among
Pregnant Women
In this study, the age group (p<0.0001) of the
pregnant women was found to be significantly
associated with malaria prevalence. More
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Figure 2. Malaria Prevalence among Pregnant Women by Microscopy and RDT
Table 2. Bivariate Analysis of Socio-demographic Factors associated with Malaria Prevalence in Pregnant
Women

Socio-demographic
characteristics

Age (years)
Adolescents (15-19)
Adults (≥20)
Marital status
Not married
Married
Educational level
No education
Primary level
Secondary & higher
Occupation
Farmer
Traders/Professional
Unemployed

Total
Malaria (by microscopy)
Positive
p-value**
N (%)

Kole District
Malaria (by microscopy)
Positive
p-value**
N (%)

Kyenjojo District
Malaria (by microscopy)
Positive
p-value**
N (%)

40 (25.64)
28 (8.97)

P<0.001**

26 (29.55)
32 (11.00)

P<0.001** 14 (20.59)
12 (3.83)

3 (7.14)
81 (11.28)

P=0.611

0 (0.00)
58 (15.47)

P=0.393

3 (7.9)
23 (6.7)

P=0.734

12 (6.82)
64 (12.96)
8 (9.52)

P=0.074*

8(8.89)
46 (17.29)
4 (20.0)

P=0.114

4 (4.65)
18 (7.89)
4 (6.25)

P=0.656

78 (11.29)
2 (10.71)
3 (7.32)

P=0.82

58 (0.00
0 (0.00)
0 (0.00)

P=0.228

20 (6.19)
3 (10.00)
3 (10.71)

P=0.426

Note: Row percent used, ** Pearson’s chi-square test at alpha = 0.05, N values are weighted
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P<0.001**

Table 3. Bivariate Analysis of Obstetric and Health-Related Factors Associated with Malaria Prevalence in
Pregnant Women

Obstetric and
other
Characteristics

Total
Malaria (by microscopy)
Positive
p-value**
N (%)

Gravidity
Primigravidae
55 (23.61)
Secundigravidae 14 (7.00)
Multigravidae
15 (4.59)
Gestation period
First Trimester
56 (17.95)
Second Trimester 24 (6.28)
Third Trimester
4 (6.06)
HIV serostatus
Positive
4 (50.0)
Negative
80 (10.6)
Haemoglobin levels
Any anaemia
56 (17.95)
No anaemia
24 (6.28)
ITN ownership
Yes
67 (10.26)
No
17 (15.89)
Number of ITN owned
None
17 (15.89)
One
41 (14.49)
Two
21 (9.77)
Three & more
5 (3.23)
ITN Use
Yes
50 (8.25)
No
17 (36.17)

Kole District
Malaria (by microscopy)
Positive
p-value**
N (%)

Kyenjojo District
Malaria (by microscopy)
Positive
p-value**
N (%)

P<0.001**

37 (26.06)
10 (17.54)
11 (6.11)

P<0.001**

18 (19.78)
4 (2.80)
4 (2.72)

P<0.001**

P<0.001**

41 (22.04)
15 (8.93)
2 (8.00)

P=0.002**

15 (11.90)
9 (4.21)
2 (4.88)

P=0.024*

P<0.001**

4 (50.00)
80 (10.6)

P=0.022*

0 (0.00)
26 (12.31)

P=0.296

P<0.001**

26 (25.49)
32 (11.55)

P=0.001**

10 (4.85)
16 (4.85)

P<0.001**

P=0.085*

49 (14.54)
9 (21.43)

P=0.242

18 (5.70)
8 (12.31)

P=0.054*

P=0.005**

9 (21.43)
29 (20.86)
18 (16.98)
2 (2.17)

P<0.001**

8 (12.31)
12 (8.33)
3 (2.75)
3 (4.76)

P=0.072

P<0.001**

43 (13.87)
6 (22.2)

P=0.253

7 (2.36)
11 (55.0)

P<0.001**

Note: Row percent used, ** Pearson’s chi-square test at alpha = 0.05, N values are weighted

area of residence, gravidity, gestation age, and
use of ITN showed a significant association
with the prevalence of malaria at p<0.05.
Accordingly, being an adult (older mothers
aged ≥20 years or more) had a 56% (AOR:
0.44, 95% CI: 0.21-0.88) protection from
malaria infection compared to adolescents
(young mothers 15-19 years). Staying in
Kyenjojo district had a 52% (AOR: 0.48, 95%
CI: 0.26-0.88) less likely to be infected with
malaria compared to pregnant women in the
Kole district. Multigravidae 62% (AOR: 0.38,

Multi-variate Analysis of Factors
Associated with Malaria Prevalence
among Pregnant Women
Multiple logistic regression analysis was
performed to identify independent predictors of
malaria among pregnant women. Ten
explanatory variables that were associated with
malaria in bivariable analyses at 10% level of
significance were entered into the multiple
logistic regression models. In the last step of
the analysis, two variables were excluded. Age,
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95% CI: 0.16-0.91) less likely to be infected
with malaria compared to Primigravidae and
Secundigravidae. Women not using ITNs were

6 times (AOR: 6.17, 95% CI: 2.76-13.86) more
likely to be infected with malaria as compared
to those using ITNs (Table 4).

Table 4. Multi-variate Analysis of Risk Factors Associated with Malaria Prevalence in Pregnant Women

Factors
Age in years
Adolesents (15-19)
Adults (>20 yrs)
Location
Kole
Kyenjojo
Educational level
No education
Primary
Secondary/Higher
Gravidity
Primigravidae
Secundigravidae
Multigravidae
Gestation period
First Trimester
Second Trimester
Third Trimester
HIV serostatus
Positive
Negative
Haemoglobin level
No anaemia
Any anaemia
ITN Use
Yes
No

Crude Estimates
OR
95%CI

p-value

Adjusted Estimates
aOR 95%CI
p-value

1
0.23

0.14 - 0.37

P<0.001**

1
0.44

0.21 – 0.88

P=0.021*

1
0.23

0.14 – 0.66

P<0.001**

1
0.48

0.26 – 0.88

P=0.018*

1
2.03
1.44

1.07 - 3.87
0.56 - 3.66

P=0.03*
P=0.446

1
1.26
1.23

0.55 – 2.91
0.40 – 3.77

P=0.589
P=0.718

1
0.24
0.16

0.13 - 0.45
0.09 - 0.28

P<0.001**
P<0.001**

1
0.68
0.38

0.30 – 1.58
0.16 – 0.91

P=0.372
P=0.03**

1
0.31 0.19 – 0.51
10.29 0.10 – 0.84

P<0.001**
P=0.023

1
0.51
0.58

0.27 – 0.96
0.12 – 2.62

P=0.035**
P=0.476

1
0.12

0.03 – 0.49

1
P=0.003** 0.08

0.01 – 0.43

P=0.003**

1
3.58

2.22 – 5.77

P<0.001**

1
2.12

1.12 – 4.00

P=0.021*

1
6.30

3.25 – 12.2

P<0.001**

1
6.27

2.82 – 13.94

P<0.001**

Note: Row percent used, ** Pearson’s chi square test at alpha = 0.05, N values are weighted

Ghana (8.9%) [12]. However, our results were
higher than studies conducted in Ethiopia
(2.83%) [13], coastal Ghana (5%) [14], SouthWest Nigeria (7.7%) [15], Southern Laos
(8.3%) [16] and India (5.4%) [17]. This
difference might be attributed to the difference
in geographical location among the study areas.
On the other hand, the prevalence in our study
was found to be much lower than the findings
from one study conducted in Uganda, which

Discussion
The overall prevalence of malaria was found
to be 11.1%, with prevalence higher in Kole
district at 15.3% compared to 6.8% in Kyenjojo
district (P<0.001). The results are similar to
studies conducted in the Central region of
Uganda (10%) [8], West Ethiopia (10.8%) [9],
Sudan (13.7%) [10], a systematic review and
meta-analysis in Ethiopia 12.7% [11] and in
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showed a prevalence that varied from varied
from 20% in Mulago [18], 21.3% in Mbale [19]
to 66% in Tororo [20]. This difference may be
due to the scale-up of prevention measures like
increased ITN, in our study, over 83% coverage
of at least 1 ITN and use of 92% for those
mothers who had access.
Factors associated with the prevalence of
malaria among pregnant women - at multivariate analysis, age of the pregnant woman,
residence/district, gravidity, gestational age,
anaemia, and ITN utilization were found to be
significantly associated with malaria infection.
Age of the mother - In this study, mothers with
an increased age were found to have lower odds
of developing malaria infection. This is in line
with studies conducted in different tropical
African countries [21, 22, 23] which reported
pregnant women of a young age are at the
greatest risk of malaria infection. This may be
attributed to mothers with increased age have
better exposure, good awareness about malaria
prevention, and previous frequent malaria
exposures leading to developing immunity to
malaria. However, according to the studies
conducted in Ethiopia [24], and Sudan [10], age
had no significant association with malaria
infection.
Gravidity and gestational age as risk factors
to MiP – In our study, pregnant women who
were in the 1st trimester were at increased odds
of developing malaria infection compared to
mothers in their 2nd or 3rd trimester. Besides
this, prime gravidae had increased odds of
malaria infection compared to the multigravid.
Similar results were found from studies done in
sub-Saharan Africa countries [24-27], which
showed a higher risk of malaria infection
among primigravidae than multigravidae. Low
risk of malaria among multigravidae mothers
may be associated with the development of preimmunity to malaria with increased gravidity
and previous exposures. Primigravidae mothers
lack antiadhesion antibodies against CSA
binding parasites, which develop only after
successive pregnancies, and this makes them

more susceptible to infection [28].
ITN – Not using ITN in our study increased
the odds of developing malaria infection during
pregnancy. Our finding was also in agreement
with the study conducted in Nigeria [24] and
Ethiopia [21], which showed that the use of bed
nets had an impact on decreasing infection. The
possible explanation could be ITNs effectively
reduce human-mosquito contact, which can
prevent diseases. In this study, the coverage of
ITNs was very high in both districts (Kole at
89% and Kyenjojo at 83%), while ITN use
among those who owned at least 1, ITN was
very good at 93.7%. This may explain the high
protective effect observed in our study.
However, our results are different from those
reported in Ghana, where ITN use was
associated with a higher risk of malaria
parasitaemia [29]. However, this surprising
result was attributed to the state of the ITN used
because about 12% of participants in their study
reported the nets in which they slept were torn.

Conclusion
The study findings show that malaria
prevalence among pregnant women in both
districts was low, varying among the two
districts – higher in Kole districts and lower in
Kyenjojo and P. falciparum is the most
predominant Plasmodium species. Age of
pregnant woman, gravidity, gestational age,
ITN use, and anaemia had a significant
association with malaria infection. The timing
of the first visit for ANC is critical for early
screening and identification of mothers at most
risk of complications during pregnancy,
including malaria. Hence any mother screened
with these risks’ factors should be considered
“most at risk” and included as part of the
criteria for admission of those with them. There
is value if the information on the prevalence of
malaria at the ANC booking becomes more
widely available through simple screening as
done in this study were to be adopted in areas
for broader malaria surveillance and monitoring
deployment of interventions.
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Abstract
Patients have developed a well-informed sense of validation concerning maintaining hygiene
standards. The pandemic, somehow in disguise, presented the valuable perspective of life reflection
and gratitude. The attitude of a majority of patients engaged was immensely that of a deep reflection
of the privilege of having access to early diagnosis, treatment, and adequate support. However, the
complaints of the past, knowing that they are alive and have hope to keep fighting on with gratitude
and sense of acceptance. However, they wished that the experience of the social media – health
engagement platform should continue as it provided a good level of the bridge of gap of information.
The cost of treatment remains a major concern as it largely translates to possible dropout from
treatment courses for most cancer patients who can’t afford the current cost. The concerns of the
cancer patients and survivors during and after the covid-19 pandemic are similarly a concern to
public health professionals worldwide. The need to aid their return to routine health care services is
more important and therefore requires an urgent reorganization of cancer management services. An
urgent intervention should be focused on patient re-orientation /pandemic control, staff training and
retraining, awareness campaign, screening and result accessibility, special pandemic services,
amongst others. The outcome reflected a very huge level of poor cancer patient experience in the
public cancer treatment centres, while the reverse is the case with the private cancer treatment
centres. This can be managed if an urgent intervention as proffered is implemented.
Keywords: Cancer, Coronavirus, Covid-19, Cancer screening, Cancer treatment, Patient experience.

Introduction

is not known to cause long-lasting immunity.
Over 1 million people have died due to
COVID-19. So far, the disparities in incidence
as well as mortality rates make control difficult.
This situation has presented completely a new
normal to every sphere of life in terms of
relationships and interactions [1]. The COVID19 pandemic has severely impacted all areas of
life. The medical care institutions have been

Coronavirus are important human and
animal pathogen. In 2019, a novel coronavirus
was identified using open isolation and
sequencing. The virus is called the severe acute
respiratory syndrome coronavirus 2 (SARSCoV-2), which causes COVID-19. It is known
to be highly contagious, and the current vaccine

*Corresponding Author: henroid100@hotmail.com
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severely affected as well. Cancer patients have
been affected in terms of the treatment delivery
care with the upsurge of competing risk, the
cancer patients are immune-compromised, and
this puts them at a greater risk of infection or
dying from it. There is also the problem of
interruption of care arising from competing
availability of manpower and the new COVID19 influenced treatment framework. There is
also the case of the current alarming rate of lack
of resources at the national and state level due
to the reshuffling of resources to cater for
distribution across the board.
At this juncture, there is no one size that fits
all in terms of the current approach to
delivering care to all the various cancer types.
Some occurred significant changes to the
delivery of cancer care include.
1. Social distancing in clinic waiting rooms
and work areas.
2. New and continuous experimenting
screening procedures and laws.
3. Drive-through blood draw and injections
which minimizes contacts.
4. Inability to offer or access treatment due to
travel restrictions.
5. Engagement of telemedicine and virtual
check-ins which leaves a greater proportion
of cancer patients without access to
information technology without access to
periodical consultation.
The sudden pandemic of SARS-Cov-2 (also
known as novel coronavirus disease 2019,

COVID-19) poses a severe threat to hundreds
of millions of lives in the world [2]. They
further affirmed that the complete cure of the
virus largely relies on the immune system,
which becomes particularly a challenge for the
cancer subjects, whose immunity is generally
compromised. However, there is a general
consensus that the clinical data on the
prevalence of SARS-Cov-2 for cancer patients
is still limited [2]. Patients with Cancer remains
one of the groups that are most affected by the
COVID-19 pandemic. The reasons include that
the Frequent systemic immunosuppressive state
and the requirement of frequent admission to
the hospital.
It is obvious that cancer diagnosis is very
likely to increase during and after the COVID19 pandemic as a result of halted screening at
virtually most health facilities across the
country. In fact, the frequent visits to the
hospital will also increase the rate of exposure
at contacting the Covid-19 virus [3, 4]. In lieu
of this, there is the need to think ahead at this
time and unconsciously develop an evidencebased guideline for the management of cancer
patients during and beyond the pandemic. In
doing this, the patient experience will play an
important, informed part of the evidence-based
guideline. In recent conferences, the demanding
questions now are if Cancer increases the risk
of contracting COVID-19 or the other way
around [5].
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Figure 1. Bidirectional relationship between coronavirus disease 2019 (COVID-19) and cancer

Increasing Risk: Covid-19 and Cancer
Table 1. Oncoviruses and respective Cancers

Virus
EBV

Cancer
Burkitt’s lymphoma, non-Hodgkin lymphoma, post-transplant
lymphoproliferative disorder, nasopharyngeal carcinoma
HPV
Cervical carcinoma, Head, and neck cancer
HBV
Hepatocellular Carcinoma
HCV
Hepatocellular Carcinoma
HTLV1 Adult T-cell leukemia
KSHV
Kaposi’s sarcoma
MCPyV Merkel cell carcinoma
HCMV Mucoepidermoid carcinoma
EBV (Epstein-Barr virus), HPV (human
of 2020, Cancer currently accounts for 8.8
papilloma virus), HBV (hepatitis virus B), HCV
million deaths annually. The data is that 70% of
(hepatitis virus C), HTLV-1 (Human T-cell
this
mortality
is
from
Africa
and
Lymphotropic Virus), KSHV (Kaposi’s
underdeveloped Nations / low and middleSarcoma Herpesvirus), MCPyV (Merkel Cell
income countries.
Polyomavirus),
HCMV
(human
Incidence is 1 in 5 man and 1 in 6 women,
cytomegalovirus).
while mortality is 1 in 8 men and 1 in 11
Currently, researchers are actively seeking
women (IARC, 2020).
answers to the possible causal relationship. As

Figure 2. Estimated Number of New Cases in 2020. Worldwide, Females, all Ages
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Figure 3. Estimated Number of New Cases in 2020. Worldwide, Males, all Ages

It is a global public health challenge in
demand for a new delivery care approach in the
epidemic era.
Asia and Africa have a higher proportion of
cancer deaths compared with their incidence.
This is due to the prevalent higher frequency of
cancer types with poor prognosis and the
unfortunate situation of limited diagnosis and
treatment.
The demand for an improved cancer delivery
care approach in Nigeria and Africa is also due
to the possible certainty of increased diagnosed
cancer cases which is consequent to the
increasing population growth worldwide and
ageing, which is a major factor.
The predisposing risk factor of Cancer is
also on the rise and playing a big part. An

example includes obesity, diabetes mellitus,
respiratory disorders, etc.
Finally, in the UK (United Kingdom), the
2014 UK population stood at 65 million.
The 2035 estimated UK population is 73
million. However, in 2014, people diagnosed
with cancer in the UK were 360,700.
In Nigeria, the total number of cancer cases
as of 2018 stood at 115,950, while the deaths
recorded were 70,327. This is a huge impact
compared to a more catastrophic impact with
COVID-19 pandemic.
The prediction in 2035 is an additional
12,600 cancers due to risk factor changes
140,600 will be cancelled due to population
changes leading to a total estimated case of
514,000.

214

Figure 4. The 2035 Estimated UK Population Diagnosed with Cancer
Adapted from cancer research UK, cruk.org/cancerstats

Figure 5. Cancer Country Profile 2020. Nigeria
Adapted from www.who.int.

In Africa, there is a high rate of lack or
inadequate cancer research capacity due to lack
of funds and under-funding. Apart from
colorectal, breast, and prostate cancer, lung
cancer alone accounts for 13% of all new

cancer diagnosis globally and 24% of cancer
deaths.
Currently, lung cancer research needs
investment that matches the impact of the
disease.
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In Nigeria, people living in the rural areas
and with low socio-economic status are worse
likely to not have access to diagnosis compared
to persons living in the urban areas during the
pandemic.

Incidence and Cancer in
during Pandemic

applied to Africa, the similar ripple outcome is
far obvious considering the level of our
countries health status.
According to a JAMA study of more than
200,000 cancer patients looked at during the
pandemic and the current incident rate of many
types of cancers, there was a significant decline
in newly identified patients with six common
types of Cancer.
The findings were similar to studies from the
Netherland cancer registry (40% decline in
weekly cancer incidence and the UK (75%
decline in referral for suspected COVID-19
restrictions were implemented) [6]. The decline
in newly identified cancer patients in Nigeria
was also obvious following the many months of
restrictions and state lockdowns across the
nation.

