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Abstract

Coronavirus disease 2019 (Covid-19) pandemic tested the resilience of the health care system in
many countries including Zambia. At the peak, disruption of the global supply chain affected
availability of essential commodities needed to manage many health ailments like diabetes mellitus
(DM). The study was aimed to understand the challenges faced by DM patients in accessing specialist
services at KTH DM specialist clinic during the Covid-19 pandemic in 2021. A cross sectional
descriptive study was conducted with a total of 293 participants (109 males and 184 females) recruited
using a designed structured questionnaire and results analyzed using Microsoft Office Excel 2016 and
the Statistical Package for Social Sciences (SPSS) version 16.0 software. The mean age was 54.0 £ 13.0
years old with 78(26.6%) being below the age of 45 years. 197(67.2%) were married and 157(53.6%)
had primary education or less. 216(73.7%) and 222(75.8%) were earning <US$5.00 per day before
and during Covid-19 pandemic respectively while the majority were spending one fifth of their earned
income on medication from private pharmacies alone. 231(78.8%) had T2DM while 149(50.8%) had
high plasma glucose levels; high BMI, high waist circumference and hypertension 184(62.8%). The
study suggested that disruption of outpatient services led to patients presenting with high plasma
glucose levels, poorly controlled weight (high BMI and high waist circumference). Commonest
complications included hypertension and peripheral neuropathy. There is a need to devise a more
pragmatic and resilient healthcare system in future to minimize the effects of any pandemic should they
arise.
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affluent. Although there has been an increase in
non-communicable diseases (NCDs) like

Introduction

Diabetes me”itus (DM) iS a ChroniC Condition cancers, obesity, DM, hypertension (HTN) etC.,
affecting over 463 million people in 2019 and is improved access to healthcare services in many
estimated to rise to 578 million by 2030 countries is helping people live much longer [3-
corresponding to global prevalence of 9.3 5].
percent and 10.2 percent respectively [1, 2]. The Oftentimes, DM maybe undiagnosed for a
rise in the prevalence is attributed to the growing long time until someone presents to a health
population and modernization which has facility after an episode of a stressful event like
brought about increased access and consumption major surgery, stroke, and infections [urinary
of more processed foods coupled with increased tract infection, common cold, coronavirus
sedentary lifestyles as people become more disease 2019 (Covid-19), etc] [6-8]. This makes
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it difficult to know the exact number of people
affected by DM [5].

The prevalence of DM in Zambia as of 2016
was estimated to be around 3.5 percent
translating to 3500 per 100,000 people [1, 9-10].
This high prevalence is significant for a lower
middle-income country like Zambia with a gross
domestic product (GDP) of 23.31 billion United
States Dollars (USD) in 2019 [11] coupled with
poor healthcare system. The resource allocation
to the health sector was constrained in the recent
past due to competing priorities like offsetting of
the high external debt and the ravaging effects of
Covid-19. According to the Africa Development
Bank (AfDB) report of 2021, Zambia’s economy
fell into a deep recession due to the adverse
impact of Covid-19 while the real GDP
contracted by an estimated 4.9 percent in 2020,
despite recording annual growth of 4.0 percent
in 2018 and 1.9 percent in 2019 [12]. This
contraction led to an  unprecedented
deterioration in all the key sectors of the
economy. Further, the national health budget
decreased from 9.5 percent in 2018 to 9.3
percent in 2019 from a total national budget of
71.66 billion and K86. 8 billionin 2018 and 2019
respectively [13].

To add to the economic whorls alluded
earlier, the inflation rate rose from 9.8% in 2019
to 16.35% in 2020 causing the prices of all
essential commodities to skyrocket beyond the
reach of many average Zambians where in some
instances, prices doubled in the last three years
[10]. The rise in prices also affected the cost of
DM  medicines like insulin and oral
hypoglycemic.

The effects of Covid-19 pandemic cannot be
overstated as it disrupted the global supply chain
of all imported commodities while testing the
resilience of the health care systems during peak
days of the pandemic [14-18] while import
dependent countries like Zambia were worst
affected [19-21].

Kitwe teaching hospital (KTH), a third level
hospital on the Copperbelt province of Zambia is

a government tertiary hospital offering
specialized care for most NCDs including DM.

