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Abstract

A minimum of 95% drug adherence is necessary to achieve immunological and virological success
in antiretroviral therapy, and to attain this level; patients need to be assisted. The study therefore
aimed at comparing the effect of reminder tools on antiretroviral drug adherence among people living
with human immunodeficiency virus. The study was a randomised field trial. Questionnaire and
adherence assessment forms were administered to two hundred, and twenty-five patients, and
information was elicited on socio-demographic history, antiretroviral drug usage, and adherence
behaviour. Alarm clocks and counselling were given to one group, stickers, reminder cards, and
counselling to the second group, while counselling alone was given to the third group as
interventions. Three months later, data were collected from the same patients in order to compare the
effect reminder tools had on antiretroviral drug adherence among the patients. Data were entered
into Epi Info version 3.5.1 2008 statistical software and analyzed. The optimum adherence levels were
78.7%, 80.0%, and 84.0% at pre-intervention among groups that had alarm clock with counselling,
sticker, reminder card with counselling, and those that had counselling alone respectively. The drug
side effect was negatively associated with adherence level (p< 0.05), while pill count was not
associated with adherence level (p>0.05). At post-intervention, the adherence levels increased by
18.5%, 6.8%, and 1.9%, respectively, among groups that had alarm clock with counselling (p<0.05),
sticker, reminder card with counselling (p>0.05), and those that had counselling alone (p>0.05). The
alarm clock was more effective than stickers and hand-held cards in improving adherence.
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Introduction information to become active in advocating for
scale-up of drug coverage in their countries [2].
The World Health Organization (WHO) and
UNAIDS estimated in 2005 that 72% of the
unmet needs for HIV/AIDS treatment is in SSA
and 22% in Asia, with India, Nigeria, and South
Africa accounting for 41% of the overall need
for treatment worldwide [3].

Drug adherence may be defined as the extent
to which a patient takes a medication in the way
prescribed by the health provider. It has been
proven to be the Achilles heel of antiretroviral

In recent years, advances in HIV therapeutics
have changed the natural course of HIV/AIDS
disease, such that it has assumed some of the
characteristics of chronic diseases [1]. People
on ARV drugs live much longer than those not
on ARV drugs. Therefore, People living with
HIV/AIDS need to know about antiretroviral
medication in terms of its effectiveness. Those
who currently have access to treatment need
information about their treatment to enhance
full adherence. Those without access also need

*Corresponding Author: jajenewari@gmail.com


mailto:jajenewari@gmail.com

therapy, but to achieve near-perfect adherence
necessary for optimal ARV effect, the patient
often requires some assistance [4]. The terms
adherence and non-adherence are meant to be
non-judgmental. They are statements of fact
rather than expressions of judgment toward the
patient or health care provider. Therefore, both
patient and healthcare providers should work in
partnership to achieve adherence to ARV
medication [5]. Non-adherence  with
medications is a common problem and one that
has been shown to adversely affect treatment
outcomes. Increased mortality, development of
drug resistance and consequent treatment
failure, increased frequency of hospitalizations,
and increased healthcare costs have all been
associated with non-adherence.

The introduction of combination
antiretroviral therapy or HAART has had a
dramatic positive impact on the effectiveness of
current HIV therapeutic strategies, with a
subsequent decrease in mortality from the
disease as well as a decline in opportunistic
infections among HIV infected patients [6].
PLWHA need to take their drugs throughout
their lives; therefore, long-term management of
HIV/AIDS infection should include adherence
preparation and support such as reminder tools,
health education, and counselling [7, 8]. These
reminder tools, alarm on clock, stickers, and
hand cards are not expensive and can be easily
inculcated into patient’s care to maximize the
effect on ARV adherence in low-resource
settings. A study done on adherence among
HIV patients has shown the association
between poor adherence and ARV resistance;
therefore, adherence measurement and support
should be an integral part of ARV initiation to
avoid drug resistance. Hence, the introduction
of different reminder tools in this study to see
the effect on adherence [9].

A minimum of 95% adherence is necessary
to achieve virological success in patients
receiving HAART [10]. Adherence may be
improved using various methods. These include
hand-held devices, a two-way pager, alarm

medication vial along with social and emotional
support, cue-dosing training, and monetary
reinforcement [11]. Several studies elsewhere
have shown alarm devices to improve
adherence to medications [12, 13, 14]. Another
study has shown the effectiveness of pre-
printed stickers in improving antibiotic
prophylaxis among physicians [15]. This study
aimed to compare the effect of different
reminder tools and thereby to identify which
method is better. Reasons for non-adherence are
multi-factorial and differ from community to
community [16]. This underscores the need for
each treatment centre to look at the factors
mitigating adherence and proffer solutions to
reduce non-adherence.

Reminder tools are adherence aids that serve
to remind the patient on medications for chronic
illness. A variety of devices that may help
patients adhere to their treatment regimens are
available, including alarms on watches,
stickers, reminder hand cards, beeps, and other
electronic devices that allow for multiple daily
reminders.