Numbers

The paucity of data in Nigeria regarding this
field is a challenge. However, considering other
data, the National population-based modelling
study from England found a substantial increase
in the number of available cancer deaths in
England are to be expected; 7.9 to 10% breast
cancer, 15.3 to 16% lung cancer, 4.8 to 5.3%
for oesophageal Cancer.
This is due to delay in treatment waiting
periods, inadequate access, and travel
restrictions. This data is worrisome, and if to be

Figure 6. Expected Rise in Cancer Deaths
Adapted from https://www.statista.com/chart/21550/cancer-deaths-england-coronavirus/

surveillance biscuits visits to detect cancer
reoccurrence
(mammograms
are
colonoscopy).
2. Screening clinics should be developed to
allow for patients with symptoms to be

The CDC Guidelines on Providing Safe
Care for Patients during Pandemic
1. In general, any clinical visits that can be
postponed without risk to the patient should
be postponed; similar visits include routine
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evaluated and tested in dedicated units with
dedicated staff.
3. Patient screening status & Covid19 positive
status should be documented prior to the
patient entering the facility.
Other CDC guidelines are on:
1. General health care facility and healthcare
professional guardians.
2. General clinical care guidelines.
3. Home Care guidelines.
4. High risk for population guidelines.

Cancer Screening, Diagnosis,
Staging during Pandemic

experience in some specialized cancer hospitals
(Tables-7, 8 and 9) in Wuhan- the originally
endemic center of the virus. Furthermore, they
formulated an expert consensus which was
developed by all contributors from different
disciplines after full discussions based on their
understanding and analysis of limited
information of COVID-19. The consensus
highlighted a multidisciplinary team diagnostic
model with the assessment of the balance
between risks and benefits prior to treatment,
individualizing satisfaction of patients’ medical
needs, and acceptability in ethics and patients’
socio-economic conditions.
In Nigeria, evidence of similar policies at the
national level don’t seem to be accessible, and
perhaps non-existence as detailed search and
enquiry has yielded no outcome. However, the
Nigeria National Policy on cancer control has
been established, but to what extent is it been
implemented to adjust to the present pandemic’
is yet to be observed at the grass root.

and

The halt in national screening programs in
most countries during the pandemic and its
impact on future cancer mortality is a matter on
the front burner. The backlog of patients with
symptoms would happen and need urgent
assessment therefore, assistance will have to be
prepared for in the nearest future [2].
1. There are definitely the increasing delayed
elective surgeries that need to be managed.
2. Elective surgeries as to when it should be
resumed is dependent on,
a. Infection rates and downward rates
patterns.
b. Availability of resources for utilization
c. Possible privatization and scheduling of
cases managed by all stakeholders’
example surgeons, general doctors,
theatre nurses etc.

Model for
Oncology

Covid-19

Screening

in

1. Cancer + symptoms or exposure to positive
persons = priority testing.
2. Cancel + no symptoms = variable across
institutions.
3. All lung cancer patients should be tested.
4. Cancer patients with lower respiratory
symptoms and/or signs (e.g., Fever, cough,
dyspnea, or hypoxia.) All those with
exposure to someone with concerned covid19, will proceed with testing for SARScov-2 using a nucleic acid amplification
test.
5. Cancer patient with a known exposure need
to be tested for covid-19, quarantined, and
closely followed up.

Practical Approach to the Management
of Cancer Patients and Anticancer
Treatments during Pandemic Using the
Pandemic in 2019
On top of a wide range of medical references
and interim guidelines, including CDC, NCI,
ASCO, ESMO, NCCN, AACR, ESMO, and the
National Health Commission of China, etc.,
they formed a guideline based on their
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Figure 7. Practical Approach to the Management of Cancer Patients with Suspected COVID Symptoms in Covid-19 Era

Figure 8. Practical Approach to the Management of Cancer Patients with Fever in Covid-19 Era
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Figure 9. Practical Approach to the Management of Cancer Patients with Solid Tumour Diagnosis in Covid-19 Era

Adapted from the practical approach to the
management of cancer patients during the novel
coronavirus disease in 2019 pandemic: an
international collaborative group [7].

and understanding, 42% are anxious 33% as
stressed and about 22% are depressed.
The mental health of caregivers is also very
crucial.
Physicians,
nurses,
laboratory
scientists, and others seem to be borne out and
appear isolated due to long straight work hours
as they worry about their own health and
meeting with the complex demands at work as
well as difficult choices inpatient care. There is
a need for urgent solutions, including
communication guide, creation of common
coping mechanisms and supporting measures
[18].

Dealing with Cancer Patients Mental
Health during the Covid-19 Pandemic
Mental health is a big aspect of cancer
patients and cancer care. patient presents stress,
depression, anxiety, insomnia, denial, anger,
and fear on the other hand, studies have shown
that more than 53% are worried 45% so quiet
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Figure 8. Stakeholders in the Management of Cancer Patients in Covid-19 Era

revise their national cancer control policies and
commit resources to improve cancer screening
cancel management [5].
The majority of the African countries had
implemented their control policies before the
incidence of the COVID-19. However, the
COVID-19 induced health crisis is a potential
threat to these LMIC initiatives.
The movement restrictions and lockdowns in
various countries led to the slowing down of
non-emergency services and the diversion of
physical and manpower resources. This
slowdown deeply impacted the entire
continuum of cancer care [9].
Almost all African countries experienced
suspensions in cancer screening which lasted at
least one month owing to the lockdown
restrictions, changing in health priorities, and

Equitable Cancer Care in Pandemic Era
It is important at this time to make noncommunicable disease prevention and control a
global priority. Equitable cancer care in terms
of priority regardless of income will improve
cancer survivors. In achieving this, it is
therefore important to work towards declaring
universal healthcare to be a human right
principle. 1% of all patients who have covid-19
had a history of Cancer. Cancer patients don’t
appear to have any benefit to testify of in terms
of Health insurance in Nigeria, why is this so,
and is anyone listening to them?
The global call by WHO in 2018 for urgent
action towards elimination of cervical Cancer
stimulated many low- and middle-income
countries-(LMIC) in the pre-covid times to
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reduced patient visits. This will no doubt widen
the existing disparities in oncology care [10].
Since the re-opening of most cancer services
in 2021, most of them generally operated at
significantly reduced capacities [10]. There is
an urgent need for high-level coordination
efforts to ensure adequate continuity of cancer
care following lockdown.
Restarting cancer screening activities as the
crisis situation somewhat settles down will
require a well-coordinated effort to reach out to
the community more proactively [10].
Every COVID-19 patient with suspected
Cancer should opt for getting an early cancer
diagnosis and initiating treatment without
delay. The benefits far outweigh the threats
posed by COVID 19.
During the pandemic, hospitals may be
unable to provide regular hospital service due to
patient overload and inability to provide regular
hospital services. In a report [11] from a
questionnaire survey of 1147 patients with
colorectal cancer, results showed that 78% of
the patients were affected by the outbreak. The
top three most affected events were laboratory
and imaging examination, chemotherapy which
included targeted therapy, and immunotherapy,
the determination of treatment of shelves.
About half (63%) of the patients visited the
hospital for treatment, and among the patients
who did not visit the hospital, 44.1% did not go
because of travel restrictions or quarantine
policies, to 3.4% because of fear of infection,
and 10% because of cessation of outpatient
services in the hospital [11].
Other research has shown that patients with
Cancer are particularly vulnerable to respiratory
viruses because of the immunosuppression
caused by Cancer or anti-cancer treatments
[12].
In another report [13], the significant
heterogeneity among studies was seen for
Cancer, 42% cases in the covid-19 cohorts.
Cancer prevalence in the cohort from Asia
was 3.9%, Italy and USA were 5.1 and 5.2%,
respectively.

Cancer appears to be in risk factor for severe
covid-19 infection. A higher prevalence of
covid-19 infections rates has been reported in a
number of studies with more severe outcomes
in the cancer group [14, 15].
If the current pandemic takes longer or if the
word encounters a re-emergence of the virus,
our Cancer strategy will have to change, and
cancer treatment pathways will have to adapt to
the pandemic [13].
In New York City, a higher prevalence of
cancer in patients with covid-19 infection was
reported. 8% covid-19 patients admitted to the
intensive care unit in Lombardy, Italy had a
history of malignancy.
About 20% of covid-19 deaths across Italy
were associated with active cancer patients [7,
16, 17]. In another article, only 10 patients
(0.9%) had cancer history and 3 patients had
severe symptoms on admission amongst 261
reported patients in a cohort study [2].
Due to the description of non-essential
services and reallocation of resources and at the
same time the urgent global effort towards
discovering therapies that treat or prevent
covid19 infection, the shortening of traditional
regulatory timelines has become the resultant
effect.
This experience should stimulate similar
health and government agencies in the way
future cancer research is conducted, this, in
turn, involves integrating patient perspective in
our daily delivering care with an expectant
patient satisfactory outcome.
Engaging patient experience in cancer care
during the pandemic and beyond can help to
separate signal from noise, consequently, the
opportunities of having all of this information
will create data and technology to provide
meaningful and large-scale impact, which is of
immense need today.
This gap is what this article seeks to bridge.
Patients from across 4 major cancer treatment
centres/facilities in the southwest were engaged
with consent using a semi-structured interview.
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Their perspective on the experience and
impact as cancer patients in the era of the
COVID-19 pandemic in 2019/2021 regarding
their cancer management during the peak of the
pandemic was identified and presented in
discourse form to provide informed decisions in
the perception of the cancer patients as to the
future of cancer management in the current era.
This way, the patient need not be afraid to
seek care, i.e., negative for COVID-19 or
positive for COVID-19. Patients should be
confident that we are still here to care and listen
to them.

Eko Hospitals PLC, Lakeshore Cancer
Center, LUTH, and LASUTH are situated in
Lagos State, OOUTH is at Ogun State. Eko
Hospitals PLC and Lakeshore Cancer Center
are private institutions. At the time of this
study, all the centres used for this study were
actively treating cancer patients and recognised
as major cancer registry contributors in the
southwest.
Their perspective on their experience as
cancer patients about the observed impact of the
COVID-19 pandemic on their cancer
management between 2019/2021 was identified
via semi-structured interview and use of
questionnaires which is then presented in data
form to provide informed decisions in the
perception of the cancer patients as to the future
of cancer treatment and patient satisfaction in
the current era. This was mainly to collect
appropriate information on some of the
responses provided in an unpublished survey of
550 patients. The questionnaires were
simultaneously filled in just as the interview
was ongoing on the spot.
This allowed the participants to share their
thoughts on the possible impact of the covid-19
outbreak through open-ended questions.
Although it was challenging because of
disclosure issues, however, interviews lasted
between 15 minutes to an hour and was
conducted in English and local languages. The
results from the questionnaires were analysed
using the Epinfo-7TM version.
The summary of the responses was
deliberated upon by presenting it to a sevenman panel of review. These responses and the
resulting patient perspectives upon deliberation
were further presented in a report thematic
approach.
For strict ethical purposes, the name of the
hospitals will be referred to as facilities A, B,
C, D & E, and in no particular order. Names of
patients were withheld as the majority refused
to consent to be recorded except for a few.
The guided structure questions are.

Objective
There are three main objectives of this study.
1. To observe the level of cancer patient
experience
during
the
COVID-19
pandemic.
2. To observe the level of impact of the
pandemic on their cancer management
routine and,
3. To proffer possible measures at mitigating
the observed impacts and improving patient
experience during future pandemic
occurrences.

Methodology
This study is a prospective case report which
was implemented using a phenomenological
qualitative approach where human experiences
were reported through the descriptions that are
provided by the people involved. A quantitative
approach was also applied in terms of the
statistics derived from the questionnaires used
as well.
Patients from across 5 major cancer
treatment centres / facilities in the southwest
were engaged with consent using a semistructured interview and questioneers. The fivecancer treatment center includes Eko Hospitals
PLC, Lakeshore Cancer Center, Olabisi
Onobanjo University Teaching Hospitals
(OOUTH) and Lagos University Teaching
Hospital (LUTH), and Lagos State University
Teaching Hospital (LASUTH).
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1. How sudden was the occurrence of the
COVID-19
pandemic
to
you?
(Surprised/Normal/Both).
2. Did you expect that it would have any
impact both on your status and treatment?
(Yes/No).
3. Was the pandemic of any psychological
effect to you? (Yes/No).
4. To what extent was the psychological effect
during
the
lockdown?
(Very
severe/severe/normal).
5. In your opinion, what were the causes of
the severe psychological effects?
6. Was there any care update by the clinic to
you throughout the time of the lockdown?
(Yes/No).
7. Was there any home visit, telephone call or
online consultation through the period to
you by your clinic representatives?
(Yes/No).
8. What was your experience during your first
visit to the clinic upon relaxation of the
lockdown?
9. Did you notice strict adherence to covid-19
rules by health officials in the clinic (Yes /
No/Partial).
10. What was your major challenge upon
resumption of cancer treatment after the
lockdown?
11. Did you have any health crisis during the
lockdown and how did you manage it?
12. How satisfied are you with the measures
your hospital took in terms of care during
the lockdown and after the lockdown
(Satisfactory/Non-Satisfactory).

The impact of the pandemic actually became
a reality to a majority of the patients after the
initial months. They began to understand that
their health was at risk, and access to treatment
was obviously becoming a challenge.
Beyond just a mere shock, the impact of the
pandemic became severely psychological,
especially during the lockdown as testified by
about 62%. It was characterized with fear and
constant worries following the search for an
alternative to managing the resultant pains and
crisis emanating from the unavailability of
drugs. Actually, the major cause of the severe
psychological effects was due to the resultant
fear arising from the rumours of numerous
deaths about the elderly sick ones and familiar
cancer patients from other states and the
inaccessibility to drug refill during the serial
lockdowns.
We observed that, unlike the private cancer
treatment centres, the public cancer treatment
centres did little or nothing in terms of their
cancer patient follow-up. In fact, most patients
confirmed that reaching the cancer care
providers was a challenge as a majority
discovered that the customer/reception desk line
wasn’t even connecting at all. It became
difficult accessing their care provider
throughout the lockdown.
It was rather not surprising that only the
Patients from the private treatment centres
confirmed that drugs were sent to them using
private commercial distribution services upon
complaints made, A few had ambulances arrive
their homes to pick them to the hospitals for
closer observation when they had crises, but
they confirmed it came at a cost as well.
Most patients reported that visiting the clinic
for the first time after numerous weeks brought
lots of nostalgic feelings. The atmosphere was a
new normal, and its adherence to the new
normal protocols wasn’t optional. They
observed the following activities, amongst other
things at their clinics.
1.Compulsory Covid-19 protection strict
measures.

Results
Of the 55O patients engaged in the
unpublished thesis report on the policy
integration of cancer patient experience, only
93 patients were accessed for this interview due
to the limited time.
From the patients’ response, it was obvious
that the covid-19 pandemic occurred suddenly
and with a shock to a majority of the cancer
patients.
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row during the lockdown”. Another 30% of
patients also confirmed that they had one or two
resultant health crises during the lockdown and
therefore are lucky to be alive as only a few
could have access to the ambulance service in
the private treatment centres.
Virtually all the patients came to realize that
the effect of the covid-19 was worse than they
thought, following the severe increase in the
cost of treatment. The current hike in the cost of
treatment has destabilised the hope of many
patients. For instance, the cost of radiotherapy
sessions is now approximately 246,000 Naira(512USD), and surgery is about a total of
550,000 Naira-(1,146 USD) (must be paid in
two installments only), chemotherapy – drug
administering cost about 50,000Naira. These
prices represent a 40% increase from the
previous cost. The covid-19 impact on the
patients’ cancer management routine as
observed from the patient’s perspective was not
in doubt. It is far-reaching and at a huge cost.
The
entire
events
and
prevailing
circumstances are clearly not unique to Nigeria
alone; the observed level of cancer patient
experience during the COVID-19 pandemic
was illustrated in this study engagement. In
fact, the little time scheduled for this study
reduced the number of reached patients.
The results are summarily presented below
(Table 2).

2.Not too-well coordinated activities in terms
of clinic activities and appointments.
3.Huge percentage increase in cost expensive
cost of treatment.
4.Staggered nature of health workers activities
and,
5.Compulsory
covid-19
test
before
commencement of further treatments.
Patients reported that there was very strict
adherence to the covid-19 protection protocols
initially; however, it appears a bit relaxed
compared to the strictness observed months
back.
They also reported to have observed other
clinical issues as it affected their cancer
treatment options, they include.
1.Long appointment date following various
target clinic consultations.
2.An additional cost of laboratory test and
compulsory covid-19 test before surgery
and,
3.The increased cost of chemotherapy or
radiotherapy treatment and drugs due to
increased imputed hazard allowance of
health officials and cost of PPE packages.
One notable observation during their clinic
sessions was the confirmation of previous
reports of the demise of many cancers’ patients
within the 4 months of the lockdown from
various states. Regrettably, most of the deaths
were reportedly associated with COVID-19.
According to a patient, she said “I am lucky
to be alive because I suffered two crises in a

Table 2. Summary of Opened Structured Questions asked with Responses from Participants

No
1

2

3

Questions and the summary response
Question
How sudden was the occurrence off covid-19 to you?
Summary Response Over 65 % said the covid-19 came surprisingly, 15% was actually expecting
the virus in Nigeria, therefore wasn’t a surprise while 20% said it was with
mixed feelings i.e., both a surprise and just normal feelings.
Question
Did you expect that it will have any impact both on your health status and
treatment?
Summary Response 82% didn’t expect the impact as observed? Initially many felt no but after a
month of lockdown the reality became clear that certainly, their health
management was at risk.
Question
Was the pandemic of any psychological effect to you?
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Summary Response

4.
5.

6.

Question
Summary Response
Question
Summary Response

Question
Summary Response

7.

Question
Summary Response

8.

Question
Summary Response

9.

Question
Summary Response

10.