As such, the study was aimed to understand
the challenges faced by DM patients in accessing
specialist services at KTH DM specialist clinic
during the Covid-19 pandemic in 2021 as no
known study has been conducted in the study
area.

Further, the findings of this study will be used
to strengthen policy and make the healthcare
system more resilient and used as a base for
future scientific research.

Materials and Methods

A descriptive cross-sectional study conducted
at KTH DM specialist clinic in Kitwe district,
Copperbelt Province, Zambia in 2021.

Sampling and Sample Size

The study target population were recruited
using convenient sampling at KTH DM
specialist clinic over a two-month period using a
standardized questionnaire. The participants
were from among patients who came for the
regular specialist DM outpatient clinic reviews.
The information was collected face to face
following the Covid-19 prevention guidelines.

The sample size was estimated using the
Cochran formula as outlined below:

Z2
v S ez;tz)
Where:
N = Sample size.
P=0.5.
g=1-"P.

Confidence level = 95%.

Z = Z-score = 1.96.

e = Confidence interval (margin of error) = +
5%.

Thus:

[(1.96)2(0.5)(1 — 0.5)

(0.05)2 -
Therefore, the sample size was 385
participants.
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Inclusion and Exclusion Criteria

The study included participants who:

1. Were 16 years of age and above.

2. Had confirmed DM disease following the
international diabetes federation (IDF)
diagnostic criteria [1].

We excluded:
1. Uncooperative participants.
2. Participants with incomplete parameters.

Data Collection

The research assistants collected the
information using a structured pretested
questionnaire which was allocated a unique
identification number. The information that were
collected was in three sections as follows:

Section A which focused on demographic
information which included age, sex, marital
status, education level, current employment
status and if employed, in which sector and
nature of the job, an estimated monthly income
before and during the Covid-19 pandemic and
residence of the participant. Also, information
on smoking and alcohol intake.

Section B focused on clinical parameters. The
information was collected from both the
participant and participants’ hospital file. The
information included the type of DM, current
blood sugar levels at the time of interview as
recorded in the file, how long they have had DM,
frequent  symptoms  experienced, any
comorbidities or complications, whether
participant was admitted in the hospital in the
previous 12 months, and if so, how many times
what the stated reason for the last admission was
and how long the longest hospital stay was. The
other information included anthropometric
measurements which included height, weight,
and waist circumference. Also, DM medication
the participant was currently taking, levels of
glycated hemoglobin (HbAlc) and lipid profile
which includes cholesterol, triglycerides (TG),
high-density lipoprotein (HDL) and low-density
lipoprotein (LDL), date when current HbAlc
and lipid profile were done and reason why

HbAlc or lipid profile was not done if not
present in the file.

Section C included information on how the
participants were accessing DM medicines
before and during the pandemic, how much in
monetary form they spent on both DM and Non-
DM medications before and during Covid-19
pandemic. Also, how DM has impacted on their
life and how the Covid-19 pandemic has affected
their medicine supply and what they think
should change about the medicine supply. The
other information collected were participants’
knowledge on symptoms of hypoglycemia.

Data Analysis

Data was analyzed using the Statistical
Package for Social Sciences (SPSS) version 16.0
for windows (SPSS Inc, Chicago, IL, USA).
Basic descriptive statistics using frequency,
percentages, the mean and standard deviation
were done. Further, descriptions, tables and
graphs were used to summarize the analyzed
data presentations using Microsoft Excel 2016.

Ethical Clearance and Confidentiality

Ethical clearance was obtained from Tropical
Diseases Research Centre Ethics Review
Committee (TDRC-ERC), I.R.B. No. 00002911,
F.W.A. No. 00003729 under reference number:
TRC/C4/11/2021 and National Health Research
Authority (NHRA) under reference number:
NHRA0000001/20/11/2021. Confidentiality
was maintained to the participants as no names
were used. Identifiers in the form of codes and
numbers were used by the research team. The
information obtained was stored in an encrypted
file with a password and only available to the
research team and the research supervisors.

Results

The study enrolled 293 participants. Table 1
below illustrates the participant’s demographics.
The mean age was 54.0 years with a standard
deviation (SD) of 13.0 years (54.0 = 13.0 years
old) and the majority were females 184(62.8%).
The comparative mean age between males and
females was 52.7 + 13.2 and 53.7 + 12.8 years



respectively. Further, the study showed that
78(26.6%) of the participants were below the age
of 45 years.