Due to the dearth of studies on the effect of
reminder tools on adherence, this study will
contribute to the existing scanty body of
knowledge on adherence, factors affecting
adherence, and feasible remedial actions that
may help address poor adherence. Key findings
from this study will provide the State Ministry
of Health (SMOH), donor agencies, policy
makers, and other stakeholders with valuable
information on ways of improving ARV drug
adherence and hence ensure the effectiveness of
drug treatment and prevent the development of
drug resistance. This has become important in
the wake of renewed efforts to combat
HIV/AIDS in Nigeria and end the HIV/AIDS
pandemic.

Methods

The Specialist Hospital Yola, Adamawa
State, Northeast Nigeria, was established in the
late 1930s first as General Hospital Yola. In
1999 it was converted to a specialist hospital.



The Hospital has a unit for HIV/AIDS
treatment for people in Yola and its environs. It
has regular antiretroviral and other supportive
management for people living with HIV/AIDS
(PLWHA). In all, about 4743 patients were on a
free regular and uninterrupted supply of
antiretroviral drugs at the Hospital supported by
USAID with Chemonics leading Task orders 2
and 3.

Yola is the capital city of Adamawa State in
Northeast Nigeria. It is centrally located within
the State, and has a population of 392, 854 [17].
Yola is located on the Benue River, on latitude
9° 12' 0" N and longitude 12° 29' 0" E, with
daytime temperatures easily exceeding 40°C
during the dry season (March/April) [18]. The
indigenous ethnic group is Fulani. Other ethnic
groups such as Hausa, Igho, and Yoruba have
also come to settle in Yola Local Government
Area (LGA). The main religions practiced are
Christianity, Islam, and Traditional worship.
The inhabitants are mostly civil servants and
traders. It has two tertiary health centers;
Specialist Hospital Yola and Federal Medical
Centre Yola, and 43 primary health care
facilities. Yola has six tertiary institutions.

Study Population

The study population consisted of 4743
PLWHA attending Specialist Hospital Yola and
receiving antiretroviral drugs. All adult
PLWHA.

(>18years) attending Specialist Hospital
Yola for ARV therapy for not less than 6
months was included in the study. The
following were excluded from the study, newly
diagnosed HIV/AIDS patients; patients who
were unwilling to participate; those on
treatment for less than 6 months, and on once-
daily doses.

Study Design

The study was a randomised controlled field
trial to compare the effect of an alarm clock,
sticker, and reminder card with counselling on
ARV drug adherence among PLWHA in

Specialist Hospital Yola. Respondents were
randomised into Group A (alarm clock and
counselling only), Group B (sticker, reminder
card and counselling only) and Group C
(counselling only) using a simple random
sampling technique by balloting. The study was
carried out in three phases; A pre-intervention,
an intervention, and a post-intervention phase.

At the pre-intervention phase, baseline data
were collected using an interviewer-
administered questionnaire and an adherence
assessment form. After this, respondents were
then given appointments to come for the
administration of interventions. Respondents in
groups A and B were administered
interventions on the last Thursday and Tuesday
of the month, respectively, while those in group
C were asked to come on Thursday of the first
week of the month for counselling alone. The
interventions were administered at the ART
counselling room within the hospital premises.
On each clinic day, the 75 respondents in each
group were divided into three groups of twenty-
five each for a follow-up adherence counselling
which was given in groups by the adherence
nurses and the researcher. The counselling
lasted for about 30 minutes, after which
reminder tools were given to each respondent
with the exception of those in group C that had
only adherence counselling.

A portable alarm clock was given to each
respondent in group A. The clock was a
12hourly alarm clock which fits into the regular
drug timing because respondents were on the
twice daily dosage of ARV drugs (usually 8am
and 8 pmor 7 am and 7 pm). They were told to
carry the alarm clock in their bags or place
them at home close to their drugs. Those in this
group who had cell phones were asked to set
their cell phones on alarm as a reminder when
not at home. Extra batteries were given to them,
and they were told to report any malfunctioning
of the clock to the research team for immediate
replacement.

The respondents who had stickers were told
to paste the stickers at strategic places, i.e.,
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behind the bedroom door, bedroom mirror, and
beside the bed, among other locations within
the house during the counselling. The stickers
had an inscription “DON’T MISS YOUR
DRUG: IT IS TIME TO TAKE YOUR DRUG”
with a pictorial component that served as a
visual reminder. The sticker was translated into
local language for those who did not understand
the English language. The sticker was pre-
tested at the General Hospital Numan among
different sexes and ages of PLWHA before use.
A total of three stickers were given to each
respondent. An inquiry was made about the
stickers at every visit to ensure proper use.
Reminder hand cards adopted from the Institute
of Human Virology in Nigeria (IHVN) were
given to those with stickers to remind them
about taking their drugs when away from home
[19]. They were asked to put the hand card in
their wallet, handbag, and pocket wherever they
go and to report any damage to it for immediate
replacement. All respondents were asked to
come along with the alarm clocks and the
reminder cards at every visit. The
administration of intervention was done by the
researcher and the three adherence nurses.
Alarm clocks, stickers, and reminder cards were
all provided by the researcher to all the
respondents free of charge.