Question

Over 62% said yes’ except for those who had recently seen their doctor and
had their drugs. However, when their drugs finished within two months with
no access to drug due to restricted movement, the psychological effect began
to emerge with obvious panic.
To what extent was the psychological effect during the lockdown?
62% said it was actually severe for various reasons.
In your opinion, what were the causes of the severe psychological effects?
The resultant fear arising from the rumours of numerous deaths about the
elderly sick ones and familiar cancer patients from other states.
Fear of the lack of accessibility to treatment (chemotherapy and target
radiotherapy sessions).
Inaccessibility to drug refill when exhausted thereby having the experience
of unabated excruciating pain.
Cancellations of appointments.
Fear of exposure to the covid-19 virus.
Was there any follow up- care update by the clinic to you throughout the
time of the lockdown?
14% said “Yes” and 86% said “No”. Almost all the patients that explained
that nothing as to a single follow-up or check up on them was experienced
were from the public treatment centres unlike the patients from the private
treatment cancer centres that had more of positive responses, However, the
majority complained that the intervention came quite late in the heat of the
pandemic.
Was there any home visit, telephone call or online consultation through the
period to you?
Only the Patients from the private treatment centres confirmed that drugs
were sent to them using private commercial distribution services upon
complaints made, A few had ambulances arrive their homes to pick them to
the hospitals for closer observation when they had crises, but they confirmed
it came at a cost as well.
What was your experience during your first visit to the clinic upon relaxation
of the lockdown?
they observed the following activities amongst other things.
Compulsory Covid-19 protection strict measures.
Not too-well coordinated activities in terms of clinic activities and
appointments.
Huge percentage increase in cost expensive cost of treatment.
Staggered nature of health workers activities.
Compulsory covid-19 test before commencement of further treatments.
Did you notice strict adherence to covid-19 rolls by health officials in the
clinic (Yes / No /Partial).
Majority said “Yes”. There was very strict adherence initially; however, it
appears a bit relaxed compared to the strictness observed months back.
What was your major challenge upon resumption of cancer treatment after
the lockdown
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Summary Response

long appointment date following various target clinic consultations.
additional cost of laboratory test and compulsory covid-19 test before
surgery.
Increased cost of chemotherapy or radiotherapy treatment and drugs.
Long appointment dates following very staggered clinic consultations
However, a notable response was that of the observation of the demise of
many cancer patients within the 4 months of the lock down from various
states. Regrettably, the deaths were associated with COVID-19 as reported.
11. Question
Did you have any health crisis during the lock down and how did you
manage it?
Summary Response about 30% of the patients confirmed they had one crises or the other ranging
from mild to severe.
The majority of them had a follow-up call by their care nurses. Whatzapp social Media forum was created for purpose of Continuum of care, which
was restricted to simply health advice, home management of crisis, creation
of appointment with physicians for emergency cases and in some cases
utilisation of ambulance services to homes to bring patients in crisis to the
hospitals but this was for those within Lagos state only.
12. Question
-How satisfied are you with the measures your hospital took in terms of care
during the lockdown and after the lockdown (Satisfactory/Non-Satisfactory)
Summary Response During the lock down, majority was really not satisfied, however, after the
lockdown, a bit of confidence gradually returned, but the current hike in cost
of treatment has destabilised the hope of many patients. For instance, the cost
of radiotherapy sessions is now approximately 246,000 Naira and surgery is
about a total of 550,000 Naira (must be paid in two instalments only),
chemotherapy – drug administering cost about 50,000Naira. These prices
represent a 40% increase from the previous cost.
this report is in agreement with this studies’
Discussion
findings.
A majority of the cancer patients are
There is a need for urgent new cancer
concerned about the events of the outbreak and
management strategies to be adopted in order to
the lasting effect on the re-start and
maintain unhindered services during the acute
normalisation of both cancer screening and
phase of the pandemic and its aftermath.
treatment services.
A newly adopted strategy engaged from the
As at the time of this research, covid-19
grass-root level can significantly enhance the
patients with cancer symptoms would most
quality of treatment as well as the reach of
probably experience delay or difficulty
cancer screening. Of most concern is the need
accessing diagnostic and treatment services,
to decentralize health screening services to
especially in lower and middle-income
primary care centres in rural primary health
countries, and this will most possibly aggravate
areas because the presence of this screening
the situation with greater impact on the sociocentres are major hub for awareness campaigns
economically disadvantaged population [10].
within the geographical area.
Most papers reported that the screening test
A system galvanized towards telemedicine
in diagnostic and treatment services in most
via ICT technology will be very helpful in
African countries where worse affected [5], and
easing access to patients to aid monitoring.
Regardless, if the cancer centre is a public or
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private owned centre. Restarting and
maintaining cancer management activities as
the pandemic relapses will deliberately require
a well-organized effort to galvanize a strong
community reach. The concerns of the
apparently healthy individuals are similarly
concerns to public health professionals
worldwide. The need to aid their return to
routine health care services is more important
and therefore requires an urgent reorganization
of cancer management services.
There is an urgent need for adequate
structural analysis to enumerate the impact of
the
pandemic
from;
health
systems
perspectives, focusing on governance, finance,
workforce,
infrastructure
and
services,
information system, and quality assurance
process relevant to screening Continuum.
A focus in the increased awareness of cancer
screening and proposed cancer management
policy intervention is strategically crucial,
especially during the pandemic, as this will
build public trust. The current fears of
perception of the common public of their
personal risk of severe illness from covid-19
versus the risk of not seeking healthcare advice
if they have symptoms suggestive of Cancer
needs to be changed [10, 18, 19].
Suffix this study to have shown that the
covid-19 impact on the patients’ cancer
management routine as observed from the
patient’s perspective was not in doubt. It is farreaching and has come at a huge cost. The
entire events and prevailing circumstances are
clearly not unique to Nigeria alone; the
observed level of cancer patient experience
during the COVID-19 pandemic was illustrated
in this study to a reasonable extent much
resourceful and dependable. [2, 7, 11, 14-18].
In the response review panel of six core
health workers and one Female cancer survivor,
the various responses were discussed, and
possible interventions were proposed for future
strategic cancer management in the pandemic
era bearing in mind that it is no longer business
as usual. Amongst the responses, the review

team was strongly burdened with unpleasant
and unfortunate deaths reported following the
lockdown effect, especially from patients who
largely reside in rural municipals of other states
outside Lagos across Nigeria but routinely
visited cancer treatment Facilities in Lagos.
Furthermore, the much unprepared state-ofthe-nations health care system towards existing
diseases in terms of neglect and diversion of
attention and resources to combat covid-19 was
discussed and solutions proffered. The upsurge
in the cost of treatment was also another
concern. There is an urgent need to have new
strategies and national policies to guide
practices during pandemics by Nigeria.
Amongst many decisions conversed. A few
noteworthy among these include:
Re-orientation /Pandemic Control
Emphasis should be placed on adequate
treatment and re-orientation of cancer patients
regarding the pandemic occurrence using past
cases as a reference to be a coping strategy.
These can be disseminated via social media
platforms which are easily accessed by patients
using smart phones etc.
Staff Training and Retraining
Private
and
Public
Hospitals/clinic
management must resolve to train and retrain
staffs of cancer screening centres to prevent
discontinuation of cancer screening and
treatment services during pandemics.
Awareness Campaign
Awareness at all levels is a priority.
Therefore, a deliberate policy to drive
monitored Improvement on community
outreaches using possible mobile clinics on
dedicated ambulances and to expand screening
facilities to rural areas should be established
without further delay.
Screening and Result Accessibility
The clinic’s
information
technology
departments should Innovate means of
delivering screening test results privately online
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and follow-up consultation online during
pandemics.

responsibility of implementing the addressed
themes and integrating the Patient perspective
into local policy using the Patient perspective
integration Framework.

Special Pandemic Services
All Public health Nurses and workers should
be engaged and trained to be able to deliver
home visits and delivery of drugs during
pandemic periods.

Summary
This study showed that the covid-19 impact
on the patients’ cancer management routine as
observed from the patient’s perspective in this
study was not in doubt. It is far-reaching, and it
came at a huge cost. It also illustrated that the
entire events and prevailing circumstances are
clearly not unique to Nigeria alone; the
observed level of cancer patient experience
during the COVID-19 was highly informative
and dependable as it collaborated with other
reports from other centres.
It is possible for Health workers, upon
engaging patient perspective, to show a good
level of performance knowledge.
The Patients have no doubt come to terms
and awareness on the benefit of handwashing,
use of nose masks, and social distancing against
viral transmission as it has become a routine
following the strict covid-19 measures.
More patients have also developed a wellinformed sense of validation concerning
maintaining hygiene standards.
The pandemic, somehow in disguise,
presented the valuable perspective of Life
reflection and gratitude as reflected by patients
in their resolve to appreciate God for each day
experienced.
The language and attitude of a majority of
patients engaged was largely that of a deep
reflection of the privilege of having access to
early diagnosis, treatment, and adequate
support; however, the complaints of the past,
knowing that they are alive and have hope to
keep fighting on with gratitude and sense of
acceptance.
A few patients expressed their desire to
clearly opt-out of traditional treatment applied
during the lockdown and to resume orthodox
treatment. However, they are worried of the

Adequate Mobilisation of Manpower
Despite reassigning dedicated cancer
screening and treatment staff to covid-19
related duties, proper delegation of duties as to
proper care for cancer patients must be ensured.
Adequate Amenities
Personal protective equipment (PPE) must
be provided for public health workers involved
in visitation and public assignments.
Adequate Routine Supply
Routine provision of adequate hand
sanitizers and masks for the health workers and
screening participants, and patients should be
ensured.
Proper Stock Management
Proper adequate stocking of PPEs, drugs,
and hand sanitizers should be planned, and
resources made available on time.
Committed Governance
A strong effective governance must be
committed to
maintain implementation
directives and cancer control services,
especially during the pandemic.
Improved Turnaround Time
Despite an active leadership capacity, timely
and efficient planning to ensure the continuity
of routing services (diagnostic and treatment) is
paramount.
Monitoring and Evaluation
It is mandatory for Public and Private Cancer
clinics to establish a monitoring and evaluation
(M&E) committee at this juncture. They are
expected to be saddled with the ad-hoc
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possibility of nosocomial infection and the huge
cost implication.
Others also wished that the experience of the
social media engagement platform should
continue as it provided a good level of the
bridge of the gap of information.
The cost of treatment remains a major
concern as it largely translates to possible
dropout from treatment courses for most cancer
patients who can’t afford the current cost of
$470 per session of radiotherapy and $1,150 (at
two installment payments) for surgery.

The urgent intervention should be focused on
patient re-orientation /pandemic control, staff
train and retraining, awareness campaign,
screening and result accessibility, special
pandemic services, adequate mobilisation of
manpower, adequate amenities, adequate
routine supply, proper stock management,
improved turnaround time, monitoring &
evaluation and committed governance.

Conclusion
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Abstract
This study determined the prevalence, domain, and predictors of sexual dysfunction among 222
infertile women before and after Diagnosis of infertility in Ife East Senatorial district, Nigeria. They
were interviewed using interviewer-administered questionnaire and Female Sexual Function Index
assessment tool. Information about their sexual functions after marriage and before the couple started
having difficulty in getting pregnant were obtained and compared with sexual functions after
Diagnosis of infertility. Data management was done using SPSS Version22 and STATA 12. The Chisquare test was used to test associations. P-value of was set <0.05. Before infertility diagnosis, the
prevalence of sexual dysfunction was 23.9%. After infertility diagnosis, this increased to 57.2%,
P<0.001. The mean scores of female sexual function index for infertile patients were 29.57 ±5.10
before the infertility diagnosis but reduced to 24.42 ± 5.86 after infertility diagnosis P <0.001. The
domain scores reduced after Diagnosis of infertility, and it shows statistical significance at P<0.001.
Significant predictors at multivariate analysis include increasing maternal age, increasing duration
of infertility, Hausa /Fulani tribe, and female genital mutilation. Infertility increases the prevalence of
female sexual dysfunction and reduces the domain scores of sexual functions.
Keywords: Dysfunction, Female, Infertility, Sexual.

Introduction

sexual dysfunction [6, 7], others observed no
such significant difference [1, 2, 3, 5]. There is
thus no consensus in this area. Published
studies on sexual dysfunction among infertile
women are very few in Africa and among
Nordic women [1, 2, 7]. There is no study both
in Nigeria and in Nordic countries on FSD
before and after Diagnosis of infertility in the
same population using the female sexual
function index assessment tool. There is
certainly the need for studies on this topic to fill
the extant knowledge gaps. It is also important
to evaluate sexual dysfunction in the African
context since its predictors are multifaceted and
may differ from region to region. Appropriate
identification of predictive and protective
factors would likely assist the gynecologists
and others in identifying populations of infertile
women at risk. Additionally, it will assist in

Female sexual dysfunction (FSD) is defined
as “disturbance in sexual desire and psychophysiological changes that characterize the
sexual response cycle causing marked distress
or interpersonal difficulty” [1]. The prevalence
of FSD varies from 11% to 65% [2, 3],
depending on the population studied. It was
initially believed that sexual dysfunction (SD)
is a disease of developed countries due to their
sexual freedom. However, emerging research in
Nigerian populations had revealed that sexual
dysfunction might also be a significant
problem.
Most studies on sexual dysfunction were in
developed countries with conflicting results [4,
5]. While some studies revealed that infertile
women are more predisposed to developing
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revealing modifiable factors that will minimize
this problem in the affected population. It may
also help the gynecologist to evaluate patients
and involve a psychiatrist or psychologist if
necessary. To evaluate the impact of infertility
on sexual dysfunction, most authors compared
sexual functions between infertile and fertile
women. There is a scarcity of studies
comparing sexual functions among the same
women before and during infertility. This type
of study, the authors believe, will give a better
picture of the impact of infertility on sexual
functions. This study determined and compared
the prevalence and domain of sexual
dysfunction before and during infertility in Ife
East Senatorial district, Nigeria. The study also
determined
the
predictors
of
sexual
dysfunction. This is the first study available in
literature where sexual functions were assessed
before and after an infertility diagnosis.

descriptive and univariate analysis to tabulate
the statistics of respondents’ characteristics.
The second level involved bivariate analysis in
determining the relationship between the
dependent variable (female sexual dysfunction)
and independent variables. The third level of
analysis was the multivariate analysis which
was done through the application of different
mathematical models to know the influence of
the predictor variables on the response
variables. The Chi-square was used to test
association, and the P-value was set at a level of
<0.05.
This study was approved by the Ethics and
Research Committee (ERC) of the OAUTHC
Ile-Ife, Nigeria (Protocol No: ERC/2019/12/14)
and by Health Research Ethics Committee,
Institute of Public Health, Obafemi Awolowo
University, Ile-Ife, Nigeria (Protocol No:
IHUOAU/12/1389).

Methods

Results

This study was conducted at the infertility
clinics of the Department of Obstetrics and
Gynaecology of the Obafemi Awolowo
University Teaching Hospitals Complex Ile-Ife,
Nigeria. Using a systematic sampling
technique, 222 infertile women at the infertility
clinic were recruited from 2020 to 2021.
The interviewer-administered questionnaire
for patients consisted of socio-demographic
characteristics and Female Sexual Function
Index (FSFI) tool. Data were managed using
SPSS Version 22 and Stata 12. Three levels of
analysis were employed. The first level was the

Table 1 showed that before Diagnosis of
infertility, the prevalence of SD was 53(23.9%),
but after the Diagnosis of infertility, this
increased to 127(57.2%), P<0.001. Table 2
showed that mean scores of female sexual
function index for infertile patients was 29.57
±5.10 before the Diagnosis of infertility but
reduced to 24.42 ± 5.86 after infertility
diagnosis, which shows statistical significance
at <0.001. The domain scores reduced after
Diagnosis of infertility, and it shows statistical
significance at <0.001.

Table 1. Comparing Prevalence of Female Sexual Dysfunction before and after Diagnosis of Infertility

Infertility
Before Diagnosis of infertility
Four weeks after diagnosis

Have FSD
n (%)
53 (23.9)
127 (57.2)
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Do not have FSD
n (%)
169 (76.1)
95 (42.8)

2
51.165

P
p<0.001

Table 2. Comparing Overall and Domains Scores for Sexual Dysfunction before and after Diagnosis of
Infertility

Domains assessed
Overall mean
Desire
Arousal
Lubrication
Orgasm
Satisfaction
Pain

Before infertility Diagnosis
Mean±SD
29.57 ±5.10
4.34±1.28
4.64±1.12
5.17±0.90
5.01±1.07
5.39±0.98
5.02±1.25

Table 3 showed that sexual dysfunction
increases from 40 % among those aged 20-29
years to 43.6% among those aged 30-39years
and to 84% among those aged 40 years and
above with a statistical difference of P<0.001.
Most of the women from the Hausa tribe
(90.1%) showed sexual dysfunction (P.022).
There is no difference in religion, education,
occupation, marital status, type of marriage,
position in marriage. Other variables which
showed significance at bivariate analysis apart
from age at last birthday (P<0.001) , duration of
infertility(P<0.0001) and tribe (P<0.022)
include husband income (P<0.002), multiple
sexual partners (P<0.020), induced abortion

After infertility Diagnosis
Mean±SD
24.42 ± 5.86
3.57±1.04
3.77±0.95
4.34±1.17
4.05±1.25
4.51±1.40
4.18±1.50

T

P

9.653
8.329
8.735
9.535
9.548
8.263
7.994

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

(P<0.041) , hypertension (P<0.001), threat of
separation (P<0.001), alcohol ingestion by
husband (P<0.002), evidence of stress
(P<0.001), pelvic pain (P<0.001), abdominal
mass(P<0.010),
poor
perineal
hygiene
(P<0.009), female genital mutilation (P<0.001),
narrowing of intriotus (P<0.001). Table 4
showed that logistic regression at multivariate
analysis. Age last birthday (P<0.001), Hausa
tribe (P<0.032), duration of infertility
(P<0.007), any evidence of female genital
mutilation (P<0.002), type 2 female genital
mutilation (P<0.015) retained statistical
significance.

234

235

Age last birthday
20-29
30-39
40 and above
Duration of infertility
1-5 years
6-10 years
>11 years
Tribe
Ibo
Hausa
Yoruba
Others
Religion
Christianity
Islam
Level of education
No formal
Primary
Secondary
Tertiary
Occupation
Professional
Civil servant
Artisan

Variables

21(60.0)
62(56.4)
12(15.6)
62(60.0)
24(45.3)
9(13.0)
10(29.4)
1(9.1)
80(47.6)
4(44.4)
82(44.8)
13(33.3)
3(100.0)
2(22.22)
23(37.1)
67(46.9)
21(36.8)
16(34.8)
10(50.0)

38 (38.0)
29(54.7)
60(87.0)
24(70.6)
10(90.9)
88(52.4)
5(57.2)
101(55.2)
26(66.7)
5(62.5)
7(77.8)
39(62.9)
76(53.1)
36(63.2)
30(65.2)
10(50.0)

Have no sexual dysfunction
n (%)

14(40.0)
48(48.6)
65(84.4)

Have sexual dysfunction
n (%)

Fisher’s=7.760 p=0.250

Fisher’s=3.305 p=0.356

X2= 1.729 p= 0.215

Fisher’s=9.367 p=0.022

X2= 40.169 p<0.001

X2= 35.793 p= 0.001

Statistics
Fisher’s/ x2 p-value

Table 3. Cross Tabulation of Socio-demographic Characteristics of Infertile Patients b Sexual Dysfunction
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-

1

13.082

0.631

0.829

1.000

1.000

Tribe

Ibo (RC)

Hausa

Yoruba

Others

Monthly income

Husband monthly income

-

-

-

-

No of sexual partners

Pelvic pain

Yes

No (RC)

-

-

-

-

Yes

No (RC)

Threat for separation

Yes

Hypertension

-

Duration of infertility

-

-

-

-

-

-

-

-

-

0.000

0.000

-0.188

-0.461

2.571

-

-

0.154

-

-

-

-

-

-

-

-

-

1.000-1.000

1.000-1.000

0.153-4.499

0.236-1.689

1.241-137.926

-

-

1.102-1.234

-

-

-

-

-

-

-

-

-

0.508

0.138

0.828

0.359

0.032

-

-

<0.001

P

2.883

-

1

1.582

1

1.571

-

1.139

1.126

-

-

-

-

-

-

-

-

Odd ratio

CI

Model 2

Beta

Odd ratio

1.166

Risk factors

31(43.1)
7(58.3)
10(66.7)

Model 1

Age last birthday

Socio-demography

Variables

41(56.9)
5(41.7)
5(33.3)

1.059

-

-

0.459

-

0.452

-

0.130

0.199

-

-

-

-

-

-

-

-

Beta

0.615-13.517

-

-

0.385-6.498

-

0.548-4.504

-

0.861-1.507

1.033-1.228

-

-

-

-

-

-

-

-

CI

0.179

-

-

0.524

-

0.401

-

0.362

0.007

-

-

-

-

-

-

-

-

P

2.246

1

1.633

1

2.165

-

1.111

1.151

1.000

1.000

0.687

1.376

6.638

1

-

1.052

Odd ratio

Model 3

0.809

-

-

0.490

-

0.773

-

0.106

0.141

0.000

0.000

-0.376

0.319

1.893

-

-

0.050

Beta

0.420-12.004

-

-

0.377-7.073

-

0.688-6.814

-

0.828-1.492

1.043-1.270

1.000-1.000

1.000-1.000

0.065-7.250

0.279-6.787

0.378-116.417

-

-

0.959-1.153

CI

Table 4. Odds Ratio of the Association between FSD and Socio-demographic Characteristics and other Risk Factors among Infertile Women

