
Retrospective Clinical Research Report

Glycemic control and
its association with
sociodemographics, comorbid
conditions, and medication
adherence among patients
with type 2 diabetes in
southwestern Nigeria

Azeez Oyemomi Ibrahim1 ,
Segun Mattew Agboola2,
Olayide Toyin Elegbede2,
Waheed Olalekan Ismail3,
Tosin Anthony Agbesanwa4 and
Taiwo Amos Omolayo5

Abstract

Objective: We determined the prevalence of poor glycemic control and associations with

sociodemographics, comorbid conditions, and medication adherence among patients with type

2 diabetes mellitus (T2DM) at a tertiary hospital in southwestern Nigeria.

Methods: We conducted a retrospective observational study among 300 patients with T2DM

using systematic random sampling. We used a semi-structured questionnaire to collect informa-

tion on respondents’ sociodemographic profile, lifestyle, comorbid conditions, and antidiabetic

medications. Adherence was determined using the Morisky Medication Adherence Scale. Fasting

blood samples were tested using a glycated hemoglobin marker. Multivariate logistic regression

was used to identify factors associated with poor glycemic control.
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Results: Respondents’ mean age was 61.9� 11.8 years. The prevalence of poor glycemic control

was 40.0% (95% confidence interval [CI]: 34.4%–45.8%). The adjusted odds ratio (95% CI) for

factors associated with poor glycemic control was 2.522 (1.402–4.647) for older age, 1.882

(1.021–3.467) for low income, 1.734 (1.013–3.401) for obesity, 2.014 (1.269–5.336) for non-

initiation of insulin therapy, and 1.830 (1.045–3.206) for poor medication adherence.

Conclusion: Older age, lower income, obesity, non-initiation of insulin, and poor medication

adherence were associated with poor glycemic control. These variables may help clinicians

identify patients at high risk of poor glycemic control.
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Introduction

Diabetes is a metabolic disorder and a

chronic disease, often characterized by a

hyperglycemic state of the body.1,2 The

development of diabetes is often owing to

either a deficiency in insulin secretion or an

inadequate response to insulin secretion.1,2

Diabetes has global public health impor-

tance as a leading cause of blindness, end-

stage renal disease, and stroke.1,2

Type 2 diabetes mellitus (T2DM) is often

characterized by sufficient insulin secretion

but poor utilization by body cells, resulting

in insulin resistance.3 T2DM constitutes

approximately 85% to 95% of all cases of

diabetes in developed countries, with a

growing proportion in developing countries

as the result of increases in urbanization,

sedentary lifestyles, aging populations, and

unhealthy behavioral patterns.4 The main

therapeutic goal for all patients with

T2DM is to maintain good control so as to

prevent the risk of complications associated

with poor control.5 The burden of poor gly-

cemic control in developing countries has

increased despite increased awareness of its

complications, mainly because of a lack of

accessible and affordable health care.3

In a longitudinal survey by Ali et al. in
the United States between 2007 and 2010,
the prevalence of poor glycemic control was
12.9%.5 A cross-sectional study by Sheleme
et al. in southwest Ethiopia found a preva-
lence of poor glycemic control of 72.0%.6

Previous studies in Nigeria have revealed
that the prevalence of poor glycemic control
ranges from 34% to 45% in southeast and
southwest Nigeria, respectively.7,8 Research
has indicated that glycemic control remains
poor, even among patients who undergo
treatment.5,6

Sociodemographic factors, comorbid-
ities, unhealthy lifestyles, and duration of
diabetes have been found to be associated
with poor glycemic control.5–8 Obesity,
physical inactivity, cigarette smoking, and
alcohol intake are common unhealthy life-
style factors linked with poor glycemic con-
trol.5–8 Nonadherence to hypoglycemic
medication has been reported to be a
significant independent risk factor of poor
glycemic control.6,9

Most relevant studies have been con-
ducted in urban settings of Nigeria, which
leaves out most of the population residing
in rural areas. Findings involving rural
populations would contribute to better
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management of patients with T2DM in
rural areas and provide a template for fur-
ther interventional studies. Therefore, in the
present research, we aimed to determine the
prevalence of poor glycemic control and its
association with sociodemographic profiles,
unhealthy lifestyles, comorbid conditions,
and medication adherence among patients
with T2DM.