Each group was given a monthly
appointment for follow-up visits for a period of
three months. At each visit, they were given
counselling preceding the collection of drugs.
The counselling was a follow-up group
counselling of 25 per group. The group
counselling was centered on reminder tool
usage and difficulties in drug medications. It
was done in the ARV counselling room lasting
for 30-45 minutes per group.

Sample Size Determination

Sample size formulae for comparison of
proportions were used to calculate sample size
[20].

_ [ZaV2(P)(1=P)+Zy/Pi(1=P))+P,(1-P,)]2
- (P2—P1)>

a

n = na/4[1+V1+ 4/n.(P1 — P)]2

Na = Minimum sample size

n = Minimum sample size with
continuity correction

Z, = Standard normal deviate

corresponding to confidence level;
at 95% confidence level, Z, =1.96
Zg = Standard normal deviate
corresponding to Power of study; at
80%, Zz=0.84
P. = Proportion of optimum adherence in
a group at baseline =0.851 In a
prospective study among 130 HIV
positive patients in Jos to determine
ARV adherence level, 85.1% of
them had optimum adherence [21].
P, = Proportion of expected optimum
adherence in a group after
intervention (P2) =0.991[22].
P = P1+P2/2 =0.921
n = 171
With the addition of a 5% attrition rate, a
sample size of 75 was calculated.
Therefore 75 respondents were used per
group, giving a total of 225 respondents in the
study.

Sampling Method

The study respondents were selected using a
simple random sampling technique. After
purposively selecting the Specialist Hospital
Yola, a sampling frame was obtained using the
register of all eligible clients on antiretroviral
drugs attending the hospital. Two hundred and
twenty-five respondents were selected by
simple random sampling technique using
computer-generated random numbers from a
frame of eligible 4743 clients.

Randomization

The two hundred and twenty-five (225)
respondents selected were randomised into the
three groups (A, B, and C) using a simple
random sampling technique by balloting.
Numbers between 1 to 9 were written on pieces
of paper of some size and rapped before being



put into a box. Each of the numbers had 25
rappers totalling 225 rappers in the box.
Patients who picked numbers 1 to 3 were
allocated to group A, those who picked
numbers 4 to 6 were allocated to group B and
those who picked numbers 7 to 9 were allocated
to group C. This resulted in equal
randomization of 75 respondents to each of the
groups.

Data Collection Instrument

A semi-structured, interviewer-administered
questionnaire, adapted from harmonised
medication assessment adherence questionnaire
by GHAIN, was used in the collection of data
in the study. The questionnaire had two sections
A and B. Section A elicited information on
socio-demographic characteristics, and section
B on HIV infection history, antiretroviral drug
usage, and adherence behaviour. An adherence
assessment form was used to measure the
adherence level of the respondents in all three
groups. Adherence was measured as a
percentage of doses taken out of the total
expected over a 4-day period. The questionnaire
was pre-tested at General Hospital Numan,
where it was administered to 25 PLWHA. This
help in detecting difficulties in the
questionnaire, and corrections were made.

Preparation for Data Collection

The study was conducted between July and
November 2020. Three adherence counsellors
(nurses) that had been trained and retrained on
adherence counselling by GHAIN were trained
for data collection. The adherence counsellors
had a 1-day refresher training session in the
ARV counselling room within the hospital
premises. The refresher training was on the
overview of the research, including the aims
and objectives, a recap of counselling
techniques specifically follows up counselling
and the use of research instruments during the
study. The training lasted for 2 hours and was
given by the researcher. This was to ensure

quality, uniformity, and standardization in data
collection.

Data Collection Technique
Pre-intervention Data Collection

Pre-intervention data collection was done
over a period of four weeks, during the two
clinic days that ran on Tuesdays and Thursdays.
After the selection of respondents from the
register, the research team sat on each of the
clinic days awaiting respondents. As selected
respondents were seen on the clinic days, the
research team introduced themselves to the
respondents, explained the purpose of the
research, and were assured of the
confidentiality of all information given by
them, after which written informed consent was
sought and obtained from each respondent
before being recruited into the study. On that
same day, the questionnaire and adherence
assessment form were administered for baseline
data collection from the respondents. At the end
of each day’s data collection exercise, the
researcher collected the questionnaire and
manually cross-checked them for data entry
errors, missing values, and inconsistencies.

Post-intervention Data Collection

At the end of 3 months after the intervention,
for each respondent, the same questionnaire that
was used at baseline was administered, and the
adherence level was measured for each
respondent in all three groups.

Data Processing and Analysis

All data generated at baseline and post-
intervention were processed and analysed using
Epi Info wversion 3.5.1 (2008) statistical
software. Frequency tables were generated for
the socio-demographic data, and categorical
data were presented as frequencies and
percentages, while continuous data were
described using mean and standard deviation as
appropriate. Pearson’s Chi-square (x®) or
Likelihood ratio Chi-square (G?) test for small
sample comparisons were used to test for the



statistical ~ relationship ~ between  factors
influencing ARV drug adherence within
groups. McNemar’s Chi-square (x?) was used to
compare adherence between groups before and
after the intervention. At 95% confidence level,
a p-value of less than 0.05 was considered
statistically significant. The outcome variable
measured in this study was adherence level. At
pre-and  post-intervention, the level of
adherence was measured for respondents in all
the three groups by a 4-day self-reported
assessment  using adherence  assessment

form.[23].
No of doses taken x 100

Expected no of doses
were categorised as

Adherence level =

Adherence levels
follows:
Optimum adherence > 95%
Sub-Optimum adherence 80% -94%

Poor adherence <80%.