RC- reference category

Trader
Farmer
Housewife/unemployed
Others

0.344

-

-

0.512

-

0.186

-

0.483

0.005

0.840

0.387

0.754

0.695

0.195

-

-

0.284

P
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-

No (RC)

-

-

-

-

No (RC)

FGM done

Yes

No (RC)

-

-

-

-

-

-

Yes

No (RC)

Type of FGM

Type I (RC)

Type 2

Type 3

-

No (RC)

-

-

Yes

No (RC)

Husband drink alcohol

-

Yes

Narrowing of the introitus

-

Any evidence of FGM

-

General Perineal hygiene

-

-

No (RC)

-Good

-

Yes

Evidence of stress

-

Yes

Physical bodily exercises

-

-

Yes

Any abdominal mass

No (RC)

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

2.043

1

1.392

0.302

0.060

1

-

1

60.415

-

0.542

1

2.264

1

0.171

1

0.522

1

1.932

1

0.714

0.331

-1.197

-2.805

-

-

-

4.101

-

-0.612

-

-

0.817

-

-1.769

-

-

-0.650

-

0.659

-

0.771-5.417

-

0.168-11.535

0.026-3.504

0.006-0.581

-

-

-

794.749

4.593-

-

0.098-3.002

-

-

0.972-5.272

-

0.034-0.858

-

-

0.237-1.147

-

0.854-4.371

-

0.151

-

0.759

0.338

0.015

-

-

-

0.002

-

0.483

-

-

0.058

-

0.032

-

-

0.106

0.114

-

1

2.082

1

5.831

0.399

0.068

1

-

-

43.496

-

0.616

1

2.277

-

0.195

-

-

0.667

1

2.009

1

-

0.733

-

1.763

-0.919

-2.693

-

-

-

3.773

-

-0.484

-

-

0.823

-

-1.634

-

-

-0.405

-

0.698

-

-

0.710-6.109

-

0.345-98.463

0.028-5.748

0.007-0.693

-

-

-

3.279-577.005

-

0.101-3.772

-

-

0.885-5.858

-

0.037-1.020

-

-

0.289-1.541

-

0.824-4.901

-

-

0.182

-

0.221

0.500

0.023

-

-

-

0.004

-

0.600

-

-

0.088

-

0.053

-

-

0.343

-

0.125

-

Discussion

(P<0.001) However at multivariate analysis
only age at last birthday (P<0.001), Hausa tribe
(P=0.032), duration of infertility (P=0.005),
evidence of female genital mutilation(P=002),
type 2 female genital mutilation(P=0.015)
retained statistical significance. Increasing age
at last birthday is 1.2 times more at risk, Hausa
tribe has 13 times risk, increasing duration of
infertility is 1.2 times at risk. Any evidence of
Female Genital Mutilation increases the risk by
60 times.
Age at last birthday showed statistical
significance at P<0.001. The higher the age of
infertile women, the higher the risk, especially
at age 40 and above. Many factors combine to
make increasing age a significant predictor
variable. Sexual activity decreases after the age
of 40 years [10]. There is a decline in the level
of hormones especially estrogen level, which
leads to varying degrees of vaginal atrophy
[11]. There are also lower expectations with
regard to sex or the perceived importance of sex
in women as age increases [12]. While some
studies found higher rates of SD in younger
women [13], other studies suggested SD is
higher in women, especially during the
menopause transition [14]. It was reported that
although sexual difficulties and SD increase
with age, sexual dysfunction was actually more
common in younger women [15].
The tribe was another predictor variable
observed to show significant association with
FSD (P=0.022). Women of the Hausa tribe had
10times risk for SD than women from other
tribes such as Yoruba and Ibo. Generally,
women in the Hausa tribe of northern Nigeria
have no control of their sexual life. The men
determine when to have sex or not with their
wives and, as such do not recognize the
emotional intimacy of women. Since a large
component of sexual desire in women is a
response rather than spontaneous, there is a
likelihood of having FSD in such a population.
A study among family planning users in the
predominantly Hausa population of Kano State,

The prevalence of FSD was 23.9 % before
Diagnosis but increased to 57.2 % after
Diagnosis of infertility was made. This,
therefore, support the findings by some authors
that sexual dysfunction are commoner among
infertile women. Unfortunately, there are
scarcities of similar studies in the literature to
compare if truly sexual dysfunction is more in
the same study group after Diagnosis of
infertility. The prevalence of 57.2% among
infertile women in our study is higher than 40%
reported among infertile women in a United
States of America study [6] 47% reported
among infertile women in Cairo, Egypt [8],
48% reported among infertile Iranian women
[9]. This is a pointer to the fact that sexual
dysfunction among infertile women is a
significant problem necessitating a deliberate
effort to explore its presence when evaluating
infertile Nigerian women.
The mean FSFI scores decreased from 29.57
±5.10 before the diagnosis to 24.42 ± 5.86
(p<0.001) after the infertility diagnosis. There
was also a significant reduction in the mean
domain scores of desires, arousal, lubrication,
orgasm, satisfaction, and pain after Diagnosis
of sexual dysfunction (P<0.001). The reason for
lower mean scores after infertility diagnosis is
that sexual activity is usually a spontaneous
erotic adventure meant to cement marriage,
boost self-image, and procreation in African
settings. However, if for any reason there is
some difficulty with procreation, sexual activity
loses its spontaneity and erotic value because
the main aim will become for conception. The
resultant effect is sexual dysfunction.
The predictors of female sexual dysfunction
at bivariate analysis include age at last birthday
(P<0.001.), Hausa tribe (P<0.022) husband
income (P<0.002), multiple sexual partners
(P<0.001), the threat of separation (P<0.001),
alcohol intake by husband (P<0.01) pelvic pain
(P<0.001), poor perineal hygiene (P<0.009),
evidence of female genital mutilation
(P<0.001), type 2 female genital mutilation
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Northern Nigeria, showed a high prevalence of
FSD (87.7%) [16].
Evidence of female genital mutilation
(FGM) especially type 2, is associated with
increased incidence of FSD (83.9% versus
16.1%; P<0,001). The removal of sensitive
parts of the vulva during circumcision reduces
the sexual stimulation and desire in women.
The resultant vulvar scarring makes it difficult
for the penis to penetrate, leading to sexual
difficulties with anorgasmia. It had been aptly
observed that the origin and practice of FGM is
shrouded in secrecy, uncertainty, and confusion
[17, 18]. FGM is done for archaic reasons, such
as a tribal traditional practice that must be
preserved and protected, a superstitious belief
practised to preserve chastity and sexual
purification. The campaign raised about the
adverse consequences that had led to some
gains by making many men and women support
its abolition [19].

mean scores of FSFI and domain scores also
reduced after Diagnosis of infertility. The
significant predictors include increasing
maternal age, increased duration of infertility,
being of Hausa /Fulani tribe, and having had
FGM.

Conclusion
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Abstract

Vitamin D plays a crucial role in electrolytic reabsorption and calcium homeostasis, thereby
maintaining skeletal and extra-skeletal integrity. In addition, the literature establishes its potency to
prevent insulin-dependent diabetes, cardiovascular diseases, malignancies, and various autoimmune
disorders. Therefore, determining vitamin D deficient states and its correlation with systemic factors
plays a notable role in clinical medicine. The present cross-sectional study was conducted to
determine the Prevalence and symptomatic correlation of vitamin D deficiency in individuals visiting
an annual health check-up at a quaternary care hospital, Lucknow, Uttar Pradesh, India. The study
stipulated the prevalence rate of serum vitamin D deficiency levels was 91 % among healthy
individuals. The overall mean value of serum vitamin D was 17.54 ng/mL. With 91.2 % symptomatic
individuals, the mean age of patients was 48.08 ± 10.33 years, with the majority of males (61.53 %).
The mild, moderate, and severe grades of vitamin D deficiency were seen in 32.53 %, 53.01 %, and
14.45 % of study participants, respectively. On applying Pearson correlation, there is a strong
negative correlation between the total symptom score (12.98) and serum vitamin D levels with an Rvalue of -0.788. The study reveals the higher prevalence rate of vitamin D deficiency among
apparently healthy participants. The associated symptoms among moderate and severe vitamin D
deficient study participants indicate the alarming stage in the country. The study concluded the need
for comprehensive public health programs concerning the advantages of sun exposure and sufficient
intake of fortified resources in the 21st-century lifestyle.
Keywords: Bone pain, Cholecalciferol, Depression, Muscle pain, Prevalence, Symptoms, Vitamin D
deficiency.
maintaining skeletal integrity. Due to its
physiological functions, vitamin D is potent in
preventing inflammatory bowel diseases,
insulin-dependent diabetes, cardiovascular
diseases,
malignancies,
and
various
autoimmune disorders and infectious diseases
[1 - 4].
The ultraviolet rays from the sunlight are the
primary source that endogenously synthesizes
cholecalciferol on the skin surface. Animal
sources, including dairy products or fatty fish
and plant sources such as mushrooms, even

Introduction
Vitamin D, as a micronutrient, plays a
variety of major and minor roles in maintaining
the overall systemic health of individuals,
including electrolytic reabsorption, muscle
contraction,
calcium,
and
phosphorous
homeostasis, and even affects the immune
system, especially T - cell-mediated immunity.
Out of primary variants, vitamin D2 and D3,
the active form cholecaliferol (1, 25 –
dihydroxy vitamin D3), plays a noteworthy
function in scientific medicine, thereby
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contribute to vitamin D sources to a lower
extent.
The reduced sunlight exposure attributed to
melanin pigmentation, types of clothes worn by
the individuals, and more importantly, solar
zenith angle, latitude, seasonal variations,
atmospheric pollution, insufficient intake of
sources rich in vitamin D are the major
etiologic factors associated with vitamin D
deficiency states. From the clinically apparent
manifestations ranging from rickets in children
to periosteal reactions in adults; to the
subclinical
manifestations,
vitamin
D
deficiency may lead to death in severely
deficient individuals [5, 6].
The studies in literature reported 30 - 50 %
vitamin D deficient states in all age groups of
countries like Europe, the United States,
Canada, and New Zealand. In the past two
decades, even in intense sunlight-prone
countries like India, Iran, China, Saudi Arabia,
etc., the studies have reported an estimated
prevalence of vitamin D deficiency between 30
- 93% of the population. Health care
professionals play a major role in the evaluation
of vitamin D deficient states in the different age
groups of individuals and its systemic health
implications [5, 7]. There are many studies on
the Prevalence of vitamin D deficiency;
however, very few published on its
symptomatic correlation in the literature.
Therefore, the present study was attributed to
determine the Prevalence and symptomatic
correlation of vitamin D deficiency in
individuals visiting for an annual health checkup at a quaternary care hospital. Lucknow,
Uttar Pradesh, India.

participants. The study was conducted between
February 2019 and April 2020 for the duration
of 14 months.

Study Population
A total of 100 study participants reported for
the annual health check-up to the department
with prescribed serum vitamin D levels tests,
and 91 met the inclusion criteria. Out of which,
56 were males, and 35 were females.

Inclusion Criteria
1. Patients between the age of 18 – 80 years.
2. Both symptomatic and asymptomatic
patients, prescribed with serum vitamin D
level test.
3. Patients agreed to participate and sign for
written consent.

Exclusion Criteria
1. Patients with a history of vitamin D
supplements.
2. Patients with diagnosed hepatic or renal
disorders.
3. Patients with diagnosed metabolic bone
disorders.
4. Pregnant and lactating females.
5. Patients with diagnosed other systemic
disorders like diabetes, hypercortisolism,
etc.

Data Collection and Questionnaire
The patients visiting the department of
Preventive health were enrolled after meeting
the inclusion criteria. All the study participants
were explained about the methodology, and
consent were obtained. All questions were
asked in the local language per the
understanding of the study participants.
A structured questionnaire was used to
record the demographic details and associated
symptoms of the study participants. The
demographic details include name, age, gender,
weight,
height,
address,
educational
qualifications, socioeconomic status, etc. In the
present study, symptoms were recorded as
follows:

Materials and Methods
The present cross-sectional study was
conducted in the department of Preventive
health, at 330 bedded quaternary care Apollo
Medics hospital in Lucknow, Uttar Pradesh.
The approval from Medical Ethics Committee
was taken before commencing the study. The
written consent was obtained from all the
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1. Group 1 - Bony Symptoms: Joint pain,
back pain associated with the spine, etc.
2. Group 2 - Muscular Symptoms: Myalgia,
muscle weakness, muscle cramps, etc.
3. Group 3 - Generalized Symptoms:
Weakness, lethargy, morning stiffness, etc.
4. Group 4 - Psychogenic symptoms:
Depression, schizophrenia, mood swings,
etc.
To maintain the uniformity, the symptoms
were further graded according to severity (1 to
9), where the score 1-3 was categorized as mild,
4-6 as moderate, and 7-9 as severely
symptomatic.

After
obtaining
demographic
data,
questionnaire records, and blood samples, the
data was taken into a required format for further
analysis. The descriptive data was mentioned in
mean ± standard deviation and percentages. To
determine the significance of obtained data, the
Chi-square test was used with a p-value less
than 0.05. The data recorded were tabulated and
analyzed using software version 21 (SPSS Inc.,
Chicago, IL, USA).

Results
The Prevalence of study participants with
vitamin D deficiency was 91 % in the present
study population. Out of 91 study participants
enrolled in the study, 56 (61.53 %) were males,
and 35 (38.46 %) were females. The majority of
males and females had moderate levels of
deficiency, followed by mild levels. The
present study reveals no significant difference
in both genders in terms of vitamin D deficient
severity with a p-value of 0.707. In the present
study, the majority of study participants belong
to the 5th decade of life, followed by the 4th
decade. The mean age of patients was 48.08 ±
10.33 years in the present group of study
participants (Table 1, Table 2, Figure 1).

Sample Collection and Processing
The blood samples were collected from the
study participants between 8:00 to 10:00 am for
testing in NABH certified pathology laboratory
at Apollo Medics hospital, Lucknow, Uttar
Pradesh. The tests were performed using fully
automatic machinery under the guidance of a
senior pathologist. The deficient vitamin D
levels were classified as –
1. Mild = 20 - 29 ng/mL.
2. Moderate = 10 - 19 ng/mL.
3. Severe = < 10 ng/mL.

Table 1. Age-wise Distribution of Study Participants according to the Severity of Vitamin D Deficient States

Age Distribution
(years)
21 – 30
31 – 40
41 – 50
51 – 60
61 – 70
71 – 80
Total

Mild
(20 -29 ng/ml)
2
3
13
14
3
0
35

Moderate
(10 -19 ng/ml)
2
7
14
17
4
0
44

Severe
(1 -9 ng/ml)
1
5
4
1
0
1
12

Total
(n=91)
5
15
31
32
7
1
91

Percentage (%)
5.49
16.48
34.06
35.16
7.69
1.09
100

Table 2. Gender Wise Distribution of Study Participants

Gender Distribution
Female
Male

Mild
(20 -29 ng/ml)
15
20

Moderate
(10 -19 ng/ml)
15
29
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Severe
(1 -9 ng/ml)
5
7

Total
(n=91)
35
56

Percentage (%)
38.46
61.53

Figure 1. Age-wise Distribution of Symptomatic Study Participants

Out of 91 vitamin D deficient study
participants, 83 (91.2 %) were symptomatic.
Among 8 (8.79 %), asymptomatic patients only
mild vitamin D deficiency was seen. On

applying chi-square test, the maximum numbers
of individuals were in the moderate vitamin D
deficiency category with p-value of 0.00 (Table
3).

Table 3. Vitamin D Deficiency - Severity Wise Distribution of Individuals

Symptoms
Present
Absent

Mild
(20 -29 ng/ml)
27
8

Moderate
(10 -19 ng/ml)
44
0

Bony symptoms such as joint pain or back
pain were seen in the majority of study
participants (75), followed by muscular (72)
and generalized symptoms (71), while
psychological symptoms were seen in 17 study
participants only. On applying ANOVA test,

Severe
(1 -9 ng/ml)
12
0

Total
(n=91)
83
8

Percentage (%)
91.2
8.79

there is a statistically significant difference
between the occurrence of different symptoms
while the psychological symptoms were found
less compared to other symptoms (P-Value of <
.00001) (Table 4).

Table 4. Symptoms Wise Distribution of Study Participants based on Severity

Symptoms
Bony Symptoms
Muscular Symptoms
General Symptoms
Psychological Symptoms

Study Participants (n)
Mild Symptoms Moderate Symptoms
(Score 1-3)
(Score 4-6)
23
33
20
30
15
29
8
6
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Severe Symptoms
(Score 7-9)
19
22
27
3

The overall mean value of serum vitamin D
is 17.54 ng/mL, and the mean value of the total
symptom score is 12.98. The mild, moderate,
and severe levels of serum vitamin D levels
were seen in 32.53 %, 53.01 %, and 14.45 % of
study participants, respectively. On applying

the Pearson correlation coefficient formula,
there is a strong negative correlation between
the total symptom score and serum vitamin D
levels with an R-value of -0.788 (p-value =
1.84) (Figure 2).

Figure 2. Correlation between Serum Vitamin D Levels and Total Symptom Score

All the symptoms have a moderate negative
correlation with serum vitamin D levels except
for psychological symptoms where there is a

weak negative correlation. The mean serum
values of vitamin D based on symptoms are
listed in Table 5.