In this study, we aimed to answer the
following questions. 1) What is the preva-
lence of poor glycemic control among
patients with T2DM in rural Nigeria?
2) What is the relationship between the
sociodemographic profile of these patients
and their glycemic control? 3) What is the
relationship between unhealthy lifestyles in
these patients and their glycemic control?
4) What is the relationship between comor-
bid conditions in these patients and their
glycemic control? 5) What is the relation-
ship between the number of hypoglycemic
medications used by these patients and their
glycemic control? 6) What is the relation-
ship between medication adherence in
these patients and their glycemic control?

Methods

Study area

The present study was conducted between
August and November 2020 at the family
medicine clinic of a tertiary hospital located
in Ido Ekiti in southwestern Nigeria. Ido
Ekiti is a rural community in Ekiti State
and is where the headquarters of the local
Ido-Osi government is located. Ido Ekiti is
approximately 15 km from Ado Ekiti, the
capital of Ekiti State. Ido Ekiti has a total
land area of 332 km2 and a total population
of 159,114 inhabitants, according to the
most recent population census conducted
in 2006. The annual population growth
rate is 3.2%, with the population in 2019
is estimated to be 225,305 inhabitants.10

Residents of Ido Ekiti are mainly farmers

and traders in the informal sector, with a
relatively small proportion comprising the
working population and retirees in the
formal sector.10 The study hospital serves
as a referral center for both privately and
government-owned hospitals and is accred-
ited for residency training by both the
National Postgraduate Medical College of
Nigeria and the West African College of
Physicians. The family medicine clinic
offers primary and specialist care for a
wide array of acute and chronic medical
conditions to individuals in its catchment
and in the surrounding area. Presently, the
department of family medicine has 11 con-
sultant specialists who are responsible for
all outpatient cases.

This was a retrospective observational
study and the study population were all
patients with T2DM. The inclusion criteria
were patients who were 40 years and above,
in follow-up treatment for T2DM for at
least 6 months, and who consented to the
study. The exclusion criteria were patients
who were critically ill or had a major psy-
chiatric illness and could not follow the
study protocol.

Sampling

We determined the sample size using the
following:11

n¼Z2P(1�P)/d2 and nf¼ n
1þn

N
with a

prevalence (P) of 29.3% in Nigeria, a 5%
margin of error, and 95% confidence inter-
val (CI),12 where n is the minimum sample
size when the eligible population in the
study area (N) is greater than 10,000 in a
given 1-year period; nf is the minimum
sample size when N is less than 10,000 in
a 1-year period. From the medical records
of patients with T2DM, N was 3800 during
2019, with Z¼ 1.96%. Therefore, nf was
291 and was rounded up to 300 to allow
for unexpected data loss.

A systematic random sampling tech-
nique was used to select study participants.
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A review of the medical records of patients
with T2DM in follow-up visits at the family
medical clinic revealed that during 2019, an
average of 10 patients were seen daily. This
translated to 50 per week (Monday to
Friday) and 850 (sampling frame) patients
over a period of the 17-week study period.
Using k¼ N

n , where k is the sampling inter-
val, N is the sampling frame, and nf¼ 300,
then k¼ 3. The first participant was
recruited using simple random sampling;
thereafter, every third patient was selected
using systematic random sampling until the
calculated sample size was obtained. A label
was used for the records of each selected
patient to avoid resampling at subsequent
follow-up visits.

Data collection

Eligibility for the study was determined
using the inclusion criteria. The data were
collected using a data collection form and
a pretested, semi-structured interviewer-
administered questionnaire. The adopted
part of the questionnaire has been validated
for face validity and content validity.
Pretesting of the questionnaire was carried
out to ensure construct validity, conducted
among 15 patients with T2DM at a follow-
up visit in the family medicine clinic of
another tertiary hospital in southwestern
Nigeria. This was done to assess the appli-
cability of the instrument and the proce-
dure. The outcome from pretesting and
validity assessment led to some modifica-
tions in the questionnaire. The time
needed to complete the questionnaire was
approximately 10 to 15 minutes.