Ethical Consideration

Ethical clearance was sought and obtained
from the Jos University Teaching Hospital
(JUTH) Research and Ethics Committee.
Written permission was obtained from the
authority of Specialist Hospital Yola. Written
informed consent was obtained from all
respondents. Participation was voluntary, and
they were given the option to opt-out of the
study if they so wished, with the understanding
that the refusal of participation would not
attract any punishment or denial of benefit.

Limitation of the Study

Some respondents may not give their true
report of non-adherent behaviours, since
adherence was measured by self-report; this
will result in information bias, thereby over-
reporting adherence. This was minimised by
non-judgemental counselling.

Results
Table 1. Socio-demographic Characteristics of PLWHA* at Specialist Hospital Yola
Characteristics | Study group A | Study group B | Control group C | Total Test statistics | P-Value
(n=75) (n=75) (n=75) Freq (%)
Freq (%) Freq (%) Freq (%)
Age Groups(yrs)
<30 27 (33.3) 31 (38.3) 23 (28.4) 81(100) x2=6.633 0.356
30-39 29 (34.9) 26 (31.4) 28 (33.7) 83(100)
40-49 10 (23.2) 15 (34.9) 18 (41.9) 43(100)
>50 9 (50.0) 3 (16.7) 6 (33.3) 18(100)
Sex
Male 27 (38.6) 21 (30.0) 22 (31.4) 70(100) x2=1.286 0.526
Female 48 (31.0) 54 (34.8) 53 (34.2) 155(100)
Marital Status
Single 16 (40.0) 12 (30.0) 12 (30.0) 40(100) G%=7.541 0.480
Cohabiting 1(16.7) 4 (66.6) 1(16.7) 6(100)
Married 45 (36.6) 38 (30.9) 40 (32.5) 123(100)
Divorced 7 (28.0) 9 (36.0) 9 (36.0) 25(100)
Widowed 6 (19.4) 12(38.7) 13 (41.9) 31(100)
Level of Education
No Education 16 (32.7) 18 (36.7) 15 (30.6) 49(100) x2=2.707 0.845
Primary 14 (28.0) 20 (40.0) 16 (32.0) 50(100)
Secondary 27 (33.8) 24 (30.0) 29 (36.2) 80(100)
Tertiary 18 (39.1) 13 (28.3) 15 (32.6) 46(100)




Religion

Christianity 40 (36.7) 37 (33.9) 32 (29.4) 109(100) | y2=1.744 0.418
Islam 35 (30.2) 38 (32.7) 43 (37.1) 116(100)

Occupation

Applicant 7(28.0) 5(20.0) 13(52.0) 25(100) G’=17.667 0.126
Artisan 6(28.6) 7(33.3) 8(38.1) 21(100)

Civil servant 18(34.6) 14(26.9) 20(38.5) 52(100)

Farmer 5(38.5) 7(53.8) 1(7.7) 13(100)

Housewife 17(32.1) 17(32.1) 19(35.8) 53(100)

Student 3(60.0) 2(40.0) 0(0.0) 5(100)

trader 19(33.9) 23(41.1) 14(25.0) 56(100)

There were about the same proportions of
respondents in the age group 30-39 years (A
34.9%; B 31.4%; C 33.7%) in all the groups.
The distributions of female respondents in the
study groups were similar (p=0.526), while the
distributions of married respondents were
36.6%, 30.9%, and 32.5% in groups A, B, and
C, respectively. About 33.8%, 30.0%, and
36.3% of respondents who had secondary
education were in groups A, B, and C,

respectively. The distributions of respondents
that were Christians were 36.7%, 33.9%, and
29.4% in groups A, B, and C, respectively,
while the distributions of civil servants among
respondents were 34.6%, 26.9%, and 38.5% in
groups A, B, and C respectively. The study
groups were similar with respect to all socio-
demographic characteristics measured (Table
1).

Table 2. Time of Diagnosis of HIV Infection among PLWHA at Specialist Hospital Yola

Time (yrs) | Study A Study B Control C
Freq (%) | Freq (%) | Freq (%)
<2 18 (24.0) | 25(33.3) | 24(32.0)
2-3 45 (60.0) | 36 (48.3) | 41 (54.7)
4-5 10 (13.3) | 13(17.3) |9(12.0)
>6 2(2.7) 1(1.3) 1(1.3)
Total 75 (100) 75 (100) 75 (100)

G?=3.601; df=6;p=0.731

A majority of respondents in all groups had
lived with HIV for between 2-3yrs (60% in
group A, 48.3% in group B, and 54.7% in group

C). The groups did not differ significantly in the
number of years respondents had lived with
HIV (p=0.731) (Table 2).