Table 5. The Mean Serum Vitamin D Levels based on Symptom Score

Mean Serum Vitamin D Levels (ng/ml)
Symptoms
Bony Symptoms
Muscular Symptoms
General Symptoms
Psychological
Symptoms

No
Symptoms
(Score 0)
20.72
20.15
22.39

Mild
Symptoms
(Score 1-3)
22.52
15.95
19.55

Moderate
Symptoms
(Score 4-6)
15.94
16.42
19.43

Severe
Symptoms
(Score 7-9)
11.61
18.28
10.8

Correlation of
Serum Vit D
with Symptom
Score (r value)
- 0.6478
- 0.5669
- 0.6933

17.96

19

15.58

7.17

- 0.2775
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similar study on vitamin D deficiency
performed in the same city in 2004 on healthy
individuals stated 78.3 % deficient states.
Another hospital-based cross-sectional study by
[12] concluded a higher vitamin D deficiency
prevalence rate among patients visiting the
medical outpatient department in Mahad. The
similarity between both the studies can be due
to environmental factors, changing indoor
lifestyles, insufficient nutritional intake, and
lack of awareness among the population
regarding the sources enriched in vitamin D
[11, 12].
In the present study, the mean age of study
participants is 48.08 ± 10.33 years, with the
majority of individuals belonging to the 4th and
5th decade of life. The study published by [13],
stated that the potential risk of vitamin D
deficiency is in direct association with
increasing age. The reduced potential of
vitamin D synthesis by the human body with
age and lack of residential care leading to the
insufficient synthesis of vitamin D in the body
can be the associated factors suggesting a high
prevalence rate of vitamin D deficiency in
elderly individuals [13, 14]. The studies
contradicting the present study was published
by [15], stating the higher Prevalence of
vitamin D deficiency in the adult population.
The authors further supported the study by
concluding that the increase in awareness
regarding vitamin D supplements among the
younger generation and changes in lifestyle
such as clothing habits, reduced outdoor
activities, etc [15]. Most of the studies
published in the literature stated no significant
variation in vitamin D deficiency among
different age groups. This can be attributed to
the similar age study participants included in
the study thereby, further suggesting the need
for comprehensive research on vitamin D
deficiency among all age groups, ranging from
children to the geriatric population [7].
The current study stated majority of males
(61.53%) are in the present deficient
population. [13] included only males in the

Discussion
In the current scenario, Vitamin D deficiency
is considered one of the major medical
conditions worldwide. The physiological
variants of vitamin D2 and D3 play a
significant role in clinical medicine ranging
from maintaining skeletal and extra-skeletal
integrity to its screenplay in supporting T cellmediated immunity. The noteworthy task of
vitamin D in preventing various clinical and
subclinical infections and disorders such as
cardiovascular diseases, inflammatory bowel
disease, malignancies, diabetes, metabolic
disorders, etc., thereby proves its importance as
a micronutrient. The major risk factors
associated with vitamin D deficiency include
inadequate sun exposure depending on
geographical location, seasonal variations,
atmospheric pollution, skin colour, types of
clothing worn by population, and insufficient
intake of vitamin D in terms of animal (fatty
fish, fortified eggs) and plant (mushrooms)
sources [2, 3, 8, 9].
With today’s healthcare system and
changing lifestyle in the 21st century, the
deficient states of vitamin D are seen in
approximately 1 billion populations, according
to global estimation. The Prevalence of vitamin
D deficiency in the present study population is
91 %. A study has conducted by [10], in her
review published in 2004, stated that the
community and hospital-based studies in India
have a prevalence rate of 50 % to 94% and 37
% to 99 %, respectively, among healthy
individuals. The authors further concluded that
modernization, cultural practices, pollution,
unplanned pregnancies, and increased use of
sunscreen lotions are the major causes leading
to vitamin D deficiency among all age groups.
The above review is in accordance with the
present study [10].
The reported Prevalence of vitamin D
deficiency in healthy Indians is as high as 70 %
to 100% from all parts of the country, which is
again in accordance with the present study. A
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study determining the Prevalence of
osteoporosis in the aged 50 years and above
population. He concluded the severity of
vitamin D deficiency and osteoporosis is more
relevant in females as per literature, but the
present study stated that the males are even
equally deficient in vitamin D [13]. Another
case-control study conducted on 120 males
suffering from acute myocardial infarction
seeking treatment in AIIMS, Delhi, concluded
the deficiency of vitamin D is strongly
associated with cardiovascular diseases in
males [16]. The above-stated studies showed
higher Prevalence in males as per the present
study, while various studies in literature also
showed the greater Prevalence of vitamin D
deficiency among pregnant and postmenopausal
women [10].
The mean serum levels of vitamin D in the
present study participants are 17.54 ng/mL. In
the present study, the mild (20-29 ng/mL),
moderate (10-19 ng/mL) and severe
(<10ng/mL) levels of serum vitamin D levels
were seen in 32.53 %, 53.01 % and 14.45 % of
study participants respectively. The serum
levels < 20 ng/mL were seen in 67.46 % of
study participants, which is in accordance with
the below studies published in the literature. A
review published by Aparna P involving the
community and hospital-based vitamin D
deficiency prevalence studies considers the
serum 25 (OH) D levels less than 20 ng/mL as
deficient [10]. Other hospital-based studies
published by [12, 17] among the Indian
population stated that similar levels of serum
vitamin D levels (< 20 ng/mL) were seen in
65.4 % and 70 % of study participants,
respectively. A similar study conducted by Roy
A et al. among AIIMS, Delhi study participants
were stating < 10 ng/mL and 10 – 30 ng/mL
serum vitamin D levels among 79.2 %and 19.2
% cases, respectively, enrolled in the study
[16]. Another Delhi based hospital study in
consonance with the present study, published
by [18] among healthy individuals (above 50
years) stated that the severe vitamin D deficient

levels of < 20 ng/mL were seen among 91.2%
study participants and serum levels between
20–30 ng/mL were seen in 6.8 % participants
only [18].
The present study revealed that general
(78.02%), bony (82.41%), and muscular
(79.12%) symptoms were seen in the majority
of the study participants, which is in
consonance with the study published in
literature [19, 20]. [19] conducted a study on
276 individuals with musculoskeletal pain and
further concluded that 63.4 % of participants
were diagnosed with vitamin D deficiency. [20]
conducted a study on 150 participants
diagnosed with musculoskeletal pain, in which
93 % of patients had vitamin D deficiency.
Another published research by Stewart and
Hirani concluded that depressive symptoms are
strongly associated with clinical vitamin D
deficiency, which is not in accordance with the
present study stating that only 18.68 % of study
participants
complain
of
psychological
symptoms [21]. A strong association between
vitamin D deficiency and musculoskeletal
symptoms was seen in present study
participants, while psychological symptoms
showed a weak correlation. Though the
majority (91%) seems to be symptomatic, these
people didn’t present to the hospital for these
symptoms. The present study is single centered
along with the limited number of study
participants enrolled. In the future, we
recommend the multi-centred study in the same
geological location, along with a large study
population. The study also reveals the need for
a validated questionnaire and clinical scoring
system to evaluate the signs and symptoms
associated with vitamin D deficiency.

Conclusion
The present study concluded that vitamin D
deficiency is heading towards the silent
epidemic. This stresses on increase in
awareness regarding the advantages of routine
sunlight exposure and intake of fortified rich
sources. Previously, the increased burden on
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health care professionals was more associated
with compromised individuals, but in the
present 21st century, the alarming prevalence
rate of 91 % among healthy individuals has
raised a question on the modernization,
insufficient dietary intake, and lastly, on the
country’s health care system. With the known
consequences of its deficiency, the present
condition needs due attention through
comprehensive public health programs.
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Abstract
The study assessed a gender mirrored framework into suicidal ideation and associated risk factors
among undergraduates amid the prevalence of suicide ideation. A cross-sectional design was adopted
for this study. The sample size was 993 respondents selected from undergraduates in public and
private universities. The Statistical package for social science (SPSS) version 23 was utilized in
analyzing the data from this study. Four null hypotheses on gender, suicide ideation, and four
psychosocial risk factors (depression, childhood adversity, economic recession, and media reporting)
were raised and tested at a 0.05 level of significance. The results revealed a highly significant
correlation between gender and suicide ideation. Childhood adversity is associated with gender (r = .149, p >0.01). The relationship between gender, suicidation, and economic recession was also
significant. The study recommended that gender-specific suicide prevention and intervention
programme should be provided by institutions of higher learning and the creation of awareness on the
effect of childhood experience on the latter psychological health of a person.
Keywords: Childhood Adversity, Depression, Economic Recession, Gender, Media Reporting, Suicide
Ideation.

Introduction

with 50% of planned suicide attempts occurring
within one year of suicidal ideation.
However, numerous factors lead to a person
having suicidal ideation [6]. There must have
been unpleasant situations because human
beings naturally do not want to die. [7] affirms
that continuous suicide ideation comes when an
individual is going through challenges which
they consider unbearable and are looking for an
outlet.
For the purpose of this study, the factors for
consideration are depression, childhood
adversity, economic recession, and media
reporting. [8] confirm that depression has
become worrisome on college campuses. In
addition, depression has been noted as a

Suicidal ideation, which is also known as
suicidal thought, is becoming an alarming
social problem. Most importantly, among the
students, with Nigerian students having one of
the highest rates of suicidal ideation [1], and
university students in Africa have been
identified with a higher level of suicidal
ideation [2].
Suicidal thoughts, also known as suicidal
ideation, are considered to be an important
precursor to suicide [3]. [4], reports that
suicidal ideation is what leads to suicide.
Suicidal ideation also has a strong connection
with suicide attempt, [5] findings have
emphasized the severity of suicidal ideation,
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suicidal ideation risk factor among university
students [9]. So much so that suicidal ideation
can be a symptom of depression [10].
During the early developmental stages of
life, individuals experience a collection of
negative life events, such as parental neglect,
war, bullying, dysfunctional home, sexual
abuse, and economic deprivation, which are
known as childhood adversities [11]. [12],
reported in a study on childhood adversity and
suicidal ideation in a Clinical Military Sample
that suicidal ideation was higher among those
that had experienced adversity during
childhood.
Economic crises have also been linked to an
increase in suicidal ideation [13]. Economic
recession brings with it a lot of challenges,
which might hinder students from accessing
their basic needs, leading to financial difficulty
with paying school fees and accessing academic
materials.
[14] suggests an association between
economic factors and suicidal ideation among
youth in Eastern Mediterranean Region. Also,
suicidal ideation can be associated with the
publication of suicide; in essence, the manner
of media reporting can make others to start
having copycat suicidal thoughts [15, 16].
Despite the rise in suicidal ideation rate
among Nigerian students, research is scarce on
gender reporting of suicide ideation and
psychosocial risk, hence the need for this
research. The following Hypotheses were
raised:
1. There will be no significant relationship
between gender, depression, and suicidal
ideation.
2. There will be no significant relationship
between gender, childhood adversity, and
suicidal ideation.
3. There will be no significant relationship
between gender, economic recession, and
suicidal ideation.
4. There will be no significant relationship
between gender, media reporting, and
suicidal ideation.

Research Design
This is quantitative research, the research
design adopted for the study is the descriptive
survey design of the ex-post facto type.

Population of the Study
The populations for the study comprised of
all undergraduate students at universities
located in Ogun State.

Study Area
This study was conducted in two universities
in Nigeria among undergraduate students.

Sample Size and Sampling Technique
The sample size for the study was 993. The
sampling technique was multi-Stage. The
stratified sampling technique was employed at
Stage 1, and this involved dividing the
universities into strata- public universities and
private universities and randomly selecting two
universities a private and public. In Stage 2,
simple random sampling was used for the
selection of respondents (undergraduates) from
the two universities.

Research Instrument
The instrument used for the execution of this
study was a questionnaire titled “Suicidal
Behaviour Continuum and Gender-Based
Interactive Influence of Psychosocial Risk
Factors”. The questionnaire was based on both
validated and structured researcher questions.
There were three major sections. Section A was
on sociodemographic characteristics, Section
“B” addressed the psychosocial factors and had
four main aspects, the questions were adapted
from the validated questionnaire, and some
were fully structured by the researchersquestions eliciting information on depression
were adapted from Beck’s Depression
Inventory, for childhood adversity it was
adapted from WHO’s “Adverse Childhood
Experiences International Questionnaire” while
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questions on economic recession and media
reporting were structured by the researcher.
All questions in Section B” were on a fivepoint Likert Scale, ranging from strongly agree,
agree, neither agree nor disagree, disagree and
strongly disagree. Section C” was an adapted
version of Oman, Bagge, Guitterrey, Konick,
Kooper, and Barrios (2001) Suicide Behaviour
Questionnaire-Revised (SBQ-R).

The data were analyzed using Pearson
Moment Correlation Matrix. A correlation
analysis was conducted between variables of
interest to determine the significant relationship
that exist.

Results
Table 1 reveals the correlation analysis of
the relationship between gender, depression,
and suicidal ideation among undergraduate
students in Ogun State, Nigeria. The result
shows that gender is negatively and
significantly correlated to depression r = -.074,
p >0.05), while gender is positively and
significantly correlated to suicidal ideation (r =
.129, p >0.01). Depression is negatively and
significantly correlated to suicidal ideation (r =
-.242, p >0.01). Hence the null hypothesis of no
significant relationship between gender,
depression, and suicidal ideation is hereby
discarded, and the alternate hypothesis is
accepted that there is a significant relationship.
H2 There will be no significant relationship
between gender, childhood adversity, and
suicidal ideation.

Method of Data Collection
The questionnaire was
administered
physically by the researcher to the respondents.
They were informed of the purpose and assured
of confidentiality. Also, verbal consent was
gotten from them before been given a
questionnaire to fill. The researcher also
informed them of their right to pull out of
completing the filling if at any point they were
uncomfortable.

Ethical Consideration
Permission was obtained from the
universities to carry out the research. Also,
consent of the respondents was sought, and the
data received was treated with confidentiality.
Also, no respondent was mandated to take part.

Table 1. Showing the Pearson product Moment Correlation of Gender on Depression and Suicidal Ideation

Correlations
Gender

Gender
1

Pearson Correlation
Sig. (2-tailed)
N
952
Depress
Pearson Correlation -.074*
Sig. (2-tailed)
.023
N
944
Suicidal Ideation
Pearson Correlation .129**
Sig. (2-tailed)
.000
N
936
*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).
Table 2 reveals the correlation analysis of
the relationship between gender, childhood
adversity, and suicidal ideation among
undergraduate students in Ogun State, Nigeria.

Depress
-.074*
.023
944
1
982
-.242**
.000
973

Suicidal Ideation
.129**
.000
936
-.242**
.000
973
1
974

The result shows that gender is positively and
significantly correlated to suicidal ideation (F=.129, p>0.01).

252

Suicide ideation is negatively and
significantly correlated to childhood adversity
(F= -.149, p >0.01). Hence the null hypothesis
of no significant relationship between gender,
depression, and suicidal ideation is hereby

discarded, and the alternate hypothesis is
accepted that there is a significant relationship.
H3 There will be no significant relationship
between gender, economic recession, and
suicidal ideation.

Table 2. Showing the Pearson Product Moment Correlation of Gender on Childhood Adversity and Suicidal
Ideation

Correlations
Gender

Gender
1

Suicidal Ideation
.129**
.000
936
1

Childhood Adversity
-.025
.437
950
-.149**
.000
972
1

Pearson Correlation
Sig. (2-tailed)
N
952
Suicidal ideation
Pearson Correlation .129**
Sig. (2-tailed)
.000
N
936
974
Childhood Adversity Pearson Correlation -.025
-.149**
Sig. (2-tailed)
.437
.000
N
950
972
990
**. Correlation is significant at the 0.01 level (2-tailed).
Table 3 reveals the correlation analysis of
negatively and significantly correlated to
the relationship between gender, economic
suicidal ideation (F= -.129, p >0.01). Hence the
recession, and suicidal ideation among
null hypothesis of no significant relationship
undergraduate students in Ogun State, Nigeria.
between gender, depression, and suicidal
The result shows that gender is positively and
ideation is hereby discarded, and alternate
significantly correlated to suicidal ideation (F=
hypothesis is accepted that there is a significant
-.129, p>0.01), while gender is negatively and
relationship. H4 There will be no significant
significantly correlated to Economic recession
relationship between gender, suicidal ideation,
(F= -.109, p >0.01). Economic recession is
and media reporting.
Table 3. Showing the Pearson Product Moment Correlation of Gender on Economic Recession and Suicidal
Ideation

Correlations
Gender

Gender
1

Suicidal ideation
.129**
.000
936
1

EcoRec
-.109**
.001
949
-.129**
.000
970
1

Pearson Correlation
Sig. (2-tailed)
N
952
Suicidal Ideation
Pearson Correlation .129**
Sig. (2-tailed)
.000
N
936
974
**
Economic Recession Pearson Correlation -.109
-.129**
Sig. (2-tailed)
.001
.000
N
949
970
988
**. Correlation is significant at the 0.01 level (2-tailed).
The Table 4 reveals the correlation analysis
shows that gender is positively and significantly
of relationship between gender, suicide ideation
correlated to suicidal ideation (r = -.129,
and media reporting among undergraduate
p>0.01), and gender is negatively and
student in Ogun State, Nigeria. The result
significantly correlated to media reporting (r = -
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087, p >0.01. Hence the null hypothesis of no
significant relationship between gender,
suicidal ideation and media reporting is hereby

discarded and alternate hypothesis is accepted,
that there is a significant relationship.

Table 4. Showing the Pearson Product Moment Correlation of Gender on Media Reporting and Suicidal
Ideation

Correlations
Gender

Gender Suicide Ideation
Media Reporting
*
Pearson Correlation 1
.082
-.087**
Sig. (2-tailed)
.011
.006
N
989
971
989
*
Suicide Ideation
Pearson Correlation .082
1
-.024
Sig. (2-tailed)
.011
.448
N
971
974
974
**
Media Reporting Pearson Correlation -.087
-.024
1
Sig. (2-tailed)
.006
.448
N
989
974
992
*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).
among the male, while female showed a
Discussion
significant prevalence of suicidal ideation. This,
The result of hypothesis one shows that there
however, negates the findings of [19], which
is a significant relationship between gender,
assert that youth with adverse childhood
depression, suicidal ideation. The result shows
adversity had a greater probability of suicidal
that gender is negatively and significantly
ideation.
correlated to depression, with the male more
In hypothesis three, a significant relationship
significantly affected by depression. This is in
is revealed between gender, economic
tandem with a study by [17] which reported that
recession, and suicidal ideation. It shows
different degrees of depression were more
gender has been correlated to suicidal ideation,
prevalent with male college students than the
with the female having higher incidences of
female.
suicidal ideation. [20] On the other hand
Also, hypothesis one showed a significant
reports, suicidal ideation has been of a greater
and positive correlation between gender and
occurrence among males. Hypothesis three also
suicidal ideation, with a significant prevalence
posits that there is a correlation between gender
of suicidal ideation among females. Though
and economic recession. This can be attributed
male showed a higher prevalence of depression,
to the fact that men are always at the receiving
however, the female seems to be significantly
end of the major impact of employment loss in
correlated with suicidal ideation, which aligns
times of recession [21].
with [18] research that identified a high
Hypothesis four shows a significant
prevalence of depression among men and
relationship between gender, media reporting,
suicidal ideation among women.
and suicidal ideation. Females have a
Hypothesis two shows a significant
significant occurrence of been influenced by
relationship between gender, childhood
media reporting and a higher probability of
adversity, and suicidal ideation. The result
suicide ideation. Research has shown an
reveals a significant relationship between
increase in the number of suicides after a
gender, suicidal ideation, and childhood
reporting of celebrity suicide [22].
adversity. Childhood adversity occurring more
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Conclusion

“Child Right Act” and reduction of
childhood adversity.
3. Establishment of student support centers in
all schools to provide hands-on therapeutic
services to students with psychosocial
issues.

The study has shown that gender has a
significant impact on incidences of suicide
ideation and its psychosocial risk factors.

Recommendations
From the findings of this research, the
following recommendations were made.
1. Creation of awareness on the effect of
childhood
experience
on
latter
psychological health of a person.
2. Government should also bring to pass the
“Social Work Bill of Professionalism” in
Nigeria. This will empower the social
workers in implementing the Nigerian

Acknowledgement

References

http://search.proquest.com.proxy.lib.pdx.edu/psycinf
o/docview/1666306951/AB558F8F76314208PQ/15?
accountid=13265 (March 26, 2015).

The researcher would like to thank the
respondents for their participation and the two
institutions where the study was conducted.

Conflict of Interest
The authors declare that there is no conflict
of interest.

[1] Omigbodun, O., Dogra, N., Esan, O., &
Adedokun, B. (2008). Prevalence and correlates of

[7] Whitlock, J., & Knox, K. (2007). The
relationship between self-injurious behavior and
suicide in a young adult population. Archive of
Pediatric Adolescence Medical, 161(7), 634-640.
[8] Mackenzie, S. Wiegel, J., Mundt, M., Brown, D.,
Saewyc, E., Heiligenstei, Harahan, B., & Fleming,

suicidal behaviour among students in Southwest
Nigeria. International Journal of Social Psychiatry,
54(1), 34 – 46.
[2] Korb I, Plattner, I. E. (2014). Suicide ideation
and depression in university students in Botswana. J
Psychol Afr. 24(5):420–6.
[3] Arria AM, O’Grady KE, Caldeira KM, Vincent
KB, Wilcox HC, Wish ED. (2009) Suicide ideation
among college students: a multivariate analysis.
Arch Suicide Res. ;13(3):230–46.
[4] Centers for Disease Control and Prevention
(CDC). (2010). Web-based Injury Statistics Query
and Reporting System (WISQARS) [Online].
National Center for Injury Prevention and Control,
CDC
(producer).
Available
from
URL:
www.cdc.gov/injury/wisqars/index.html.