The questionnaire was grouped into five
sections (A–E), representing the indepen-
dent variables. Section A assessed respond-
ents’ sociodemographic characteristics
including the duration of T2DM. Section
B addressed participants’ lifestyles, consid-
ering alcoholic intake, tobacco use, and
level of physical activity. These were

self-reported. Response options regarding
alcoholic intake were yes or no. If the
answer was yes, then a follow-up question
was asked regarding the frequency of alco-
hol consumption, with response options of
daily, weekly or monthly. Tobacco smoking
was grouped into smoker (both passive and
active) and never smoker. Physical activity
was assessed according to the number of
minutes per day and number of days per
week spent doing physical exercise.
Exercise could also be in the form of farm-
ing, community hawking (itinerant trad-
ing), or trekking (traveling from one place
to another). Respondents were assessed
as being physically active with more than
30 minutes of physical activity per day, at
least five times per week; otherwise, they
were assessed as being physically inactive.
Section C addressed comorbid conditions,
as documented in the medical records.
Section D queried the types and number
of hypoglycemic medications taken by
patients. Section E assessed respondents’
medication adherence level using the eight-
item Morisky Medication Adherence
Scale.13 This scale consists of eight items
designed to evaluate medication adherence
in patients with T2DM and has been vali-
dated and found to be reliable in a number
of studies on medication adherence.13,14

Responses consistent with adherence were
scored as 1 point. Points were added and
adherence categorized into high (0–2),
medium (3–5), and low adherence (6–8).
For the purpose of this study, the score
was dichotomized into adherent, encom-
passing patients with high adherence
(scores 0–2), and nonadherent, comprising
patients with medium and low adherence
(scores 3–8).

Clinical parameters of respondents

Body weight was measured to the nearest
0.1 kg using a portable scale and height
was measured to the nearest 0.1 cm with
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the participant in the standing position.

Body mass index (BMI) was calculated as

weight in kilograms divided by the square

of height (in meters). BMI � 18 kg/m2 was

considered underweight, BMI 18–24.9 kg/

m2 was normal, 25–29.9 kg/m2 was over-

weight, and �30 kg/m2 was considered

obese.
After an overnight fast, 4mL venous

blood samples were collected from each

participant into EDTA tubes and sent to

the hospital laboratory where glycated

hemoglobin (HbA1c) was measured immu-

nochemically on a DCA 2000 HbA1c auto

analyzer, using kits supplied by Boehringer

Mannheim (Germany).15 Commercially

prepared standards and control samples

were used to ensure accuracy of the test

results. Glycemic control was categorized

as good with HbA1c �7.0% (i.e.,

�53mmol/mol) and poor with HbA1c

>7.0% (i.e., >53mmol/mol).16

Definitions

Patients with T2DM were defined as those

who had documented treatment with anti-

diabetes medication or with a glucose con-

centration of �7.0mmol/L.16 Medication

adherence was defined as patients with

T2DM who took their prescribed medica-

tion regularly during the 7 days prior to

recruitment.9

Ethical considerations

The Ethics and Research Committee of

Federal Teaching Hospital, Ido Ekiti,

Nigeria approved the study. The methods

and objectives of this study were carefully

explained to each patient individually. All

patients were thoroughly informed about

the risks and advantages of the procedures.

Written informed consent for treatment was

obtained from each respondent (signature

or thumbprint) before their participation

in the study, and enrollment was according

to their willingness to participate in this
research. Respondents were free to refuse
or discontinue participation at any time
without losing any benefits of health care,
and no additional benefits were granted to
those who participated. For respondents
who could not read or write, the question-
naire was translated from English language
into their local language by an independent
interpreter who served as their legal repre-
sentative; subsequent translation back into
English was done to maintain consistency
in the responses. All recorded information
was kept anonymous. Confidentiality and
privacy were ensured throughout the
study. The study was administered at no
cost to participants. The reporting of this
study conforms to the Strengthening the
Reporting of Observational Studies in
Epidemiology (STROBE) statement.17 All
patient details have been deidentified.

Data entry and analysis

The data were checked, cleaned, and
entered into EPI Info version 7.0 and were
then exported to IBM SPSS version 20.0
(IBM Corp., Armonk, NY, USA) for anal-
ysis. Quantitative data are expressed as
mean� standard deviation. Significance
was assessed using the chi-square test.
Repeated-measures analysis of variance
was used for comparison between groups.
Multivariate logistic regression with the for-
ward stepwise method and likelihood ratio
was then used to determine the associations
with poor glycemic control. A p-value
of <0.05 was considered statistically
significant.