The participants who were married were
81(74.3%) of the males and 116(63.0%) of the
females while majority of the male participants
59(54.1%) had attained secondary education
whereas 107(58.2%) of the female participants
had only attained primary education or less. The
study further showed that 58(53.2%) of the
males were in the informal sector compared with
81(44.0%) of the female counterparts. The
participants indicated that the informal sector
was mainly business related. The participants
who were retired were 19(17.4%) of the males
and 17(9.2%) of the females. The unemployed
participants were 29(26.6%) of the males and
83(45.1%) of the females.

Furthermore, the study showed that
72(66.1%) of the male participants earned less
than US$140.00 per month before Covid-19
pandemic with the number slightly increasing to
78(71.6%) during the Covid-19 pandemic. On
the other hand, 114(62.0%) of the female
participants earned less than US$140.00 per
month before Covid-19 pandemic with the
number increasing to 144(78.3%) during the
Covid-19 pandemic. This is further illustrated in
figure 1. The differences in the estimated
monthly household income before and during
Covid-19 pandemic. The study further showed
that 4(3.7%) of the male participants and
14(7.6%) of the female participants were
smokers while 27(24.8%) of the male
participants and 18(9.8%) of the female
participants admitted to partaking alcohol.

Table 1. Socio-demographic Features of the Participants

Characteristic Male Female
(n=109; 37.2%) | (n=184; 62.8%)
Mean age-years (xSD) (54.0 £ 13.0 52.7+13.2 53.7+12.8
16 — 35 14 (12.8) 2 (12.0)
. 36 — 55 43 (39.4) 77 (41.8)
Age groups inyearsn (%) - oo, 51 (46.8) 83 (45.1)
>75 1(0.9) 2(1.1)
Pregnant — yes n/a 9(4.9)
Single 9 (8.3) 8 (4.3)
Married 81 (74.3) 116 (63.0)
Marital status n (%) Widow 6 (5.5) 44 (23.9)
Divorced 8 (7.3) 10 (5.4)
Separation 5 (4.6) 6 (3.3)
Primary or less | 50 (45.9) 107 (58.2)
Education level n (%) Secondary 45 (41.3) 63 (34.2)
Tertiary 14 (12.8) 14 (7.6)
Formal 3(2.6) 3(1.6)
. Informal 58 (53.2) 81 (44.0)
Occupational status n (%) Retired 19 (17.4) 17(92)
Unemployed 29 (26.6) 83 (45.1)
Estimated monthly <140.00 72 (66.1) 114 (62.0)
household income before 140.00 — 277.99 | 25 (22.9) 18 (9.8)
Covid-19 pandemic (US$) * | 278.00 — 416.00 | 8 (7.3) 2 (1.1)
n (%) >416.00 4 (3.7) 20 (10.9)
<140.00 78 (71.6) 144 (78.3)




Estimated monthly 140.00 — 277.99 | 21 (19.3) 20 (10.9)
household income during 278.00 — 416.00 | 4 (3.7) 4(2.2)
Covid-19 pandemic (US$) * | >416.00 6 (5.5) 16 (8.7)
n (%)

History of smoking — yes n (%) 4(3.7) 14 (7.6)
History of taking alcohol — yes n (%) 27 (24.8) 18 (9.8)

*US$1=2MW18.00, Covid-19: Coronavirus disease 2019; SD: standard deviation; US$: United States Dollars;

ZMW: Zambian Kwacha
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Figure 1. Estimated Monthly Income before and during Covid-19 Pandemic among the Participants

The clinical features of the participants shown
in table 2 revealed that 53(18.1%) had T1DM
and 231(78.8%) had T2DM with 9(3.1%) having
gestational DM. Most of the participants
[57(52.3%) of the males and 92(50.0%) of the
females] had a random plasma glucose of more
than 11.1 mmol/L at the time of clinical review
during the study.

Most of the male 56(51.4%) and female
102(55.4%) participants had DM for more than
60 months with 14(12.8%) of the males and
28(15.2%) of the females having DM for less
than 13 months. The study further showed that
50(45.9%) of the male participants and
96(52.3%) of the female participants had a
systolic blood pressure of more than or equal to

140mmHg whereas 26(23.8%) of the males and
57(31.0%) of the female participants had
diastolic blood pressure of more than or equal to
90 mmHg.