M. (2011). Depression and suicide ideation among
students accessing campus healthcare. American
Journal of Orthopsychiatry, 81(1), 101–107.
[9] Cash SJ, Bridge JA. (2009). Epidemiology of
youth suicide and suicidal behavior. Curr Opin
Pediatr. 21(5):613–9.
[10] Centers for Disease Control and Prevention
(CDC). (2013) Web-based Injury Statistics Query
and Reporting System (WISQARS) [Online]. (2013,
2011) National Center for Injury Prevention and
Control, CDC (producer). Available from
http://www.cdc.gov/injury/wisqars/index.html.
[11] Coêlho BM, Andrade LH, Borges G, Santana
GL, Viana MC, Wang Y. P. (2016). Do Childhood
Adversities Predict Suicidality? Findings from the
General Population of the Metropolitan Area of São

[5] Joe S, Stein DJ, Seedat S. (2008). Non-fatal
suicide behaviour among South Africans. Social
Psychiatry & Psychiatric Epidemiology; 43:454461.
[6] Abdollahi Abbas, Mansor Abu Talib, Siti nor
Yaacob, and Zanariah Ismail. (2015). “The 5t;

Paulo, Brazil. Plos One 11(5): e0155639. doi:
10.1371/journal.pone.0155639.
[12] Skopp N.A., Luxton, D.D., Bush, N., & Sirotin
A. (2011). Childhood Adversity and Suicidal

rtRole of Hardiness in Decreasing Stress and
Suicidal Ideation in a Sample of Undergraduate
Students.” Journal of Humanistic Psychology 55(2):
202–22.

255

Ideation in a Clinical Military Sample: Military Unit
Cohesion and Intimate Relationships as Protective

[18] Villanueva P, Arteaga A, Fernández-Montalvo
J., (2019). Gender Differences in Risk Factors

Factors. Journal of Social and Clinical Psychology,
Vol.30 Iss. 4.
[13] Economou, M., Madianos, M., Peppou, L.E.,
Theleritis C., Patelakis A., and Stefanis C. (2013).
Suicidal ideation and reported suicide attempts in
Greece during the economic crisis. World
Psychiatry; 12:53–59.
[14] Khalid Rabia (2012). “Suicide Ideation and Its
Associated Risk Factors among Adolescent Students
in the Eastern Mediterranean Region”. Thesis,
Georgia
State
University,
2012.
https://scholarworks.gsu.edu/iph_theses/237.

Related to Suicidal Ideation Among Callers to
Telephone Helplines in Spain. Arch Suicide Res.
23(4):605-615.
doi:
10.1080/13811118.2018.1480987.
[19] Kappel R.H., Livingston M.D., Patel S.N.,
Villaveces A., Massetti GM. (2021). Prevalence of
Adverse Childhood Experiences (ACEs) and
associated health risks and risk behaviors among
young women and men in Honduras. Child Abuse
Negl.;115:104993.
doi:
10.1016/j.chiabu.2021.104993. Epub 2021 Feb 19.
PMID: 33611130; PMCID: PMC8136622.

[15] Sisask, M., & Värnik, A. (2012). Media roles in
suicide
prevention:
a
systematic
review.
International journal of environmental research and
public
health,
9(1),
123–138.
https://doi.org/10.3390/ijerph9010123.
[16] Yoshioka, E., Hanley, S. J. B., Kawanishi, Y.,

[20] Ibrahim N, Amit N, Che Din N, Ong HC.
(2017). Gender differences and psychological
factors associated with suicidal ideation among
youth in Malaysia. Psychol Res Behav Manag;
10:129-135. doi: 10.2147/PRBM.S125176. PMID:
28496374; PMCID: PMC5417667.

& Saijo, Y. (2014). The epidemic of charcoal
burning suicide in Japan. The British Journal of
Psychiatry,
204(4),
274–282.
https://doi.org/10.1192/bjp.bp.113.135392.
[17] Gao, Wenjuan & Ping, Siqing & Liu, Xinqiao.
(2019). Gender differences in depression, anxiety,

[21] Engemann, K.M. & Wall, Howard. (2010). The
effects of recession across demographic groups.
Federal Reserve Bank of St. Louis Review. 92. 1-26.
[22] Niederkrotenthaler T, Braun M, Pirkis J, Till B,
Stack S, Sinyor M et al. (2020). Association
between suicide reporting in the media and suicide:

and stress among college students: A longitudinal
study from China. Journal of Affective Disorders.
263. 10.1016/j.jad.2019.11.121.

systematic review and meta-analysis BMJ 2020;
368: m575 doi:10.1136/bmj.m575.

256

Texila International Journal of Public Health
ISSN: 2520-3134
DOI: 10.21522/TIJPH.2013.09.04.Art022

The Prevalence and Determinants of Anaemia among Clients of the AIDS
Support Organisation-Entebbe, Uganda
Lydia Nakyeyune1, Edward Mukooza Kibikyo1*, Henry Sseguya1, Ekiria Kikule1
1
Department of Public Health, Uganda Christian University, Uganda
Abstract
Anaemia, a common hematological disorder in HIV infection, compromises the quality of life and
treatment outcomes. At The AIDS Support Organisation (TASO), Entebbe, the records for the 20162018 period show a 10% prevalence of anaemia which is lower than that in literature where it is said
to be up to 95%. This study determined the prevalence, type, severity, and determinants of anaemia
among people living with HIV and AIDS who receive care from TASO Entebbe in Uganda. A
questionnaire was used to collect data from 624 TASO clients. A checklist identified the clients’
Antiretroviral Therapy (ART) combination and viral load. The selected clients’ Body Mass Index
(BMI) was calculated to assess their nutritional status. A Fully Automated Humacount 60TS ThreePart Hematology Analyzer was used to measure hemoglobin and to do a full blood count. A blood
film from each sample was manually examined for the type of anaemia. Data analysis was done with
Stata MP 15. The prevalence of anaemia was 44.4%, and the anaemia was mostly mild (54.15%) to
moderate (40.80%). Anaemia of inflammation was the commonest type (>58%). Gender, viral
suppression, nutritional status, nutritional education, marital and economic status were significantly
associated with the anaemia. Duration on ART had a protective effect, but this was not statistically
significant. The prevalence of anaemia (44.4%) among the TASO-Entebbe Uganda clients was high,
but the anaemia was mostly mild to moderate (>94%) and of inflammation type (>58%).
Management of anaemia in HIV requires intentional screening since it compromises treatment
outcomes.
Keywords: Prevalence of anaemia in HIV, Determinants of anaemia in HIV, Uganda, TASO.
inherited blood disorders like sickle cell
anaemia, and other haemolytic conditions such
as thalassemia. Other causes include direct
bleeding, infectious diseases like tuberculosis,
HIV, and other chronic inflammatory
conditions. The World Health Organisation
categorizes anaemia as a global public health
problem, with more than 80% of countries
having a prevalence of anaemia exceeding 20%
of their populations [3]. Anaemia is much more
prevalent in developing countries, where about
89% of the 1.93 billion anaemic people live [3].
Health consequences of anaemia include
increased morbidity, reduced productivity, and
reduced cognitive abilities [4, 5].

Introduction
Anaemia is defined by the World Health
Organisation as “a condition in which the
number of red blood cells (and consequently
their oxygen-carrying capacity) is insufficient
to meet the body’s physiologic needs” [1]. The
red blood cells carry a protein, haemoglobin,
that has the oxygen-carrying capacity, and it is
used as an indicator for anaemia [2].
Haemoglobin levels vary by the general health
of a person, sex, age, physiological status, race,
altitude, and levels of activity.
Common causes of anaemia include iron and
other dietary deficiencies, parasitic infections
like helminths and plasmodium malariae,
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Anaemia is a common haematological
problem among people with HIV, and this
makes it a public health challenge since the
global burden of HIV is big, especially in
developing countries [6, 7].
According to UNAIDS, more than 54% of
the 37.9 million people with HIV are within
Eastern and Southern African countries [7].
According to The Uganda AIDS Country
Progress Report of 2019, there are 1.3 million
people with HIV in Uganda [8]. Anaemia is
said to be prevalent in 1.3-95% of the people
living with HIV depending on gender, age,
pregnancy status, the stage of HIV disease, and
the definition of anaemia [9, 10]. Anaemia is a
common haematological disorder of HIV
infection, and in communities like that of
Uganda, where other factors like malaria
endemicity, poverty, and helminth infections
are prevalent, the burden of anaemia in HIV
infection is likely to be even greater. In the
Health Management Information System
(HMIS) 095 tool at TASO Entebbe Laboratory,
the records for 2016-2018 show that out of the
6032 Haemoglobins (Hb) done, 10% had Hb
less than 11.0g/dl, which is lower than the
prevalence in the literature [9, 10, 11]. It was
not known whether the prevalence in the HMIS
the true burden of anaemia among HIV clients
was who were receiving ART and other
services from TASO Uganda Entebbe.

AIDS service organization with eleven Centres
in Uganda: TASO Entebbe being one of the
busiest TASO Centres, registering about 28
new clients on ART daily. The Centre has
laboratory services, a controlled data system,
and an active ART clinic serving both the urban
Entebbe Municipality and the nearby rural
communities, including Islanders from Lake
Victoria.
The
study
population
was
approximately 6000 registered adults and
children living with HIV and on ART from the
TASO, Entebbe Centre. The minimum sample
size (n) was calculated using Kish Leslie
formula of 1965 for cross-sectional studies
where n = (Z2 P(1-P))/e2; p (0.5) is the
estimated proportion of people living with HIV
and having anaemia; Z is the standard Z-Score
and e (0.05) the acceptable margin of error. The
minimum sample size calculated was 385
people living with HIV. The minimum sample
was increased by about 62% to 624 respondents
in order to improve precision, identify any
outliers which could skew the data, and enable
comparisons among sub-groups considering the
fact that gender, age, and social-economic
variables are known to affect the prevalence of
Anaemia [12]. TASO Entebbe has 4 clinic days
in a week. Two clinics are general; one is for
adolescents and one for prevention of motherto-child
transmission
(PMTCT).
The
appointment list for each of the four clinic days
in a week was used as a sampling frame to
systematically select a minimum of 13 clients
each day for a period of 3 months from May to
July 2019, resulting in a sample of 624.
Quantitative data from each Respondent was
collected using a questionnaire, and a check list
identified the clients’ ART combination and the
most recent viral loads. Each respondent’s
weight and height were used to calculate their
BMI which was used as a proxy for nutritional
status [13]. Full blood count and haemoglobin
measurements were done on venous blood
drawn by a certified laboratory technologist.
Data analysis was done using StataMP [15].

Objective
This study was conducted to determine the
prevalence, type, severity, and determinants of
anaemia among people living with HIV and
AIDS who were receiving care from The AIDS
Support Organisation, Entebbe, in Uganda.

Materials and Methods
The study aimed at determining the
prevalence and identifying the types and factors
associated with anaemia among the TASO,
Entebbe HIV clients who were on ARVs. It was
a cross-sectional and quantitative study. The
AIDS Support Organisation is a local HIV and
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found anaemic was referred to the Clinicians
for management.

Laboratory Procedure
Venous blood was drawn with sterile needles
into
vacutainer
tubes
treated
with
Ethylenediaminetetraacetic acid (EDTA) to
prevent clotting. The samples for each day were
put in a batch and thereafter analysed before the
end of the day. Each vacutainer tube was
opened and put in a Fully Automated
Humacount 60TS Three-Part Hematology
Analyzer to do the hemoglobin and full blood
count
measurements.
Hemoglobin
concentration is one of the laboratory tests for
diagnosing anaemia [14].
From each sample, a blood film was
manually prepared and examined to ascertain
the red blood cell (RBC) morphology in order
to determine the types of anaemia among the
Respondents. Every Respondent who was

Statistical Analyses
Epidata was used for data entry and StataMP
15 for data analysis. The threshold for statistical
significance was set at the conventional p-value
of <0.2 and < 0.05 at bivariate and
multivariable analyses, respectively. Odds
Ratios were used to compare the relative Odds
of occurrence of Anaemia given exposure to
independent variables identified in the
literature. The WHO cut off points for Anaemia
at sea level were used in this study and these
are presented in Table 1. The measured
hemoglobin level for each participant was
adjusted by -2 g/l since the altitude in Central
Uganda is approximately 1000 meters above
sea level [15, 16].

Table 1. Cut-off Points for anaemia at Sea Level in Grams per Litre and its Severity

Respondent age
Children, 6-59 months
Children, 5-11 years
Children, 12-14 years
Non-pregnant women
Pregnant women
Men, 15 years and above

No anaemia
≥110
≥115
≥120
≥120
≥110
≥130

Mild
100-109
110-114
110-119
110-119
100-109
110-129

Moderate
70-99
80-109
80-109
80-109
70-99
80-109

Severe
<70
<80
<80
<80
<70
<80

Adapted from WHO [15].

Ethics Approval
Participate

and

Consent

informed consent was obtained from every
adult participant and from a parent or guardian
for participants under 16 years old. The names
of the participants were not captured on the
questionnaires, and the presentation of findings
were general to avoid the identification of the
participants.

to

Ethical approvals were obtained from the
Uganda Christian University’s Research Ethics
Committee (UCUREC25/10/600/00057) and
the TASO Research Ethics Committee
(TASOREC/013/19-UG-REC-009).
Written
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Results
Table 2. Social Demographic Characteristics of Respondents and Frequency of Anaemia n=624

Variable
Age
x̄= 36.50
SD= 11.17

Category

Frequency (%)

Category with anaemia

Children
Adults
Male

Gender

Pregnant
Female
Not pregnant
Married
Divorced
Never married
Widowed
Rural
Urban
No formal education
Up to primary seven
Secondary education &
above
Professional
Self-employment
Peasant
Unemployed
Greater than 500,000/=
100,000/= to 500,000/
Less than 100,000/=
Yes
No
Yes
No
Yes
No
Suppressed
Unsuppressed
Under weight (<18.5
kg/m2)
Normal (18.5-24.9
kg/m2)
Overweight (≥ 25kg/m2)
TDF/3TC/EFV
TDF/3TC/DTG
AZT/3TC with NVP or
ATRr or EFV
Others

23 (3.68%)
601 (96.32%)
201 (32.21%)
25 (4.01%)
398 (63.78%)
290 (46.48%)
94 (15.06%)
201 (32.22%)
39 (6.25%)
270 (43.27%)
354 (56.73%)
76 (12.18%)
287 (45.99%)

10 (43.48%)
267 (44.43%)
72 (35.82%)
10 (40.00%)
195 (48.99%)
113 (38.96%)
53 (56.38%)
95 (47.26%)
16 (41.02%)
118 (43.70)
159 (44.91%)
30 (39.5%)
125 (45.5%)

261 (41.83%)
45 (7.21 %)
291 (46.63%)
116 (18.59%)
172 (27.56%)
68 (10.90%)
287 (46.00%)
269 (43.11%)
390 (62.05%)
234 (37.05%)
209 (33.49%)
415 (66.51%)
19 (3.04%)
605 (96.96%)
541 (86.70%)
83 (13.30%)

122 (46.7%)
26 (57.8%)
103 (35.4%)
61 (52.6%)
87 (50.6%)
28 (41.2%)
117 (40.8%)
132 (49.1%)
184 (47.2%)
93 (39.7%)
82 (39.42%)
195 (46.98%)
9 (47.4%)
268 (44.3%)
226 (41.8%)
51 (61.45%)

154 (24.68%)

75 (48.70%)

331(53.04%)
135 (21.63)
283 (45.34%)
156 (25%)
48 (7.70%)

152 (45.92%)
48 (35.55%)
110 (38.9%)
22 (33.3%)
27 (56.25%)

137 (22.00%)

61 (44.52%)

Marital status

Residence
Educational
level

Occupation

Income per
month
Nutritional
Education
Drinks alcohol
Smoker
Viral
suppression

BMI

ART
Combinations
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Period in
months on ART
in months x̄= 68,
SD= 49.32
Sickle cell

<12 months
12- 72 months
>72 months

87 (13.94%)
284(45.51%)
253 (40.54%)

42 (48.28%)
130 (45.77%)
105 (41.50%)

Yes

4 (0.64%)

4 (100%)

Data was collected from a randomly selected
sample of 624 respondents. Respondents were
on ART for a mean period of 68 months (SD=
49.32). The majority of respondents (96%)
were aged above 15 years (Table 2). The mean
age was 36.5 years with a standard deviation of
11.17
years.
The
respondents
were
predominantly female (68%), of whom 6.35%
were pregnant, 46.48% were married, and 15%
were divorced.
There were more urban dwellers (56.73%)
than those from rural areas. Approximately
12% of the respondents had no formal
education and were predominantly selfemployed (46.63%). Most respondents earned
between 100,000 and 500,000/= (equivalent to
approx. 3.7-135 USA $ at a rate of 1$ = 3700
Uganda Shillings) per month but 43% earned
less than 100,000 shillings (about 3.7 USA $)

per month. Approximately 62.5% of the
respondents had received nutritional education,
and 66.51% did not drink alcohol. The majority
of respondents (>96%) did not smoke, and
more than 86% had viral suppression.
Approximately 24% of the respondents were
underweight, and 21% were overweight based
on the cut-off points by WHO.[50] The most
frequent ART combinations were Tenofovir /
Lamivudine / Efavirenz [TDF/3TC/EFV]
(45.35%)
and
Tenofovir/
Lamivudine/
Dolutegravir
[TDF/3TC/DTG]
(25%).
Approximately 7.7% of ART combinations
contained Zidovudine. Most of the respondents
had been on ART for a long time, with the
mean duration being 68 months (SD= 49.32).
Participants found with sickle cell disease were
not included in the further analysis because the
disease is known to be associated with anaemia.

Table 3. Prevalence, Type by Red Blood Cell Morphology and Severity of Anaemia

Red blood cell morphology n = 624
Normochromic and Normocytic
Hypochromic
Microcytic
Normocytic
Macrocytic
Total hypochromic
(anaemia prevalence)
Shape
Other shapes
Sickle
Anaemia severity n= 277
Frequency
Mild
150
Moderate
113
Severe
14
Total
277
The prevalence of anaemia, as seen in Table
3, among the study respondents was 44.4%
(277/624). The most frequent type of anaemia
was hypochromic normocytic (26.22%),

Frequency (%)
347 (55.60)
85 (13.63)
163 (26.12)
29 (04.65)
277 (44.40)
620 (99.36)
04 (0.64)
Percentage
54.15
40.80
5.05
100

followed by microcytic anaemia (13.63%).
Most of the anaemia was mild (54.15%) or
moderate (40.80%). Severe anaemia accounted
for 5.05% of the respondents. There were four
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respondents with sickle cell disease, and all of

them had mild to moderate anaemia.