Table 3. Duration of ARV use among PLWA at the Specialist Hospital Yola

Duration (yrs) | Study A Study B Control C
Freq (%) | Freq (%) | Freq (%)

<2 22 (29.3) | 32 (42.7) | 31(41.3)

2-3 47 (62.7) | 36 (48.0) | 40(53.3)

4-5 4 (5.3) 6 (8.0) 3(4.0)

>6 2(2.7) 1(1.3) 1(1.3)

Total 75 (100) 75 (100) 75 (100)

G?=5.262; df =6;p=0.515




A majority of respondents in all groups had
used ARV for between 2-3yrs (62.7% in group
A, 48.0% in group B, and 53.3% in group C).

The groups did not differ significantly in the
duration of ARV use by respondents (p= 0.515)
(Table 3).

Table 4. Number of Pills per Dose of ARVS Taken by PLWHA by Study Group, Pre-intervention, Specialist

Hospital Yola
No of Pills Study A Study B Control C
per Dose Freq (%) | Freq (%) Freq (%)
1 25(33.3) | 19(25.3) 17 (22.7)
2 50 (66.7) 56 (74.7) 58 (77.3)
Total 75 (100) 75 (100) 75 (100)

¥?=2.339; df =2; p=0.311

A majority of the respondents in all groups
used 2 pills per dose (66.7% in group A, 74.7%
in group B, and 77.3% in group C). The groups

did not differ significantly in the number of
pills per dose used by respondents (p=0.311).
(Table 4).

Table 5. Prevalence of ARV Side Effects among PLWHA by Study group Pre-intervention, Specialist Hospital

Yola
Side Effect | Study A Study B Control C
Freq (%) Freq (%) Freq (%)
Present 19 (25.3) 21 (28.0) 13 (17.3)
Absent 56 (74.7) 54 (72.0) 62 (82.7)
Total 75 (100) 75 (100) 75 (100)

¥? = 2.567; df =2; p = 0.277

Most of the respondents, 74.7% in group A,
72.0% in group B, and 82.7% in C, reported the
absence of side effects; however, only 25.3%,
28.0%, and 17.3% of the respondents reported

side effect in groups A, B, and C respectively.
The groups did not differ significantly in the
prevalence of side effects among respondents in
the groups (p=0.277) (Table 5).

Table 6. Reasons for Missed Doses of ARVS among PLWHA Pre-intervention, Specialist Hospital, Yola

Reasons for Missed Doses Study A Study B Control C
Freq (%) | Freq (%) | Freq (%)
Abnormal feeling/side effect 19(25.3) | 21(28.0) | 13(17.3)
Ashamed of taking drugs outside home | 2 (2.7) 3 (4.0) 3(4.0)
Feeling better 3 (4.0) 6 (8.0) 4 (5.3)
Feeling of depression 1(1.3) 3(4.0) 0(0.0)
Forgot to take drugs 50 (66.7) | 42 (56.0) | 55 (73.3)
Total 75 (100) 75 (100) 75 (100)

The common reason stated by respondents in
all the groups for missing drug doses was
forgetfulness (A 66.7%; B 56.0%; C 73.3%),

while a feeling of been depressed was the least
reason for missing drug doses (A 1.3%; B
4.0%; C 0.0%) (Table 6).



Table 7. Assessment of Adherence Level among PLWHA Pre-intervention, Specialist Hospital Yola

Adherence Level | Study A | Study B Control C
Freq (%) | Freq (%) | Freq (%)
Optimum 59 (78.7) | 60 (80.0) | 63 (84.0)
Sub-optimum 13 (17.3) |11 (14.7) | 7(9.3)
Poor 3(4.0) 4 (5.3) 5 (6.7)
Total 75 (100) 75 (100) 75 (100)

G? =2.539; df = 4; p= 0.638

Respondents in groups A, B, and C reported
optimum adherence of 78.7%, 80.0%, and
84.0%, respectively, while only 4.0% in group
A, 5.3% in group B, and 6.7% in group C

reported poor drug adherence. There was no
significant difference in adherence level
between the groups (p=0.638) at pre-
intervention (Table 7).

Table 8. Relationship Between Presence of Side Effects and Adherence Level of PLWHA by Study Group, Pre-
intervention, Specialist Hospital Yola

Group/ Side Effect G’ df | p-value
Adherence Level | Present ’Absent |Tota|

Group A

Poor 1(5.3) 1(1.9) 2(2.7) 20.693 | 2 | 0.001
Sub-optimal 10(52.6) | 4(7.1) 14(18.7)

Optimal 8(42.1) | 51(91.0) | 59(78.6)

Total 19(100) | 56(100) | 75(100)

Group B

Poor 2(9.5) 3(5.6) 5(6.7) 6.034 |2 |0.049
Sub-optimal 6(28.6) | 4(7.4) 10(13.3)

Optimal 13(61.9) | 47(87.0) | 60(80.0)

Total 21(100) | 54(100) | 75(100)

Group C

Poor 1(7.7) 2(3.2) 3(4.0) 6.097 |2 |0.047
Sub-optimal 4(30.8) | 5(8.1) 9(12.0)

Optimal 8(61.5) | 55(88.7) | 63(84.0)

Total 13(100) | 62(100) | 75(100)

Table 9.