The male participants with body mass index
(BMI) in the overweight range (BMI between
25.0 and 29.9 kg/m?) was 41(37.6%) and for the
female participants was 71(38.6%). The
participants in obese range (BMI more than or
equal to 30.0 kg/m?) where 18(16.5%) of the
male participants and 66(39.6%) of the female
participants.  The  waist  circumference
distribution among participants showed that
18(16.5%) of male participants had waist
circumference more than 102 cm and



142(77.2%) of the female participants had waist
circumference more than 88 cm.

The participants indicated that 55(50.5%) of
the male participants and 115(63%) of the
female participants had osmotic symptoms at the
time of the study. Furthermore, the study showed
that 76(69.7%) of the male participants and
142(77.2%) of the female participants had at
least one complication of DM. The
complications were further disaggregated with
the majority having HTN [64(58.7%) of male
participants and 120(65.2%) of female
participants], followed by peripheral neuropathy
[38(34.9%) of the male participants and
83(45.1%) of the female participants].

There were 37(33.9%) of male participants
and 54(29.3%) of the female participants
admitted to the hospital in the preceding 12
months for various reasons ranging from high
plasma glucose, high blood pressure and diabetic
foot. The study also showed that 33(30.3%) of
the males and 46(25.0%) of the female
participants were on insulin alone. The
participants who were on oral hypoglycemic
medication alone were 70(64.2%) of the male
participants and 116(63.0%) of the female
participants. The oral hypoglycemic medications
included glibenclamide, gliclazide and
metformin with the rest of the participants being
on both insulin and oral hypoglycemics.

The study further showed that 99(90.8%) of
the male participants and 158(85.9%) were

practicing at least one lifestyle modification as
part of the overall management of DM. The
lifestyle modifications included low calorie
intake, weight reduction and regular exercise.
Only 2(0.8%) of the patients were following all
the three lifestyle modifications assessed.

The study revealed that insulin acceptability
in future for those not on insulin was 25(22.9%)
of the male participants and 43(23.4%) of the
female participants responded favorably to
accepting insulin in the near future should they
transition to insulin. Those who responded not in
favor of insulin initiation cited reasons like fear
of needles, pain associated with injection, insulin
is expensive, insulin drops plasma glucose
faster, etc.

On the aspect of drug accessibility, it was
noted that 99(90.8%) of male participants and
170(92.4%) were accessing medication from
both public and private pharmacies. The
majority of the participants [92(84.4%) of the
males and 142(77.1%) of the females] indicated
that they spent not more than US$20.00 per
month on medication for diabetes and its
associated conditions. This is further illustrated

in figure 2.
The participants’ knowledge on
hypoglycemia  symptoms indicated that

91(83.5%) of males and 140(76.1%) had
experienced some symptoms of hypoglycemia.

Table 2. Clinical Parameters of Participants

Characteristic Male Female
(n=109; 37.2%) | (n=184; 62.8%)
TIDM 29 (26.6) 24 (13.0)
Type of DM n (%) | T2DM 80 (73.4) 151 (82.1)
Gestational DM n/a 9(4.9)
Random Plasma 79-111 32 (29.4) 42 (22.8)
glucose (mmol/L) n | >11.1 57 (52.3) 92 (50.0)
(%)
<12 14 (12.8) 28 (15.2)
Duration of DM 13-36 25 (22.9) 32 (17.4)
(months) n (%) 37 -60 14 (12.8) 22 (12.0)
61 -84 21 (19.3) 10 (5.4)