Table 4. Bivariate and Multivariate Analysis of Factors Associated with Anaemia at 80% and 90% Confidence
Interval

Variable

Category

Bivariate Analysis
Multivariable Analysis
OR
p-value [80% CI]
AOR p-value [95% CI]
Gender
Male
Ref
Ref
Female
1.684 * 0.003 (1.343, 2.112) 1.830 ** 0.010 (1.157, 2.894)
Marital
Married
Ref
Ref
Status
Divorced
2.025 * 0.003 (1.488, 2.755) 2.007 ** 0.007 (1.206, 3.342)
Never married
1.404 * 0.068 (1.107, 1.781)
Widowed
1.090 0.805 (0.698, 1.700)
Occupation Professional
Ref
Ref
Self-employed
0.400 * 0.005(0.264, 0.608)
0.317 ** 0.001 (0.156, 0.644)
Peasant
0.810 0.553 (0.515, 1.278)
Unemployed
0.748 0.390 (0.485, 1.154)
Nutritional
Yes
Ref
Ref
education
No
0.738 * 0.071 (0.596, 0.916) 0.677 ** 0.041 (0.465, 0.984)
Drinks
Yes
Ref
Ref
alcohol
No
1..373 * 0.066 (1.100, 1.712)
Viral
Suppressed
Ref
Ref
suppression Unsuppressed
2.221 * 0.001 (1.630, 3.028) 2.246 ** 0.003 (1.312, 3.846)
BMI
Underweight
Ref
Ref
Normal
0.894 0.568 (0.696, 1.149)
Overweight
0.581 * 0.025 (0.426, 0.792) 0.524 ** 0.012 (0.315, 0.870)
ART
ABC/3TC/AT Vr Ref
combination ABC/3TC/EFV
1.600 0.530 (0.613, 4.179)
AZT/3TC/ATVr
2.889 * 0.109 (1.237, 6.747)
AZT/3TC/EFV
0.500 0.391 (0.178, 1.408)
AZT/3TC/NVP
1.556 0.455 (0.729, 3.317)
TDF/3TC/EFV
1.055 0.907 (0.587, 1.895)
TDF/3TC/NVP
1.030 0.956 (0.511, 2.076)
TDF/3TC/DTG
0.811 0.656 (0.444, 1.483)
TDF/3TC/ATVr
1.250 0.695 (0.603, 2.591)
Other
1.939 0.261 (0.912, 4.130)
*Significant at 80% CI; **Significant at 95% CI
females [(AOR = 1.83, 95% CI = 1.157, 2.894),
At bivariate analysis and exploratory
P = 0.010] and the divorced [(AOR = 2.007,
confidence level of 80%, nine independent
95% CI = 1.206, 3.342), P = 0.007] were more
variables showed significant association with
likely to be anaemic than the males and
anaemia in clients of TASO-Entebbe. When
marrieds respectively. The respondents who
multivariable analysis (Table 4) was conducted
were divorced [(AOR = 2.007, 95% CI = 1.206,
at a 95% confidence level, six independent
3.342), P = 0.007] were more likely to be
variables were significant, and these were
anaemic than the males and marrieds,
gender, marital status, occupation, nutritional
respectively.
education, viral suppression, and BMI. The
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The self-employed [(AOR = 0.317, 95% CI
= 0.156, 0.644), P = 0.001], those who had not
received nutritional education [(AOR = 0.677,
95% CI = 0.465, 0.984), P = 0.041] and the
obese [(AOR = 0.524, 95% CI = 0.315, 0.870),
P=0.012] were less likely to be anaemic than
the professionals and those who had received
nutritional education and the respondents with
underweight respectively. Respondents without
viral suppression were more likely to be
anaemic than those with suppression [(AOR =
2.246, 95% CI = 1.312, 3.846), P = 0.003].
The
ART
combination
Zidovudine/
Lamivudine/
Atazanavir/ritonavir
(AZT/3TC/ATVr), drinkers of alcohol, and the
never-married independent variables were
significant at bivariate but not at multivariable
analysis.
Logistic regression to measure the
relationship of anaemia and the period of
respondents on ART showed that ART duration
had a protective effect against anaemia though
not statistically significant.

also used to measure haemoglobin and to
categorise the anaemia. The marrieds were a
large proportion (46.48%) of the sample, but
they were not asked whether that was a second
or higher marriage which was a limitation
because the divorced, the widowed, second, and
higher marriages are associated with a higher
risk of HIV and anaemia [19, 20]. With more
than 43% of respondents earning less than
100,000/= per month, this suggested a low
income compared to the average household
expenditure in Uganda in 2018 which was
325,800/= Uganda Shillings [21]. Such low
income does not allow people to access basic
necessities, including a balanced diet, and this
may increase their risk of anaemia. Literacy
rates and self-employment rates corroborated
the World Bank and Uganda Bureau of
Statistics (UBOS) statistics showing literacy
rates of >77% and self-employment rates of
50% among Ugandans. Most of the selfemployed respondents were engaged in
trading22,21 Prevalence of smoking in Uganda is
generally low (<5%), but alcohol consumption
is high (>19 litres of pure alcohol per capita),
and the study respondents had similar statistics
with 3.04% smokers and 33.49% prevalence of
alcohol drinkers. Although smoking and
drinking alcohol are known determinants of
health, both of these were not significantly
associated with anaemia in this study [23, 24].

Discussion
Respondents were on ARVs for long periods
(68 months; SD=49.32], and this may partly
explain the high proportion of viral suppression
(86.7%) [17, 18]. There were more females
(68%) among respondents in this study than in
the Uganda HIV/AIDS Country Progress
Report (55.5%). This could have been so
because the mean age in this study was 36.5
years (11.17 SD), and according to the Uganda
country report, the age groups 15-44 have more
HIV-infected women than older age groups [8].
Children in this study were about 4% in the
sample, which was lower than in the report
where HIV-infected children are about 7% of
the total number of people living with HIV in
Uganda [8]. This could have been due to the
nature of the sampling of children in this study.
Only the children who were sent to the
laboratory for other tests were included in the
study to avoid multiple pricks. Blood drawn
from the children for other laboratory tests was

Prevalence,
Anaemia

Type,

and

Severity

of

Using the WHO haemoglobin levels and an
adjustment of -2 g/l for the mean altitude in
Central Uganda, the prevalence of anaemia was
found to be 44.4%. This was higher than in the
general Ugandan population, where anaemia is
documented to be 32% among women aged 1549.25 According to the World Health
Organisation when anaemia prevalence is
>40% in a given community, that is classified
as a severe public health problem [2].
The high prevalence of anaemia in HIV is
consistent with findings from other studies [11,
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26-29]. Anaemia prevalence varies depending
on contexts, and it is known to be higher in
ART naïve People Living with HIV (PLWHA),
although even with ART treatment, HIV
infection is still associated with anaemia [30,
31]. In HIV infections, anaemia is known to be
a significant predictor of progression to AIDS.
It is also said to be associated with poorer
outcomes of HIV infection as well as negatively
affect the quality of life and productivity of
PLWHA [32, 9, 31]. Before the use of ART,
anaemia was known to be an independent
predictor of survival, and its effects were likely
to be worse in low-resourced environments
[33]. Consistent use of ART is known to be
associated with improvement in haemoglobin
level and reduction of severe anaemia,
regardless of the ART combination [34, 31].
Respondents in this study were on ART for a
mean period of 68 (SD 49.32) months, and so it
can reasonably be assumed that if they were
ART naïve, the prevalence and possibly
severity of anaemia would have been worse
[35]. The type of anaemia most prevalent in this
study was normocytic and hypochromic, which
is most common in chronic infections like HIV,
and it is referred to as anaemia of inflammation
(AI) [36]. Anaemia in HIV is thought to be
caused by blood loss due to opportunistic
infections and neoplasms such as Kaposi
Sarcoma and decreased red blood cell
production in the context of the reduced
lifespan of RBCs and resistance to
erythropoietin, a hormone that stimulates the
production of RBCs. Anaemia of inflammation
generally ranges from mild to moderate as the
case is in this study [37, 31].
Severe anaemia was about 5.05% of those
anaemic in this study which is lower than what
has been found in other low resource countries
where it can be as high as 22%.38 Severe
anaemia is associated with poorer HIV
outcomes, but the consistent use of ART leads
to its reduced prevalence [31]. Of the 14
respondents with severe anaemia, 13 had
microcytic anaemia, which implied iron

deficiency, and all of them had viral
suppression, a contradiction of what is
documented that consistent use of ART reduces
the probability of severe anaemia [34, 31]. The
respondents with severe anaemia, 12/14, had
normal BMI, suggesting that nutrition may not
be a contributing factor but probably iron
metabolism. Long-standing anaemia of
inflammation may lead to iron deficiency
anaemia due to the restriction of intestinal
absorption of iron and progressive depletion of
iron stores [37, 31].

Determinants of Anaemia
In this study, the females were more likely to
be anaemic than males [(OR = 1.83, 95% CI =
1.157, 2.894), P = 0.010]. This is in agreement
with many studies on anaemia in HIV.31,38,39
This also collaborates with anaemia in the
general population where the prevalence is
higher in females than in males.2 Women,
especially those in reproductive age groups, are
thought to be more prone to anaemia than men,
partly because of the menstrual periods and the
drain on iron reserves when they get pregnant.31
The divorced were more likely [(OR = 2.007,
95% CI = 1.206, 3.342), P = 0.007] to have
anaemia perhaps because of the risk of HIV and
also the fact that anaemia is higher among
PLWHA who were previously married [19, 20].
This may partly be explained by the known
poor health outcomes which are associated with
separation or divorce [40]. Higher-income and
perhaps a higher standard of living may explain
the lower prevalence of anaemia [(OR = 0.317,
95% CI = 0.156, 0.644), P = 0.001] among the
self-employed. This is in agreement with
findings on anaemia in the general Ugandan
population where anaemia decreases with an
increasing level of wealth [25].
The lower prevalence of anaemia among
respondents who had not received nutritional
education [(OR = 0.677, 95% CI = 0.465,
0.984), P = 0.041] was not unexpected given
the fact that nutritional education at TASO is
more often given to clients who are found to be
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malnourished and already anaemic. The
respondents without viral load suppression
were more than two times [(OR = 2.246, 95%
CI = 1.312, 3.846), P = 0.003] likely to be
anaemic than the ones with viral suppression,
and these findings were in agreement with the
literature on the effect of HIV treatment on
general health [31, 41-42]. Viral suppression is
associated with reduced morbidity and
mortality as well as longer life expectancy, and
this may partly explain the lower prevalence of
anaemia [43, 42]. Body Mass Index was used as
a proxy for nutritional status in this study [44,
45].
The overweight in this study were less likely
[(OR = 0.524, 95% CI = 0.315, 0.870),
P=0.012] to be anaemic than the underweight.
Underweight is associated with a higher risk of
other health issues, including anaemia [46]. The
ART combinations at multivariate analysis
were not significantly associated with anaemia,
but at bivariate analysis, the combination
AZT/3TC/ATVr was significantly associated
with anaemia. In related literature, it is
suggested that during the Highly Active
Antiretroviral Treatment era, combinations with
Lamivudine may not have been significantly
associated with anaemia in HIV [47, 48].
Duration on ART was found to have a
protective effect, but unlike in other studies, the
effect was not statistically significant [49, 29].
This study was conducted in only one TASO
Centre, which is located in the better served
central region of Uganda and so anaemia
prevalence from the hard-to-reach areas may be
worse.

inflammation (>58%), and affecting women
(48.46%) more than men (35.82%). Gender,
viral suppression, nutritional status, nutritional
education, marital status, and economic
wellbeing were associated factors.

Recommendations
1. HIV/AIDS service providers should
recognise anaemia as highly prevalent
among PLWHA and devise strategies to
manage it since it is known to be associated
with poorer treatment outcomes.
2. The suppression rate of > 86% at TASO
is close to the WHO 90:90:90 strategy.
Efforts should be sustained to achieve the
United Nations 95% target for viral
suppression in order to minimize the
prevalence of anaemia.
3. Nutritional education should not be
selectively administered to the very sick but
rather to all clients, including the obese,
who are at a higher risk of noncommunicable disease complications.
4. The counselling services to the PLWHA
should strengthen the marital component in
order to minimise divorce and separation,
which are associated with a higher
prevalence of anaemia.
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Suggestions for further research
This study used WHO haemoglobin
reference values as the standard. However, it
was noted that most of the participants who
were categorised as anaemic (<12g/dl) showed
no symptoms of anaemia. This calls for further
research to develop customized reference
values to the Ugandan and other similar
settings.

Conclusion
The prevalence of anaemia among PLWHA
accessing services from TASO-Entebbe,
Uganda, was 44.4% which was higher than the
documented prevalence of anaemia in the
general Ugandan population where the
prevalence among women of age group 15-49 is
32%. Anaemia in this study was mostly mild
(54.15%) to moderate (40.80%), anaemia of
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Abstract

Curcumin and its eleven analogues obtained from the ZINC database were screened for its antiAlzheimer’s potential validated through in silico approach. Curcumin, eleven curcumin analogues
from the ZINC database, and six standard anti-Alzheimer’s drugs were obtained from SWISS ADME
and Pub chem database. All obtained molecules were subjected to drug-likeness, molecular docking,
and ADMET analysis. Curcumin and eleven curcumin analogues show no violations against five
drug-likeness rules, whereas 2 standard drugs (CID_11269353, CID_46883536) out of 5 screened
standard drug molecules shows violations in drug likeness property. Curcumin and curcumin
analogues possess docking scores in the range of -7.5 to 9.9 Kcal/mol, whereas reference standard
drugs docking score lies in the range of -6.4 to -11.0 Kcal/mol against all three Alzheimer’s disease
molecular targets. Finally, our present study has proven that curcumin analogues possess some novel
anti-Alzheimer’s properties over curcumin and standard reference drug. It needs to be validated and
commercialized after in vivo preclinical trials.
Keywords: Alzheimer’s, Curcumin, Curcumin analogues, In silico, ZINC.

Introduction

daily tasks. The pathological study of AD
shows the deposition of amyloid-beta in the
brain, neuritic plaque, neuro-fibrillary tangles,
and rapid loss of synapses, and degeneration of
basal cholinergic neurons [2].
The pathophysiology of this disease is quite
complex and not completely understood. But in
recent times, there are few hypotheses that tell
the cause of this disease which includes
cholinergic, amyloid, and Tau hypothesis.
Considering the cholinergic and amyloid
hypotheses for the cause of AD took three
target enzymes, they are acetyl choliene
esterase (AChE), butryl choline estraese
(BuChE),
and
beta-secretase.
Because,
Acetylcholine (ACh), being the most important
neurotransmitter found in CNS, is hydrolyzed
by cholinesterases. Cognitive impairment is
associated with the loss of Ach that are caused

In the senescence phase of life, dementia is
the most frequent problem. Dementia is the
common term for loss of memory, language,
problem-solving, and other thinking skills that
are severe enough to impair daily life.
Alzheimer’s disease is the most important
reason for dementia. Alzheimer’s disease (AD)
is a progressive neurological disorder that
causes atrophy and death of brain cells. There
are several factors that cause AD, but the most
important factor is age. Approximately one in
ten people over the age of 65 and close to 50%
of people over 85 develop AD [1]. Early signs
of this disease include forgetting recent events
or conversations. As the disease progress, a
person with AD will develop serious memory
problems and lose the capacity to carry out their
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by reduced activity of choline acetyltransferase.
From this perspective, we must focus on
anticholinergenic drugs, which can inhibit both
enzymes and up-regulate the level of Ach in
CNS [3]. In Alzheimer’s patients, we observe
that the BuChE activity increases from 40%90% and the AChE activity will neither remains
the same nor gets decline [4]. Evidence has
shown that AChE and BuChE both play an
important role in accelerated pro-aggregation of
β-Amyloid (Aβ) fibrils formation [5].
According to beta amyloid hypotheses,
overproduction, and aggregation of Aβ peptide
(amyloid beta peptide) leads to the formation
of neuritic plaques in the CNS [6, 7]. Enzymes
like beta-secretase cleavage enzyme (BACE 1)
and gamma-secretase (γ secretase) are
responsible for the formation of β amyloid
peptides. So, in this case, β secretase is an
important target for the development of the
Anti-Alzheimer drug.
The treatment for AD is currently
inadequate. Drugs approved by the FDA are
limited to choline esterase inhibitors (such as
tacrine, galantamine, dopepezil, rivastigamine)
and
an
N-methyl-D-asperate
(NMDA)
antagonist (mematine) [8-10]. The aboveapproved agents are used for the treatment of
symptoms, which can temporarily overcome
memory and thinking problems. But research
into specific drugs for this disease is still
underway. The symptomatic drugs mentioned
above causes side effects such as nausea,
vomiting, anorexia, diarrhea, bradycardia,
headache,
insomnia,
fatigue,
auditory
hallucination, and mild allergies [11-13].
In the present study, we are spotlighting on
curcumin (a bright yellow chemical produced
by plants of Curcuma longa species) and its
ZINC analogues for treating AD. Because it has
been used in various kinds of treatments like
dementia and traumatic brain damage.
Curcumin as an antioxidant, anti-inflammatory,
and lipophilic action improves cognitive
function in patients with AD. Due to various
effects of curcumin, such as decreased Beta-

amyloid plaques, delayed degradation of
neurons, metal-chelation, anti-inflammatory,
antioxidant, and decreased microglia formation,
the overall memory in patients with AD has
improved [14-17]. In the present study, a silicobased method was employed to identifying
novel drug candidates from curcumin, and its
ZINC database analogues useful in the
treatment of AD was investigated.

Materials and Methods
Ligands Selection
Potential
anti–Alzheimer’s
molecule
curcumin and its closely related curcumin
analogues (from the ZINC database) were
chosen for the present study. To find out
closely related curcumin analogues, curcumin
(CID_969516) molecule SMILE notion
obtained from PubChem database was pasted in
the Swiss similarity tool of SWISS ADME
online server to find the closely related
curcumin analogue molecules from the ZINC
database. Swiss similarity score cut off 0.8 was
set as search criteria. 11 molecules of curcumin
analogues possess swiss similarity score greater
than 0.8 were selected and utilized for further in
silico study.

Ligand Generation
The 2D SDF file formats of 11 curcumin
analogues from the ZINC database were
obtained from the SWISS ADME server.
Curcumin (CID_969516), Six reference
standard drugs Donepezil (CID_3152),
Rivastigmine
(CID_77991),
Galantamine
(CID_9651), Begacestat (CID_11269353),
Avagacestat (CID_46883536), Semagacestat
(CID_9843750) 2D SDF structures were
obtained from Pubchem database server. The
obtained 2D SDF files were submitted to an
online SMILES converter and structure file
generator and converted into 3D PDB file
formats of ligands [18]. The obtained 3D PDB
files were utilized for further study. Molecules
selected for the present study is presented in
Table 1.
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Table 1. Curcumin, Curcumin Analogues obtained from ZINC Database, Standard Drugs for Alzheimers
Disease

S.
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Compound Category

Compound

Pubchem/Zinc Database ID

Curcumin
Curcumin Analogues

Curcumin
Curcumin Analogues Obtained
from ZINC Database

CID_969516
ZINC00607794
ZINC00856144
ZINC04468855
ZINC04802476
ZINC07333416
ZINC13119472
ZINC13519235
ZINC17251958
ZINC18066836
ZINC31904839
ZINC33518298
CID_3152
CID_77991
CID_9651
CID_11269353
CID_46883536
CID_9843750
Choline Esterase (PDB ID: 6QAA), Beta
Secretase (PDB ID: 4D8C) chosen and their
three-dimensional structures were retrieved
from Protein Database (PDB www.rcsb.org)
[19]. AutoDockVina was used to explore the
binding affinities between the receptors and
ligands [20]. The grid map and grid size were
calculated using auto grid to represent the
protein binding size for docking. Optimal grid
boxes are set for all three target proteins using
autodock tools. Assessment of docking (~ 100
times), size of population (150), energy
evaluation (maximum number 250,000)
generations (maximum number 27,000), rate of
mutations (0.02), rate of cross-over (0.8), the
value of elitism (1) and other parameters set as
default. The docking interactions were analyzed
using receptor-ligand interaction options in
Discovery Studio v2.5 visualizer tool.