Relationship Between Presence of Side Effects and Adherence Level of PLWHA by Study Group,
Post-intervention, Specialist Hospital Yola

Group/ Side Effect G’ df | p-value
Adherence Level | Present |Absent | Total

Group A

Poor 00.0) |0(0.0) |0(0.0) |6.498 [1 [o0.011
Sub-optimal 2(13.3) | 0(0.0) 2(2.8)

Optimal 13(86.7) | 57(100) | 70(97.2)

Total 15(100) | 57(100) | 72(100)

Group B

Poor | 000.0) |0(0.0) ]00.0) [12302]1 |o0.001




Sub-optimal 7(38.9) | 2(4.0) 9(13.2)

Optimal 11(61.1) | 48(96. | 59(86.8)

Total 18(100) | 50(100) | 68(100)

Group C

Poor 1(9.1) 0(0.0) 1(1.4) 6.295 |2 |0.043
Sub-optimal 3(27.3) | 6(10.0) | 9(12.7)

Optimal 7(63.6) | 54(90.0) | 61(85.9)

Total 11(100) | 60(100) | 71(100

Clients who did not report side effects of
ARVs were significantly more likely to have
optimal adherence compared with those who
reported side effects in all groups, group A

(p=0.001), group B (p=0.049), group C
(p=0.047) pre=intervention, and at post-
intervention group A(p=0.011), group B
(p=0.001), group C (p=0.043) (Table 8 & 9).

Table 10. Relationship Between Number of Pills per Dose of ARV Drug and Adherence Level of PLWHA by
Study Group, Pre-intervention, Specialist Hospital Yola

Group/ No of Pills per Dose G’ df | p-value
Adherence Level | 1 ’ 2 | Total

Group A

Poor 0(0.0) 3(6.0) 3(4.0) 3.496 |2 |0.174
Sub-optimal 3(12.0) | 10(20.0) | 13(17.3)

Optimal 22(88.0) | 37(74.0) | 59(78.7)

Total 25(100) | 50(100) | 75(100)

Group B

Poor 1(5.3) 3(5.2) 4(5.3) 2.166 |2 |0.339
Sub-optimal 1(5.3) 10(17.9) | 11(14.7)

Optimal 17(89.4) | 43(76.9) | 60(80.0)

Total 19(100) | 56(100) | 75(100)

Group C

Poor 3(17.6) | 2(3.5) 5(6.7) 3.826 |2 |0.148
Sub-optimal 2(11.8) | 5(8.6) 7(9.3)

Optimal 12(70.6) | 51(87.9) | 63(84.0)

Total 17(100) | 58(100) | 75(100)

Table 11. Relationship Between Number of Pills per Dose of ARV Drug and Adherence Level of PLWHA by
Study Group, Post-intervention, Specialist Hospital Yola

Group/ No of Pills per Dose G* df | p-value
Adherence Level |1 | 2 | Total

Group A

Poor 0(0.0) 0(0.0) 0(0.0) 0.243 |1 |0.622
Sub-optimal 1(4.2) 1(2.1) 2(2.8)

Optimal 23(95.8) | 47(97.9) | 70(97.2)

Total 24(100) | 48(100) | 72(100)

Group B

Poor 0(0.0) 0(0.0) 0(0.0) 0.044 |1 |0.838
Sub-optimal 2(13.3) | 7(15.9) | 9(13.2)
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Optimal 15(86.7) | 44(84.1) | 59(86.8)

Total 17(100) | 51(100) | 68(100)

Group C

Poor 1(7.1) 0(0.0) |1(1.4) 3.690 | 2 | 0.158
Sub-optimal 2(14.3) | 7(12.3) | 9(12.7)

Optimal 11(78.6) | 50(87.7) | 61(85.9)

Total 14(100) | 57(100) | 71(100)

The number of pills per dose had no (p=0.339) and C (p= 0.148) and at post-

association with adherence level in all group’s
pre-intervention, group A (p=0.174), group B

intervention. A (p=0.622), group B (p=0.838)
and C (p= 0.158). (Table 10&11).

Table 12. Comparison of Adherence Level Between Groups A and B Pre-intervention, Specialist Hospital Yola

G?=0.318; df=2; p=0.853
A majority of the respondents, 78.7% and

80.0% in groups A and B, respectively had
optimum adherence. The adherence levels of

Adherence level | Group A | Group B
freq (%) | freq (%)
Optimum 59 (78.7) | 60 (80.0)
Sub-optimum 13 (17.3) | 11 (14.7)
Poor 3(4.0) 4(5.3)
Total 75 (100) 75 (100)

respondents did not differ significantly between
the two groups pre-intervention (p=0.853)

(Table 12).