>84 35 (32.1) 92 (50.0)
Systolic BP 120 - 139 35 (32.1) 52 (28.3)
140 — 159 34 (31.2) 58 (31.5)
(mmHg) n (%)
>160 16 (14.7) 38 (20.7)
Diastolic BP 80 — 89 39 (35.8) 63 (34.2)
90 — 99 14 (12.8) 43 (23.4)
(mmHg) n (%)
>100 12 (11.0) 14 (7.6)
25.0 - 29.9 41 (37.6) 71 (38.6)
BMI (kg/m?) * n 30.0-34.9 16 (14.7) 36 (19.6)
(%) 35.0-39.9 2 (1.8) 22 (12.0)
>40.0 0 (0.0) 8 (4.3)
Waist >88 - 142 (77.2)
circumference (cm) | >102 18 (16.5)
n (%) ]
Osmotic symptoms’ — yes n (%) 55 (50.5) 115 (63.0)
Comorbidities/DM complications™ — yes n (%) 76 (69.7) 142 (77.2)
HTN 64 (58.7) 120 (65.2)
ComorbiditiessDM | Peripheral neuropathy 38 (34.9) 83 (45.1)
complications n Diabetic retinopathy 6 (5.5) 13 (7.1)
(%) Diabetic foot 8 (7.3) 4 (2.2)
Stroke 4(3.7) 8 (4.3)
Hospital admission in the last 12 months — yes n (%) | 37 (33.9) 54 (29.3)
Reason for last High Plasma glucose 29 (26.6) 32 (17.4)
admission to the High BP 8 (7.3) 8 (4.3)
hospital in the Diabetic Foot 4(3.7) 8 (4.3)
previous 12 months
n (%)
Insulin only 33 (30.3) 46 (25.0)
Medications n (%) Oral Hypoglycemics only 70 (64.2) 116 (63.0)
Both Insulin and Oral 6 (5.5) 22 (12.0)
Hypoglycemics
Commonly used Metformin only 15 (13.8) 26 (14.1)
oral hypoglycemics | Glibenclamide only 4(3.7) 16 (8.7)
n (%) Metformin and Glibenclamide | 57 (52.3) 92 (50.0)
Lifestyle modification® — yes n (%) 99 (90.8) 158 (85.9)
Insulin acceptance in futuret — yes 25 (22.9) 43 (23.4)
o Public Pharmacy only 6 (5.5) 14 (7.6)
Diabetic -
medication Private Ph_armacy qnly 4(3.7) 0 (0.0)
accessibility n (%) Both Public and Private 99 (90.8) 170 (92.4)
Pharmacy
Money spent on <10.00 47 (43.1) 88 (47.8)
Medication for 10.00 - 19.99 45 (41.3) 54 (29.3)
diabetes and its 20.00-29.99 6 (5.5) 22 (12.0)
associated 30.00 — 39.99 10 (9.2) 6 (3.3)




conditions per 40.00 — 49.99 0 (0.0) 2(1.1)
month (US$) ¥ n >50.00 2 (1.8) 8 (4.3)
(%) Not Indicated 6 (5.5) 12 (6.5)
Knowledge on hypoglycemia — yes n (%) 91 (83.5) 140 (76.1)

“The body-mass index is the weight in
kilograms divided by the square of the height in
meters.

" Includes one or more of the following
symptoms: polydipsia, polyuria, and polyphagia

““Comorbidities included diabetic foot,
diabetic retinopathy, erectile dysfunction,
hypertension, malignancy, peripheral
neuropathy, and Stroke. Only the most common
comorbidity options are shown in the table.
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S includes regular exercise, low calorie intake
and weight management.

* For participants who were on oral
hypoglycemic only.

¥ US$1=2MW18.00.

BMI: Body Mass Index; BP: blood pressure;
cm: centimeters; DM: Diabetes Mellitus; HTN:
Hypertension; kg: kilogram; m: meters; TIDM:
Type 1 diabetes mellitus; T2DM: Type 2
diabetes mellitus; US$: United States Dollars;
ZMW: Zambian Kwacha.
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Figure 2. Money Spent on Medication for Diabetes and its Associated Conditions per Month by Participants

Clinical monitoring of DM patients requires
laboratory tests to be performed. As such, the
study showed that 42(14.3%) of all the
participants had HbALc results on their file at the
time of clinical review with a mean HbAlc of
9.36 + 2.13%. The participants who did not have
results on the file said that clinicians did not
request [180(71.7%)]; participants did not have
the money to pay for the test [41(16.3%)];

participant forgot to do the test [22(8.8%)] and
8(3.2%) gave other reasons not stated above.
The response was similar for lipid profile
laboratory results. Only 34(11.6%) had lipid
profile results on the file. Similarly, the reason
for not having lipid profile results included:
clinicians’ failure to request [184(69.4%)];
participants did not have the money to pay for
the test [47(17.7%)]; participants forgot despite



being requested to do the test [24(9.1%)] and
other reasons not stated above [10(3.8%)].