Results

A total of 300 patients with T2DM were
selected for inclusion in this study. The
mean participant age was 61.9� 11.8
years, with 58.0% women and 42.0%
men. Most participants (n¼ 215, 71.7%)
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were married. In total, 136 (45.3%)

respondents were traders, and 98 (32.7%)

had at least a tertiary-level education.

Most respondents (n¼ 243, 81.0%) were

in a monogamous family setting and 290

(96.7%) were Yoruba. More than half of

respondents (n¼ 172, 57.3%) were rural

dwellers and 165 (55.0%) were low income

earners. In total, 182 (60.7%) received the

diagnosis of T2DM within the past 10

years.
The mean HbA1c was 7.04%� 2.07

(range 4.3%–16.0%). A total of 120

respondents had HbA1c �7.0%.

Therefore, the prevalence of poor glycemic

control was 40.0% (95% CI: 34.4–45.8),

shown in Table 1. There was a statistically

significant association between glycemic

control and age (p¼ 0.020), sex

(p¼ 0.022), rural residence (p¼ 0.010),

and low income (p¼ 0.018), shown in

Table 2.
Most respondents (n¼ 240, 80.0%)

reported that they did not consume alcohol

and nearly all (n¼ 293, 97.7%) said they

did not smoke tobacco. A total of 180

(60.0%) participants were physically inac-

tive and 54 (18.0%) were obese. We found

statistically significant associations between

glycemic control and alcohol intake

(p¼ 0.003), tobacco use (p¼ 0.012), and

BMI (p¼ 0.022), as presented in Table 3.
Hypertension (n¼ 116, 38.7%), chronic

kidney disease (CKD; n¼ 10, 3.3%), dysli-

pidemia (n¼ 48, 16.0%), obesity (n¼ 54,

18.0%), chronic osteoarthritis (n¼ 114,
38.0%) and HIV/AIDS (n¼ 4, 1.3%) were
the most common comorbid conditions
reported by respondents. There was a sta-
tistically significant association between
glycemic control and obesity (p¼ 0.023),
as can be seen in Table 4.

A total of 206 (68.7%) patients were
taking a single oral hypoglycemic agent
(OHA) and 276 (92.0%) were on metfor-
min. Sixty-nine patients (23.0%) were on
insulin therapy and 70 (23.3%) were
taking glibenclamide. Most respondents
(n¼ 186, 62.0%) had good adherence to
their medications. There was a statistically
significant association between glycemic
control and the use of hypoglycemic
agents (p¼ 0.020), insulin therapy
(p<0.001), and medication adherence
(p¼ 0.003), as shown in Table 5.

Using multivariate logistic regression
analysis, we found that older age (above
65 years; adjusted odds ratio [AOR]:
2.522, 95% CI: 1.402–4.647), low income
(AOR: 1.882, 95% CI: 1.021–3.467), obesi-
ty (AOR: 1.734, 95% CI: 1.013–3.401), use
of one OHA (AOR: 5.313, 95% CI: 1.394–
20.247), use of two OHAs (AOR: 4.890:
95% CI: 1.208–19.789), non-initiation of
insulin therapy (AOR: 2.014, 95% CI:
1.269–5.336), and poor medication adher-
ence (AOR: 1.830, 95% CI: 1.045–3.206)
were associated with poor glycemic control
in this study (Table 6).

Discussion

In this study, the prevalence of poor glyce-
mic control was 40.0%. This finding is sim-
ilar to reports of 32.5% by Ajayi et al.12 and
34.0% and 45.0% in Enugu and Ibadan,
Nigeria, respectively.7,8 This could be
owing to the similarities in study design,
study population, and types of treatment
facilities among these studies. Negligible
differences may also exist between rural
and urban settings, health seeking

Table 1. Prevalence of poor glycemic control.

Variable

Frequency

N¼ 300

Percentage

(%)

Glycemic control

Poor (�7.0%) 120 40.0

Good (>7.0%) 180 60.0

Mean HBA1c� SD (%) 7.04� 2.07

Range 4.3–16.0

HBA1c, glycated hemoglobin; SD, standard deviation.
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behaviors, and the purchasing power of

rural dwellers in these studies. Our finding

regarding the prevalence of poor glycemic

control was lower than the prevalence

of 50.0% found in Gombe, Nigeria18 and

72.0% reported in Ethiopia.6 This discrep-

ancy may be owing to the different settings

and the types of index adopted to assess

Table 2. Relationship between sociodemographic profile and glycemic control (N¼ 300).