Table 13. Comparison of Adherence Level Pre- and Post-intervention by Study Group, Specialist Hospital Yola

2

Pre-intervention | Post-intervention *y df | p-value
optimal | Poor/Sub-optimal | Total

Group A

Optimal 58(80.5) | 1(1.4) 59(81.9) |6.750 |1 | 0.009
Poor/Sub-optimal | 11 (15.3) | 2(2.8) 13(18.1)

Total 69(95.8) | 3(4.2) 72(100)

Group B

Optimal 59(86.7) | 1(1.5) 60(88.2) |0.800 |1 |0.371
Poor/Sub-optimal | 4(5.9) 4(5.9) 8(11.8)

Total 63(92.6) | 5(7.4) 68(100)

Group C

Optimal 61(85.9) | 1(1.4) 62(87.3) |0.250 |1 | 0.617
Poor/Sub-optimal | 3(4.2) 6(8.5) 9(12.7)

Total 63(90.1) | 7(9.9) 71(100)

*McNemar’s Chi-square

The optimum adherence levels increased by
18.5%, 5.8%, and 1.9%, respectively, in groups
A, B, and C at post-intervention. Alarm clocks
as reminder tools alongside counselling had a

significant effect on adherence than stickers,
hand cards, and counselling alone. A (p=0.009),
B (p=0.371) C (p=0.617). (Table 13).
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Table 14. Comparison of Adherence Level Between Groups A and B Post-intervention, Specialist Hospital

Yola
Adherence level | Group A | Group B
freq (%) | freq (%)
Optimum 70 (97.2) | 59 (86.8)
Sub-optimum 2(2.8) 9(13.2)
Poor 0(0.0) 0(0.0)
Total 72 (100) 68 (100)

G? =4.120; df=1; p= 0.042

A majority of respondents, 97.2% and 86.8%
in groups A and B respectively, had optimum
adherence, while respondents who had sub-
optimum adherence were 2.8% and 13.2%,
respectively in groups A and B. Patients who

had alarm clock as reminder tools alongside
counselling were more likely to have optimal
adherence compared with patients who had
hand cards and stickers as reminder tools
(p=0.042) (Table 14).

Table 15. Comparison of Adherence Level between Groups A and C Pre- and Post-intervention, Specialist

Hospital Yola
Adherence Level | Pre-Group Post-Group
Group A | GroupC | Group A | Group C
Optimum 59(78.7) 63(84.0) | 70(97.2) | 61(85.9)
Suboptimum 13(17.3) 7(9.3) 2(2.8) 9(12.7)
Poor 3(4.0) 5(6.7) 0(0.0) 1(1.4)
Total 75(100) 75(100) | 72(100) | 71(100)

G?=2.465; df=2; p=0.292 G?=6.816; df=2; p=0.033
The optimum adherence increased from
78.7% and 84.0% pre-intervention to 97.2%
and 85.9% post-intervention in groups A and C,
respectively. Those who had alarm clock with

counselling were more likely to have optimum
adherence than those with counselling alone
(p=0.033). (Table 15).

Table 16. Comparison of Adherence Level between Groups B and C Pre- and Post-intervention, Specialist

Hospital Yola
Adherence Level | Pre-Group Post-Group
GroupB | GroupC | GroupB | Group C
Optimum 60(80.0) 63(84.0) | 59(86.8) | 61(85.9)
Sub-optimum 11(14.7) 7(9.3) 9(13.2) | 9(12.7)
Poor 4(5.3) 5(6.7) 0(0.0) 1(1.4)
Total 75(100) 75(100) | 68(100) | 71(100)

G?=1.081; df=2; p=0.582 G?=1.355; df=1; p=0.508

The optimum adherence increased from
80.0% and 84.0% pre-intervention to 86.8%
and 85.9% post-intervention in groups B and C,
respectively. There was no significant
difference in adherence level between those
who had stickers and reminder cards with
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counselling and those that had counselling
alone post-intervention (p=0.508). (Table 16)

Discussion

The mean age of the respondents in the study
was 35.949.7 years. About 33.3% of them were



between 30-39 years of age in all three groups.
This finding was similar to studies done in Jos,
Enugu, and Port-Harcourt on adherence among
PLWHA, where the mean ages were found to
be similar to this present study [7, 22, 24]. This
showed that this age group was the most
affected by HIV/AIDS in the studied
population, which was similar to that found in
the general population within the country [25].

The sex distribution in the study showed
similar proportions of females in all three
groups, with more females than males in each
group. This is similar to a study on adherence
among 213 HIV-infected patients in llorin,
Nigeria, where the majority of respondents
were females [26]. This probably could be due
to the lower socio-economic status of females,
which predisposes them to HIV infections.

There were about one-third of married
respondents in each of the groups, with more
than half of the total respondents being married.
This is similar to the study on adherence in
Enugu, Nigeria, in which more of the
respondents were married [7]. This study
became relevant considering the fact that
heterosexual transmission accounts for the
majority (80%) of HIV infections in developing
countries [27]. In this study, the proportion of
respondents who had secondary education was
about one-third in each group, with more than
half of the total respondents having either
secondary or tertiary education. This showed
that the literacy level was high in the population
studied.

The optimum adherence levels at pre-
intervention in groups A (alarm clock), B
(sticker, reminder card), and C (control) were
78.7%, 80.0%, and 84.0%, respectively. This
finding was similar to that of a prospective
study done in 2006 on adherence on 131
respondents in Jos, where adherence level was
found to be 85.1% [21]. It was also similar to a
study done in China in 2006 among 181
respondents to assess ARV adherence, where
optimum adherence was found to be 81.8%
[28]. These two studies in Jos and China were
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done in 2006; with recent emphases on
adherence, these adherence levels may have
changed with the passage of time.