Discussion

This study revealed the challenges DM
patients faced in accessing DM specialized
medical services during the Covid-19 pandemic
which began in late 2019 [22, 23]. The study
showed that most of the patients presented with
poorly controlled blood sugar levels with a high
BMI and waist circumference. Studies have
shown that DM being a chronic condition is
associated with severe consequences in patients
who are obese and have persistently elevated
blood glucose levels [24-29]. The above
observations are usually in patients who default
treatment and those who have not optimally
controlled the blood sugar levels which the
Covid-19 pandemic may have contributed due to
the disruption of essential healthcare services
21-30]. At KTH, some patients were given
longer than normal outpatient review dates.

The study also showed that the most common
type of DM among our patients was T2DM with
most of the patients being above the age of 45
years like epidemiological studies conducted
worldwide [1, 31, 32]. Most of the patients were
married which may indicate a good social
support system as studies conducted by the
Australian Diabetes MILES-2 cross-sectional
online survey showed that social support was
associated with more optimal self-care in
patients with diabetes [33-35]. However, our
study showed that most of the patients
[149(50.9%)] had poor glycemic control.

The study revealed that the majority of the
patients had only attained primary education or
less [157(53.6%)] as studies have shown that
patients with low education levels may limit the
knowledge about the disease leading to non-
adherence to prescribed medication [36, 37]
while other studies have shown that the
development of DM does not depend on the
education level as DM affect people of all
socioeconomic levels [37, 38].

Further, occupational status may be tied to the
income levels on an individual as this study had
shown that majority of the patients were in
informal employment with several patients
living on approximately US$5.00 per day
(US$140.00 per month) and spending at least
US$1.00 per day (US$20.00 per month) on
medication for DM and its associated conditions
in private pharmacies. Studies conducted in
Zambia have shown that antidiabetic and
antihypertensive medicines were inadequately
available coupled with prices that are higher than
their international reference prices and that
treatment with these medicines was largely
unaffordable against the set affordability
thresholds [39, 40].

The study showed that patients who had DM
for more than 60 months were also at increased
risk of having poor glycemic control (50.9%)
and at least one complication of DM (74.4%)
with studies conducted agreeing to what has
been observed [41]. Extensive studies have
shown that persistent hyperglycemia damages
the capillary endothelial cells in the retina,
mesangial cells in the renal glomeruli and
schwan cells of peripheral nerves leading to the
observed complications [24, 36, 41-43].

The study also showed that males were more
likely to engage in at least one of the lifestyle
modifications as part of overall management of
DM than women. A study done by Perreault et
al had shown that males are more likely to
engage in physical activities than females [44].
The lifestyle modifications have been shown to
be cost effective in the immediate term but the
evidence of long-term maintenance of health
benefits is still limited [45]. The study further
showed that males were three times more likely
to engage in social activities like alcohol
drinking than females although mild to moderate
alcohol intake has shown not to have any adverse
effects on the control of blood glucose levels
[46].



Study Limitations

The reduced sample size (293 participants
recruited from the target of 385 participants)
may cause biasness in the data and hence may
not be used as a true overall picture for the whole
country. Secondly, this was a cross-sectional
study hence no inferences could be made
regarding causality. Lastly, constraints in
financial resources affected acquiring equipment
like a stadiometer, glucometer and glucosticks
and blood pressure machines and engaging more
research assistants hence contributed to reduced
sample size.

Conclusion

The DM services at KTH specialist clinic
were disrupted during Covid-19 leading to most
patients presenting with poorly controlled blood
sugar levels, poorly controlled weight as
attributed by a high BMI and high waist
circumference. The majority of the patients have
T2DM, were married and spent one fifth (1/5th)
of their earned income in private pharmacies on

medication for DM and their associated
conditions.
Commonest complications included

hypertension and peripheral neuropathy. There
is a need to devise a more pragmatic and resilient
healthcare system in future to minimize the
effects of any pandemic should they arise.

Recommendations

1. Prospective multicenter study to ascertain
the long-term impact/complications of
Covid-19 pandemic on DM patients.

2. Nutritional policy: Strengthen the local
nutritional policy for DM patients and
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