Glycemic control

Total

N (%)Variable

Poor

n (%)

Good

n (%) Chi-square p-value

Age group

<65 years 55 (34.0) 107 (66.0) 162 (54.0) 5.370 0.020

�65 years 65 (47.1) 73 (52.9) 138 (46.0)

Mean age� SD (years) 63.5� 11.9 60.9� 11.6 61.9� 11.8 1.897t test 0.059

Sex

Male 60 (47.6) 66 (52.4) 126 (42.0) 5.255 0.022

Female 60 (34.5) 114 (65.5) 174 (58.0)

Marital status

Married 87 (40.5) 128 (59.5) 215 (71.7) 0.771 0.680

Divorced/separated 3 (27.3) 8 (72.7) 11 (3.7)

Widowed 30 (40.5) 44 (59.5) 74 (24.6)

Occupation

Civil servant 28 (34.1) 54 (65.9) 82 (27.3) 3.615 0.461

Farmer 14 (41.2) 20 (58.8) 34 (11.3)

Trader 54 (39.7) 82 (60.3) 136 (45.3)

Retiree 16 (47.1) 18 (52.9) 34 (11.3)

Dependent 8 (57.1) 6 (42.9) 14 (4.7)

Education

None 20 (46.5) 23 (53.5) 43 (14.3) 2.713 0.438

Primary 35 (41.7) 49 (58.3) 84 (28.0)

Secondary 32 (42.7) 43 (57.3) 75 (25.0)

Tertiary 33 (33.7) 65 (66.3) 98 (32.7)

Family type

Monogamous 96 (39.5) 147 (60.5) 243 (81.0) 0.130 0.718

Polygamous 24 (42.1) 33 (57.9) 57 (19.0)

Ethnicity

Yoruba 118 (40.7) 172 (59.3) 290 (96.7) 1.724 0.189

Non-Yoruba 2 (20.0) 8 (80.0) 10 (3.3)

Residence

Rural 58 (33.7) 114 (66.3) 172 (57.3) 6.622 0.010

Urban 62 (48.4) 66 (51.6) 128 (42.7)

Income

<500 Naira 56 (33.9) 109 (66.1) 165 (55.0) 5.612 0.018

�500 Naira 64 (47.40 71 (52.6) 135 (45.0)

Duration of diabetes mellitus

<10 years 74 (40.7) 108 (59.3) 182 (60.7) 0.084 0.772

�10 years 46 (39.0) 72 (61.0) 118 (39.3)

SD, standard deviation.
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Table 3. Relationship between lifestyle habits and glycemic control.

Glycemic control

Variable

Poor

n (%)

Good

n (%)

Total

N (%) Chi-square p-value

History of alcohol intake

Yes 34 (56.7) 26 (43.3) 60 (20.0) 8.681 0.003

No 86 (35.8) 154 (64.2) 240 (80.0)

History of smoking

Yes 6 (85.7) 1 (14.3) 7 (2.3) 6.241 0.012

No 114 (38.9) 179 (61.1) 293 (97.7)

Level of activity

Active 44 (36.7) 76 (63.3) 120 (40.0) 0.926 0.336

Inactive 76 (42.2) 104 (57.8) 180 (60.0)

BMI (kg/m2)

Underweight (<18.5) 3 (75.0) 1 (25.0) 4 (1.3) 7.601 0.055

Normal (18.5–24.9) 51 (36.4) 89 (63.6) 140 (46.7)

Overweight (25.0–29.9) 37 (36.3) 65 (63.7) 102 (34.0)

Obese (�30.0) 29 (53.7) 25 (46.3) 54 (18.0)

Mean BMI� SD (kg/m2) 27.0� 5.6 25.6� 4.3 26.2� 4.9 2.303t test 0.022

Mean weight� SD (kg) 68.8� 14.8 66.1� 10.9 67.2� 12.7 1.830t test 0.068

Mean height� SD (m) 1.59� 0.05 1.60� 0.05 1.60� 0.05 1.705t test 0.089

BMI, body mass index; SD, standard deviation.

Table 4. Relationship between comorbid conditions and glycemic control.