A meta-analysis of African studies on ARV
adherence showed an adherence level of 77%
[29]. This meta-analysis showed that the
adherence level in this present study is
comparable with other countries in Africa and
beyond and that adherence to ARV drugs is a
problem in most African countries. In an
interventional study to assess the effect of the
cost of ARV drugs on adherence done in India,
84.7% of the respondents reported optimum
adherence using self-reported assessment over a
three-day period [30]. This high level of
adherence though lower than what is expected,
has brought to light that cost reduction alone
could not improve adherence indicating that
other interventions such as the use of reminder
tools would be necessary. This was, however,
higher than values of 64.0% and 62.2%
reported by self-assessment in prospective
studies done among PLWHA in Brazil and
Togo, respectively [31, 32]. The major reason
given for this low adherence was forgetfulness.
This showed that adherence level could be
improved by any means that can remind
PLWHA of taking their drugs

The side effects of the ARV drugs were
found to be associated with drug adherence
levels in all three groups. Respondents with
side effects were found to have less adherence
level. This finding was consistent with studies
done in Lagos and Benin to assess adherence
among PLWHA, which showed side effects to
be associated with decreasing adherence levels
[33,34]. Once a patient develops side effects, it
gives the person phobia for further intake of the
drug leading to poor adherence. In this study,
two-thirds of respondents were on 2 pills per
dose in all the groups. This is a more
convenient dose for respondents due to the low
pill burden. Therefore, the number of pills per
dose was not associated with adherence level in
this study. This finding was inconsistent with
studies done in Benin and Lagos among



PLWHA on ART which showed an association
between non-adherence and pill burden, with a
higher number of pills leading to less adherence
[33, 34]. The association of adherence with the
number of pills in these studies was because a
majority of the respondents were on 5-7 pills
per dose.

Forgetfulness was the commonest reason
given for missed doses by respondents. Other
reasons for missed doses were abnormal
feeling/ side effects and feeling better. This
finding was similar to a study done in Denmark
among HIV patients who had been on
medication for not less than 6 months, where
most of them reported not remembering as the
reason for missed doses [35]. It was also similar
to a prospective study among HIV-infected
respondents in Jos, where one of the main
reasons given for missed doses was
forgetfulness [22]. People living with
HIV/AIDS have to take their drugs throughout
their lives; challenges at the places of work and
at home make PLWHA busy; therefore, there is
the tendency to forget taking their drugs. The
use of reminder tools could help them
consistently take their drugs.

The groups that had alarm clock with
counselling (group A) and those that had sticker
and reminder card with counselling (group B)
had optimum adherence of (78.7%) and
(80.0%) respectively, pre-intervention. Post-
intervention, these proportions in groups A and
B increased to 97.2% and 86.8%, respectively.
The difference was found to be statistically
significant (0.042). This showed that the alarm
clock had a greater effect on adherence than
reminder cards and stickers. Although stickers
and hand cards improved adherence, the
improvement was not statistically significant.
The findings of the study were similar to the
findings of studies in Harlem, New York, and
Mombasa in Kenya, where alarm devices were
used to improve adherence to medication
among adults and women respectively on ARV
medication [12, 13]. The alarm on clocks
reminded respondents on time to take their
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drugs which help to increase their ARV
adherence level. The alarm clock has both
visual and auditory effects on adherence than
the sticker and reminder card that have only
visual reminder effect. This could be
responsible for the significant change in
optimum adherence level.

The optimum adherence level before and
after the intervention within groups increased
by 15.3% in those that had alarm clock with
counselling (p=0.009) and by 5.9% among
those that had stickers, reminder hand cards
with counselling (p=0.371), while among those
that had counselling alone it increased by 4.2%
(p=0.617). The finding of the study was similar
to the findings of studies in Harlem and
Mombasa in Kenya, where alarm devices were
used to improve adherence to ARV medication
[32, 33]. This finding, however, contrasted with
those of a study done in Thai, South East Asia
among children living with HIV/AIDS on ART
where low-cost tools such as sticker and diary
were found to improve ARV adherence [36]. In
this present study, the improvement on
adherence by sticker and reminder card was not
statistically significant, probably due to the
manner in which the stickers were used
whereby they were placed in private places in
order to prevent stigma, thus lowering the
effectiveness of the tools.

Conclusion

The study found that ARV adherence was
grossly sub-optimal pre-intervention, and
reminder tools were found quite effective in
improving ARV adherence post-intervention.
Also, factors influencing ARV adherence have
been clearly highlighted by this study and
included the prevalence of drug side effects and
forgetfulness. In comparing the various
reminder tools tested, the alarm clock was more
effective as a reminder tool for ARV adherence
than a sticker and reminder cards.

Base on the findings of this study, the
following recommendations are made:



1) PLWHA should be counselled and
educated on the use of alarm clock at home,
which is cheap and available in most
homes. The use of alarm on phone handsets
should also be encouraged among PLWHA
who have handsets.

2) Pharmaceutical companies should provide
alarm clocks as part of ARV drug delivery
packages to all patients.

3) The state government should constitute
regular adherence monitoring and support
teams at every antiretroviral centre all over
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