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Abstract
Background  Diabetes, a known syndrome marked by hyperglycemia and glucose intolerance, is increasing at 
an alarming rate worldwide. Over half a billion people worldwide have DM, and most live in low- and middle-
income countries. Poor glycemic control is a public health concern in type 2 diabetes mellitus. Glycemic control 
and identifying factors associated with poor glycemic control can help healthcare providers design programs that 
improve glycemic control and the quality of services provided to patients.

Objectives  This study was designed to assess the level of glycemic control and associated factors in patients with 
type 2 diabetes in Jimma Medical Center, Southwest Ethiopia.

Methods  This institution-based prospective observational study was conducted among 420 patients with type 2 
diabetes at Jimma Medical Center’s diabetic clinics. A pretested structured interviewer-administered questionnaire 
was used to collect data, and a checklist was used to assess patient documents. The data were analyzed using SPSS 
version 26. The variables linked to poor glycemic control were investigated using binary logistic regression. Variables 
with p values less than 0.05 were considered statistically significant.

Results  Six-month follow-ups were conducted among 420 patients with type 2 diabetes, among whom 220 (52.38%) 
were women. The median age of the participants was 54(IQR = 40–60 years old). The proportion of respondents 
with uncontrolled fasting blood glucose was 58.1%. Sex (AOR = 2.576, 95% CI [2.80-11.479], P = 0.001), age(≥ 60) 
(AOR = 2.024, 95% CI [1.794–4.646], P = 0.002), diabetes duration > 10 years (AOR = 3.036, 95% CI [2.616–8.306], 
P = 0.003), type 2 diabetes mellitus on insulin + oral antidiabetic (OADs) (AOR = 2.08, 95% CI [298-3.918], P = 0.004), 
obesity (AOR = 2.18, 95% CI [(1.218–4.218)], P = 0.003), diabetic complications (AOR = 3.193, 95% CI [2.324–6.05], 
p = 0.002) and poor self-care practices (AOR = 3.034, 95% CI [5.821–7.02], P = 0.005) were found to be significantly 
associated with poor glycemic control.

Conclusion  At the Jimma Medical Center, the prevalence of poor glycemic control was high. Based on these 
findings, teaching and counseling provided by healthcare providers should focus on improving diabetes self-care 
activities, weight reduction, and diabetic complications to achieve good glycemic control.

Clinical trial number  Not applicable.
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Introduction
Diabetes mellitus (DM) is a severe chronic illness that 
presents clinical challenges worldwide characterized by 
hyperglycemia and glucose intolerance [1], which arise 
from insufficient insulin production by the pancreas or 
inefficient insulin utilization by the body [2]. DM causes 
severe complications that impair various organ systems 
and substantially lower quality of life [3, 4]; over half a 
billion people worldwide are estimated to have DM [5]. 
The disease affects people of all ages, races, and socio-
economic backgrounds equally; however, its effects are 
most noticeable in low- and middle-income countries 
(LMICs), accounting for ~ 80% of all global diabetic 
cases [6]. It is estimated that 643 and 783 million persons 
between the ages of 20 and 79 will have DM by 2030 and 
2045, respectively [5]. Type 2 diabetes mellitus (T2DM) 
is the most prevalent form of the disease, accounting for 
more than 90% of cases of diabetes [7–9].

Similar to the rest of sub-Saharan African countries, 
Ethiopia is experiencing a significant burden of DM, with 
increased prevalence, complications, mortality, and life-
threatening disabilities. The World Health Organization 
(WHO) estimated the number of cases of diabetes in 
Ethiopia to be 800,000 in 2000 and projected that it would 
increase to 1.8  million by the 2030 year [3]. A previous 
study conducted in Ethiopia among patients with T2DM 
found that more than 80% of the patients had uncon-
trolled blood glucose levels [10]; only 5% of patients with 
DM had access to self-monitoring of blood glucose at 
home; none of them had HbA1c determination; and 75% 
of the patients required admission directly or indirectly 
due to uncontrolled DM, most importantly due to non-
compliance with existing medications [12–16].

Although maintaining good glycemic control is the 
cornerstone of managing DM, which lowers healthcare 
costs, delays the onset of complications, and enhances 
the quality of life, only 50% of DM patients have their 
glucose under control globally, making diabetes care a 
continuing struggle [17–20], which can be achieved by 
measuring three different parameters: glycated hemo-
globin (HbA1c), fasting plasma glucose (FPG), and post-
prandial glucose (PPG) [18, 21]. Currently, the burden 
of poor glycemic control and its complications increases 
significantly in Africa due to modernization, limited 
access to resources, healthcare, and education, and a 
Westernized lifestyle [18–23]. Despite the established 
facts that patients with DM benefit from hyperglycemia 
control, most fail to achieve adequate levels of glycemic 
control in LMICs, including Ethiopia [24–28].