Standard drugs for
Alzheimer’s Disease

Donepezil
Rivastigmine
Galantamine
Begacestat
Avagacestat
Semagacestat

Drug-Likeness Property Calculation
Drug likeness nature of the curcumin, 11
curcumin analogues, and six reference standard
drugs for Alzheimer’s disease were analyzed
using the SWISS ADME online server and
examined based on the violations of druglikeness rules such as Lipinski, Ghose, Veber,
Egan, and Muegge. Compounds possessing
zero violations were considered as good drug
candidate molecules.
Compounds without violations and one, two,
three violations are ranked descending order for
in silico virtual screening of drug molecule for
a given disease.

Receptors Preparation and Molecular
Docking
To determine the anti-Alzheimer’s activity
of the curcumin and its analogues from the
ZINC database, 3D crystal structure of three
important Alzheimer’s disease protein targets
Acetyl Choline Esterase (PDB ID: 3LII), Butryl

Evaluation of ADMET Property
Novel drug candidates must possess good
pharmacokinetic properties (i.e., ADMET). To
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predict the various pharmacokinetic properties
associated such as Adsorption, Distribution,
Metabolism, Excretion, and Toxicity (ADMET)
behavior of the shortlisted compounds based on
high docking scores such as curcumin, three
curcumin analogues (ZINC04468855, ZINC
07333416, ZINC 33518298) from ZINC
database and two reference standard drugs
Donepezil
(CID_3152),
Avagacestat
(CID_46883536) was evaluated using pkCSM:
predicting small-molecule pharmacokinetic
properties online server.

rule, i.e., WLOGP value of 5.67, Avagacestat
(CID_46883536) shown violations against
Lipinski, Veber, Egan, and Muegge except for
Veber rule.

Molecular Docking Study
Alzheimer’s disease hypothesis and targets
and their grid box size used for docking
analysis presented in Table 3. Molecular
docking analysis of Alzheimer's disease targets
and ligand complexes and their molecular
interactions result in detail were presented in
Table 4 & 5. Curcumin and curcumin analogues
possess docking scores in the range of -7.5 to
9.9 Kcal/mol against all three Alzheimer’s
disease targets. Whereas reference standard
drugs possess docking scores in the range of 6.4 to -11.0 Kcal/mol against Alzheimer’s
disease, molecular target acetylcholine esterase
(PDB ID 3LII) has a high binding affinity with
reference standard drug Donepezil (CID_3152)
with the docking score of -11.0 Kcal/mol.
Curcumin
and
curcumin
analogues
(ZINC04468855) possess docking scores of 9.9 & -9.8 Kcal/mol against acetyl choline
esterase enzyme target. Curcumin shown
bonded and non-bonded interactions with
Trp86, Tyr133, Glu202, Ser293, Tyr337 and
Leu130, Trp286, Tyr341 residues of acetyl
choline
esterase
enzyme,
respectively.
Similarly, Ser293, Phe295, and Tyr72, Trp86,
Tyr124, Trp286, Phe338, Tyr341, His447
residues of acetyl choline esterase interactions
with reference standard drug donepezil
(CID_3152). 2D molecular interactions images
of acetyl choline esterase (PDB ID 3LII) with
curcumin, curcumin analogues and Alzheimer’s
standard drug shown in Figure 1 to 3.

Result
Drug-likeness Property
Results of drug-likeness property of
curcumin, curcumin analogues, and standard
drugs obtained from SWISS ADME server was
tabulated in Table2. All screened curcumin and
eleven curcumin analogues show no violations
in all five drug-likeness rules viz. Lipinski,
Ghose, Veber, Egan, and Muegge. Curcumin
and eleven curcumin analogues show
acceptable molecular weight in the range of
320.38 to 412.43. curcumin and elevan
curcumin analogues show acceptable ranges of
no of heavy atoms (HA), rotatable bond (RB),
hydrogen bond acceptor (HBA), hydrogen bond
donor (HBD), molar refractivity (MR),
topological polar surface area (TPSA), LogP
values. Four reference standard drugs, namely
Donepezil
(CID_3152),
Rivastigmine
(CID_77991), Galantamine (CID_9651), and
Semagacestat (CID_9843750) shown no
violations for all five drug-likeness rules viz.
Lipinski, Ghose, Veber, Egan, and Muegge.
Whereas Begacestat (CID_11269353) shows
single violations against Ghose drug-likeness
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S.
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Ghose
violation
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
2
0

Veber
violation
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Egan
violation
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

Muegge
violation
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

MW – Molecular Weight, HA – Hydrogen Atoms, RB- Rotatable Bonds, HBA – Hydrogen Bond Acceptors, HBD - Hydrogen Bond Donars, MR-Molecular Refractivity,
TPSA –Total Polar Surface Area

Lipinski
MW
HA RB HBA HBD MR
TPSA XLOGP3 WLOGP MLOGP violation
CID_969516
368.38 27 8
6
2
102.8 93.06 3.2
3.15
1.47
0
ZINC00607794 366.41 27 4
5
2
105.3 75.99 4.29
4.12
2.19
0
ZINC00856144 394.46 29 6
5
0
114.23 53.99 4.95
4.72
2.61
0
ZINC04468855 366.41 27 4
5
2
105.3 75.99 4.29
4.12
2.19
0
ZINC04802476 352.38 26 4
5
2
100.49 75.99 4.29
3.73
2.19
0
ZINC07333416 320.38 24 3
3
1
96.78 46.53 4.29
4.4
2.19
0
ZINC13119472 352.38 26 4
5
2
100.49 75.99 3.75
3.73
1.97
0
ZINC13519235 366.41 27 4
5
2
105.3 75.99 4.29
4.12
2.19
0
ZINC17251958 380.43 28 4
5
2
110.1 75.99 4.55
4.36
2.4
0
ZINC18066836 352.38 26 4
5
2
100.49 75.99 3.75
3.73
1.97
0
ZINC31904839 412.43 30 6
7
2
113.47 94.45 3.7
3.74
1.33
0
ZINC33518298 380.43 28 4
5
2
110.1 75.99 4.55
4.36
2.4
0
CID_3152
379.49 28 6
4
0
115.31 38.77 4.28
3.83
3.06
0
CID_77991
250.34 18 6
3
0
73.12 32.78 2.29
2.44
2.34
0
CID_9651
287.35 21 1
4
1
84.05 41.93 1.84
1.32
1.74
0
CID_11269353 373.75 21 7
9
2
65.91 103.02 3.47
5.67
1.36
0
CID_46883536 520.88 34 10 11
1
112.31 127.77 3.98
6.53
2.66
1
CID_9843750
361.44 26 7
4
3
101.31 98.74 1.26
-0.33
0.28
0

Compound

Table 2. Drug Likeliness Calculation for Curcumin, Curcumin Analogues Obtained from ZINC Database and Standard Drugs for Alzheimer’s Disease

Table 3. Alzheimer’s Disease Hypothesis and Targets and their Grid Box Size used for Docking Analysis

S.No.

Alzheimer’s
Disease Hypothesis

Target

PDB ID

Image

Grid Size (A°)

Acetyl Choline
Esterase

X-63.70

Y- 63.05
1

3LII

Cholinergic
Hypothesis
Z- 65.19

Butryl Choline
Esterase
2

X -62.04
6QAA

Y -57.07
Z -73.04

Beta Secretase
3

Amyloid Hypothesis

X 64.98
4D8C

Y 61.25
Z 53.02

Table 4. Docking Score for Curcumin, Curcumin Analogues obtained from ZINC Database and Standard Drugs
for Alzheimer’s Disease against Target Proteins of Alzheimer Hypothesis

S. No
1
2
3
4
5
6
7
8
9
10

Compounds
Curcumin
Curcumin Analogues
obtained from ZINC
Database

Pubchem ID
CID_969516
ZINC00607794
ZINC00856144
ZINC04468855
ZINC04802476
ZINC07333416
ZINC13119472
ZINC13519235
ZINC17251958
ZINC18066836
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3LII
-9.9
-9.5
-7.7
-9.8
-9.2
-9.5
-9.6
-7.8
-8.3
-9.7

6QAA
-8.3
-7.9
-7.7
-8
-8.1
-8.6
-7.7
-8.1
-8
-8

4D8C
-8.4
-8.6
-8.4
-8.1
-9.1
-8.9
-8.4
-8.2
-7.5
-7.8

11
12
13
14
15
16
17
18

Standard drugs for
Alzheimer’s Disease

ZINC31904839
ZINC33518298
CID_3152
CID_77991
CID_9651
CID_11269353
CID_46883536
CID_9843750

-7.8
-8.3
-11.0
-7.1
-7.9
-7.5
-8.1
-8.2

-7.6
-8.4
-8.0
-6.7
-7.6
-7.0
-8.6
-7.7

-7.6
-8.4
-8.3
-6.4
-7.5
-7.4
-7.5
-7.8

Table 5. Docking Interaction for Curcumin, Curcumin Analogues obtained from ZINC Database and Standard
Drugs for Alzheimer’s Disease against Target Proteins of Alzheimer Hypothesis

S.No.

Docking Complex

1

3LII- CID_969516

2

3LII- ZINC04468855

Residues Involved in
Bonded Interaction
Trp86, Tyr133, Glu202,
Ser293, Tyr337
Val294

3

3LII- CID_3152

Ser293, Phe295

4

6QAA- ZINC07333416

Thr253

5
6

6QAA- ZINC33518298
6QAA- CID_46883536

Asp304, Tyr396, Lys408
Asn228, Phe526, Val529

7
8
9

4D8C- ZINC04802476
4D8C- ZINC07333416
4D8C-CID_3152

Phe108, Gly219, Thr318
Gly34

Residues Involved in NonBonded Interaction
Leu130, Trp286, Tyr341

Docking Score

Tyr124, Trp286, Phe297,
Phe338, Tyr341
Tyr72, Trp86, Tyr124,
Trp286, Phe338, Tyr341,
His447
Pro230, Cys400, Pro401,
Trp522
Phe526, Pro527, Leu307
Pro230, Pro303, Asp304,
Asp395, Tyr396, Trp522,
Pro527
Tyr71, Val321
Tyr71, Tyr187
Tyr71, Ile126

-9.8

-9.9

-11.0

-8.6
-8.4
-8.6

-9.1
-8.9
-8.3

Figure 1. Docking 3D Pose and 2D Interaction Plot for 3LII-CID_969516 Complex (-9.9 Kcal/mol)
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Figure 2. Docking 3D Pose and 2D Interaction Plot for 3LII-ZINC4468855 Complex (-9.8 Kcal/mol)

Figure 3. Docking 3D Pose and 2D Interaction Plot for 3LII-CID_3152 Complex (-11.0 Kcal/mol)

Similarly, butryl choline esterase possess the
highest binding affinity with curcumin
analogues (ZINC07333416) and reference
standard drug Avagacestat (CID_46883536)
with the docking score of -8.6 Kcal/mol.
Another curcumin analogues (ZINC33518298)
shows a binding affinity of -8.4Kcal/mol with
butryl choline esterase enzyme. Thr253 and
Pro230, Cys400, Pro401, Trp522 residues of
butyl choline esterase interact with curcumin

analogue
ZINC07333416.
Wherease
avagacestat
(CID_46883536)
possess
interactions with Asn228, Phe526, Val529 and
Pro230, Pro303, Asp304, Asp395, Tyr396,
Trp522, Pro527 residues of butryl choline
esterase. 2D molecular interactions images of
butryl choline esterase (PDB ID 6QAA) with
curcumin analogues and Alzheimer’s standard
drug shown in Figure 4 to 6.
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Figure 4. Docking 3D Pose and 2D Interaction Plot for 6QAA-ZINC7333416 complex (-8.6 Kcal/mol)

Figure 5. Docking 3D Pose and 2D interaction plot for 6QAA-ZINC33518298 complex (-8.4 Kcal/mol)
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Figure 6. Docking 3D Pose and 2D interaction plot for 6QAA-CID_46883536 complex (-8.6 Kcal/mol)

Based on the amyloid hypothesis betasecretase enzyme act as a promising target for
Alzheimer’s disease, and its molecular docking
analysis results show that two curcumin
analogues (ZINC04802476 & ZINC07333416)
possess docking score of -9.1 and -8.9
Kcal/mol. Donepezil (CID_3152) possess a
docking score of -8.3 Kcal/mol against the betasecretase enzyme. Phe108, Gly219, Thr318,
and Tyr71, Val321 residues of beta-secretase

enzyme possess bonded and non-bonded
interactions
with
curcumin
analogues
ZINC04802476. Gly34 and Tyr71, Ile126
residues of beta-secretase enzyme possess
bonded and non-bonded interactions with
reference standard drug donepezil (CID_3152).
2D molecular interactions images of betasecretase (PDB ID 6QAA) with curcumin
analogues and Alzheimer’s standard drug are
shown in Figures 7 to 9.

Figure 7. Docking 3D Pose and 2D interaction plot for 4D8C-ZINC4802476 complex (-9.1 Kcal/mol)
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Figure 8. Docking 3D Pose and 2D interaction plot for 4D8C-ZINC7333416 complex (-8.9 Kcal/mol)

Figure 9. Docking 3D Pose and 2D interaction plot for 4D8C-CID_3152 complex (-8.3 Kcal/mol)

drug
criteria.
Curcumin
analogues
ZINC04468855 possess no inhibition against
all five screened cytochrome enzymes, and
other molecules show reasonable no of enzyme
non-inhibition of drug metabolising enzymes.
Curcumin
analogues
ZINC04468855,
ZINC07333416, and donepezil (CID_3152)
shows positive total clearance values and can be
easily excreted. Except curcumin analogues
ZINC33518298 all screened molecules shows
no AMES toxicity. Except donepezil
(CID_3152) all screened molecules show no
hERG inhibition and hepatotoxicity. LD50
values lies in the range of 1.833 to 2.753.

ADMET Property
Pharmacokinetic results of curcumin, three
ZINC
database
curcumin
analogues
(ZINC04468855,
ZINC07333416,
ZINC33518298) reference standard drug shown
in Table 7. Human intestinal absorptions (HIA)
of curcumin and three curcumin analogues
values lie in the range of 79.13 to 83.79% in
that drug donepezil (CID_3152) possess the
highest HIA value 93.70%. Except ZINC
33518298 curcumin analogues and drug
CID_46883536 all the screened molecules
possess logBB value less than -1, so it has good
BBB penetration capacity important for AD
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Toxicity

5

Metabolism

3

Excretion

Distribution

2

4

Absorption

1

Human Intestinal Absorption (HIA %)
Caco-2 Cell Permeability (cm/sec)
P-glycoprotein substrate
Skin Permeability (log Kp, cm/hour)
Pure Water Solubility (mol/L)
CNS Permeability (log PS)
Blood Brain Barrier Penetration (log BB)
CYP_1A2 Inhibitor
CYP_2C19_inhibitior
CYP_2C9_inhibitior
CYP_2D6_inhibitior
CYP_3A4_inhibitior
Total Clearance (log ml/min/kg)
Renal OCT substrate
AMES Toxicity
HERG_inhibition
Hepatotoxicity
Oral Rat Chronic Toxicity (LOAEL)
Oral Rat Acute Toxicity (LD50)

Pharmacokinetic Properties

S.No

82.19
-0.093
Yes
-2.764
-4.01
-2.99
-0.562
Yes
Yes
Yes
No
Yes
-0.002
No
No
No
No
2.228
1.833

Curcumin
CID_969516

Curcumin Analogues
ZINC
ZINC
04468855 07333416
79.13
83.79
1.317
1.445
Yes
Yes
-2.282
-2.593
-0.102
-3.412
-2.83
-2.83
0.292
0.42
No
Yes
No
No
No
No
No
No
No
No
0.909
0.64
No
No
No
No
No
No
No
No
4.567
-0.973
2.482
2.482
ZINC
33518298
80.75
1.485
No
-2.735
-2.892
-0.217
-1.393
Yes
No
No
No
No
-56.833
No
Yes
No
No
12.09
2.482
93.70
1.273
Yes
-2.585
-4.648
-1.464
0.157
No
No
No
Yes
Yes
0.987
Yes
No
Yes
Yes
0.991
2.753

77.83
0.601
Yes
-2.754
-5.619
-3.232
-2.054
No
Yes
Yes
No
Yes
-0.046
No
No
No
Yes
0.339
2.611

Standard Drugs
CID_3152 CID_46883536

Table 6. Pharmacokinetic Properties for Curcumin, Curcumin Analogues obtained from ZINC Database and Standard Drugs for Alzheimer’s Disease

(–110.67) score against β-amyloid fibril target
of Alzheimer’s disease. Similarly, our study
curcumin analogues possess good binding
affinity and docking scores against molecular
targets of Alzheimers disease than standard
reference drugs [25, 26].

Discussion
Drug-Likeness Property
SWISS ADME online platform is useful to
screen the Physico-chemical property of drug
molecules, and it validates any query molecules
against five drug-likeness rules i.e., Lipinski,
Ghose, Veber, Egan, Muegge. Drug likeness is
used to assess whether query molecule has
some important drug physico-chemical
properties [21]. Our present study confirms that
curcumin and eleven curcumin analogues
possess drug-likeness property and no
violations against five rules. All five-drug
likeness rule is put together is a better tool to
test its chemical and physical properties of
query drug molecules [22, 23].

ADMET Property
The
blood-brain
barrier
membrane
permeability (logBB) was considered as an
important parameter for AD disease. BBB
allows only small molecules and allows only
the water and lipid-soluble and selective
transport
molecules
such
as
plasma
glycoprotein and glucose transporters into the
central nervous system [23]. The lethal dose
(LD50) is a standard measurement of acute
toxicity used to evaluate the relative toxicity of
phytocompounds [27].

Molecular Docking Study
Similar in silico anti-Alzheimer’s potential
validation of 47 substances including two
curcumins and 45 flavonoids with remarkable
predicted pIC50 values against acetylcholine
esterase and beta secretase ranging from 4.24–
5.11 (AChE) and 4.52–10.27 (BACE-1)
produces docking score in the range of −13.11
to −36.23KJ/mol [24].
Likewise, another study reveals that
chloroform leaf extract of C. carandas was
found to contain constituents that have affinities
for the 2 targets f β-amyloid fibril and acetyl
choline esterase. The best docking scores for
curcumin possess –110.22 kcal/mol in
iGEMdock scorer, and the compounds from
chloroform leaf extract of C.carandas was
found to possess higher scores than standard
curcumin octacosane (– 152.58); hexacosane (–
148.89); carbonic acid, eicosyl vinyl ester (–
148.18);
1-heneicosanol
(–135.38);
Nnonadecanol-1 (–127.65); eicosane (–126.24);
3-eicosene, (E) (–125.79); 1-nonadecene (–
120.26); tetratetracontane (–119.09); 9octadecene, (E) (–114.18); squalene (–112.92);
E-14-hexadecenal (–110.99); and hexadecanal

Conclusion
The present study reveals that curcumin
analogues obtained from the ZINC database
possess some novel drug-likeness, ADMET,
and binding affinity with molecular targets of
Alzheimer’s disease. These curcumin analogues
from the ZINC database possess significant
anti-Alzheimer’s potentials when compared to
that currently available Alzheimer’s drugs. So,
it needs further in vitro, and in vivo antiAlzheimer’s potential validation is needed to
commercialize these ZINC curcumin analogue
molecules for treating Alzheimer’s disease.
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