Glycemic control

Variable

Poor

n (%)

Good

n (%)

Total

N (%) Chi-square p-value

Hypertension

Yes 44 (37.9) 72 (62.1) 116 (38.7) 0.337 0.561

No 76 (41.3) 108 (58.7) 184 (61.3)

Chronic kidney disease

Yes 4 (40.0) 6 (60.0) 10 (3.3) 0.000 1.000

No 116 (40.0) 174 (60.0) 290 (61.3)

Dyslipidemia

Yes 18 (37.5) 30 (62.5) 48 (16.0) 0.149 0.700

No 102 (40.5) 150 (59.5) 252 (84.0)

Obesity

Yes 29 (53.7) 25 (46.3) 54 (18.0) 5.153 0.023

No 91 (37.0) 155 (63.0) 246 (82.0)

Osteoarthritis

Yes 42 (36.8) 72 (63.2) 114 (38.0) 0.764 0.382

No 78 (42.0) 108 (58.0) 186 (62.0)

HIV/AIDS

Yes 2 (50.0) 2 (50.0) 4 (1.3) 0.169 0.681

No 118 (39.9) 178 (60.1) 296 (98.7)
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glycemic control. Here, we used HbA1c,

which is a more reliable measure than fast-

ing blood glucose used in the above studies.

In contrast, our finding was three times

higher than the 12.9% prevalence of poor

glycemic control in the United States.5 The

lower prevalence in that country could be

owing to the high per capital income, func-

tional health insurance scheme, and access

to quality health care services.
In this study, the mean age of respond-

ents was 61.9� 11.8 years. This is similar to

the mean 60.67� 13.85 years in the study by

Gabriel et al.19 and 59.8� 12.8 years in

research by Odusola et al.20 This similarity

may be because most chronic medical con-

ditions like T2DM develop during the

middle-age period.
Reports on the influence of sociodemo-

graphic profile on glycemic control among

patients with T2DM have been inconsistent

worldwide.3–6 Both positive and negative

relationships have been reported.5–7 In this

study, age more than 65 years was

associated with poor glycemic control,

which is consistent with reports by

Bhargava et al.21 and Chiu et al.22 This is

because pancreatic beta-cell function begins

to decline with age, especially in a hypergly-

cemic state.21,22 This may lead to decreased

insulin secretion and poor glucose utiliza-

tion, and eventually, poor glycemic con-

trol.21,23 In contrast, Wahba and Chang

found that older patients had better

improvement in HbA1c.24 However, Shani

et al. found no relationship between age and

glycemic control.25 In reference to cumula-

tive advantage/disadvantage theory, several

explanatory factors affecting health out-

comes are subject to modification with

aging.26

Low income earners in this study were

affected by multiple adverse conditions of

poverty, T2DM. and obesity. This is

because low income is often associated

with poor access to quality health care, uti-

lization, affordability of medication, and

good nutrition.27 Diabetes has been

Table 5. Relationship between hypoglycemic agent use and glycemic control.

Glycemic control

Variable

Poor

n (%)

Good

n (%)

Total

N (%) Chi-square p-value

Number of hypoglycemic agents

1 91 (44.2) 115 (55.8) 206 (68.7) 7.866 0.020

2 26 (35.6) 47 (64.4) 73 (24.3)

3 3 (14.3) 18 (85.7) 21 (7.0)

Metformin

Yes 114 (41.3) 162 (58.7) 276 (92.0) 2.446 0.118

No 6 (25.0) 18 (750) 24 (8.0)

Insulin

Yes 15 (21.7) 54 (78.3) 69 (23.0) 12.451 <0.001

No 105 (45.5) 126 (54.5) 231 (77.0)

Glibenclamide

Yes 23 (32.9) 47 (67.1) 70 (23.3) 1.941 0.164

No 97 (42.2) 133 (57.8) 230 (76.7)

Medication adherence

Good 62 (33.3) 124 (66.7) 186 (62.0) 9.064 0.003

Poor 58 (50.9) 56 (49.1) 114 (38.0)
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described as a disease that requires large

amounts of money to prevent, manage,

and treat.28 Low-income individuals

cannot meet this demand, which could

lead to worsening disease progression with

resultant high morbidity and mortality,

especially in rural settings. Although

health insurance currently exists in
Nigeria, its 5.0% population coverage is
still at the lowest level and is most often
only accessible to urban dwellers.29

Obesity was a risk factor for poor glyce-
mic control in this study. This is consistent
with the findings of other studies and may
be owing to excess storage of fat and a high
glycemic index from overconsumption of
carbohydrates, as well as a higher risk of
insulin resistance in obese individuals.30,31

Prevention of weight gain is a therapeutic
goal for patients with T2DM;32 therefore,
motivation of these patients by clinicians
and other stakeholders to achieve an opti-
mal body composition through lifestyle
modification could serve as a measure of
secondary prevention, to reduce cardiovas-
cular risk and improvement in glycemic
control among these individuals.33

In this study, taking one or two OHAs
was associated with poor glycemic control
in comparison with taking three or more
OHAs. This finding is similar to a report
by Adisa and Fakeye showing that patients
taking multiple medications had better
adherence and therefore better glycemic
control; a high pill burden could impact
the adherence to medication and could
therefore lead to better glycemic control.34

In this study, 76.0% of respondents were
not receiving insulin therapy. The cost of
insulin for low wage earners may be respon-
sible for its lower uptake in this study.
A similar trend was observed in Lagos,
Nigeria where many people do not receive
insulin therapy,35 but this finding was
opposite to that of a study in Ethiopia,
where most (47.0%) respondents were on
insulin therapy.36 Commencement of insu-
lin therapy once OHAs have failed has long
been recommended in the treatment guide-
lines.37 Yigazu et al. found that initiation of
insulin therapy is associated with good gly-
cemic control.38

Adherence to diabetic treatment in this
study was consistent with the findings of

Table 6. Multivariate binary logistic regression for
the predictors of poor glycemic control.

Variable AOR

95% CI

p-valueLower Upper

Age group

<65 years 1.000

�65 years 3.604 1.771 7.336 <0.001

Sex

Male 1.008 0.564 1.803 0.979

Female 1.000

Residence

Rural 1.000

Urban 1.436 0.816 2.540 0.213

Income

<500 Naira 2.005 1.071 3.752 0.030

�500 Naira 1.000

Duration of diabetes mellitus

<10 years 1.339 0.706 2.540 0.371

�10 years 1.000

History of alcohol intake

Yes 1.874 0.911 3.856 0.088

No 1.000

History of smoking

Yes 4.741 0.464 48.434 0.189

No 1.000

Obesity

Yes 1.597 1.002 3.147 0.049

No 1.000

Number of hypoglycemic agents

1 2.051 1.042 9.524 0.047

2 1.815 0.387 8.521 0.450

3 1.000

Insulin

Yes 1.000

No 3.293 1.406 7.712 0.006

Medication adherence

Good 1.000

Poor 1.702 1.065 3.002 0.042

AOR, adjusted odds ratio; CI, confidence interval.
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other studies.9,39 In contrast, Onwuchuluba
et al. found no significant relationship
between adherence and glycemic control.35

Adherence in this study (62.0%) was rela-
tively good given that the reported medica-
tion adherence with a chronic medical
condition is approximately 30% to 50%.37

Patients with T2DM and comorbid condi-
tions require multiple medications and a
high adherence rate to achieve good glyce-
mic control, as observed in this study and
reported in other studies.9,40 Therefore,
clinicians and other stakeholders who
manage patients with T2DM should
screen for adherence in patients who fail
to achieve good glycemic control, after con-
trolling other confounding factors.

As a result of our study, interventions
have been put in place at our hospital for
respondents identified as having poor gly-
cemic control, which include regular follow-
up visits and detailed education about the
complications of poor glycemic control.
Patients with good glycemic control are
counseled on ways to maintain and improve
their level of glycemic control. The results
of the present study can help to guide stake-
holders in how best to improve glycemic
control in Nigeria.

Limitations

Although, several risk factors for poor gly-
cemic control were identified in this
research, the study is limited by having
been performed at a single center and
among only 300 patients. This sample size
was too small to be representative, and the
results of this study might not apply to
patients in other centers. Additionally, this
study was retrospective in nature; long-term
follow-up data were not evaluated. Thus,
further research from multiple centers is
needed to support our study findings.
Other factors, like diet and health insur-
ance, also play important roles in glycemic
control, but these were not assessed in this

study. Large community-based population

studies are needed to identify other factors

that can adversely affect good glycemic

control in the study area and throughout

Nigeria.

Conclusion

In this study, the prevalence of poor glyce-

mic control was 40.0%. Older age, low

income, obesity, use of one or two OHAs,

non-initiation of insulin therapy, and poor

medication adherence were associated with

poor glycemic control. These variables may

help clinicians to identify patients who are

at high risk of poor glycemic control.
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