Previous studies have investigated glycemic control 
and its associated factors in patients with type 2 diabetes 

in Ethiopia [11–16, 29, 30]. However, these studies were 
conducted using different study designs. Most utilized 
cross-sectional and retrospective studies, relatively small 
sample sizes, did not consider associated factors over lon-
gitudinal data, and some were conducted only in patients 
with type 2 diabetes on insulin regimens. Thus, a com-
prehensive investigation of glycemic control and associ-
ated factors utilizing a prospective follow-up study with 
a relatively larger sample size and the incorporation of 
important clinical and sociodemographic variables that 
can affect glycemic control will allow researchers to draw 
meaningful conclusions and identify key areas for inter-
vention in diabetes management. Furthermore, this study 
helped to understand the extent of glycemic control and 
the impact of predictor variables on glycemic control in 
patients with T2DM in Ethiopia, one of the largest DM 
populations in sub-Saharan Africa. Therefore, this study 
aimed to determine glycemic control levels and associ-
ated factors in patients with T2DM treated at Jimma 
Medical Center in Southwest Ethiopia.

Materials and methods
Study setting, design, and period
We conducted an institution-based prospective observa-
tional study of patients with T2DM admitted to the dia-
betic clinic of Jimma Medical Center (JMC). This tertiary 
hospital, located in southwest Ethiopia, provides special-
ized care for patients with DM and serves a population 
of approximately 15 million. JMC offers various chronic 
follow-up clinics for both adult and pediatric patients. 
The endocrinology unit hosts two clinic visits per week 
specifically for patients with T2DM. The clinic operates 
twice a week, on Mondays and Tuesdays, to deliver inte-
grated care to patients with diabetes. On average, 353 
patients visited the diabetes clinic each month. The study 
was conducted from May to October 30, 2023.

Population
The current study focused on all patients with T2DM 
who visited the chronic care clinic at JMC for follow-
up. Participants included in the study were: Patients 
aged ≥ 15 years (considered adolescents at JMC), diag-
nosed with T2DM, underwent at least 6 months of fol-
low-up, treated with either: oral antidiabetic (OADs) 
alone, Insulin alone, Combined therapy (OADs + Insu-
lin), received care on monthly basis at JMC, and willing 
to participate in the study. Patients were excluded if they 
met any of the following conditions: diagnosed with psy-
chological illnesses, pregnant women or those with ges-
tational diabetes, recently diagnosed T2DM patients, or 
participants who expressed hesitation to participate.
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Sample size determination and sampling techniques
The sample size was determined using a single population 
proportion formula with a 95% confidence level. Consid-
ering a prevalence of poor glycemia among patients with 
T2DM (p) of 0.641 [21], and a desired sampling error 
(d) of 5%, the calculated sample size was 423. A system-
atic random sampling method was applied to select the 
study participants. The sampling interval (k) was calcu-
lated as approximately 5, derived from the total estimated 
number of patients with T2DM on treatment follow-up 
in six months (n = 2118) divided by the required sample 
size (n = 423). Consecutive sampling was used to include 
participants until the required sample size of 423 was 
reached.

Data collection tools and procedures
A pretested structured questionnaire is used to ensure 
that the questions are clear and relevant to the study 
objectives. This questionnaire was adapted from vali-
dated instruments found in existing literatures [15–18]. 
The questionnaire was administered through face-to-
face interviews, allowing for clarification of questions 
and immediate feedback from participants. A checklist 
is employed to assess patient documents, ensuring that 
all necessary information is collected systematically. This 
helps verify the accuracy of the data obtained from the 
interviews. A data abstraction format was used to gather 
information from the participants’ medical records. This 
format helps in collecting clinical data that may not be 
captured during interviews.

Based on the data gathering and longitudinal model 
in the study, variables are fixed or vary over time. Fixed 
variables such as Sociodemographic data: Age, gender, 
education level, occupation, and socioeconomic status; 
clinical data: medical and medication history, current 
medications and health status, and any existing comor-
bidities, behavioral data: lifestyle factors such as physical 
activity, smoking status, alcohol intake, khat chewing, 
and dietary habits. Anthropometric data: height and 
weight) are crucial for calculating the body mass index 
(BMI). Height was measured using a stadiometer, ensur-
ing that participants stood upright with their buttocks, 
scapula, and head in contact with the measuring device. 
Weight is measured using a digital scale, with partici-
pants wearing light clothing and no shoes. BMI is calcu-
lated using the formula: BMI = Weight (kg)Height (m)2. 
The standard BMI classification is used to assess obe-
sity, where: underweight: BMI < 18.5, Normal weight: 
BMI 18.5–24.9, Overweight: BMI 25–29.9, and obesity: 
BMI ≥ 30 [34]. Time-varying variables were insulin ther-
apy, BMI, FBG, and the time of measuring blood glucose 
were collected monthly or daily by patients with T2DM 
who monitored their blood glucose level by themselves at 
home.

DM self-care practice assessment
Diabetes Self-Care Activities (SDSCA) Scale: Developed 
by Toobert and Glasgow, this scale consists of 12 ques-
tions covering areas such as blood sugar monitoring, 
dietary habits, physical activity, foot care, and medication 
adherence [22]. In-person interviews were conducted 
with participants to gather responses to each question. 
The Diabetic Distress Score (DDS) developed by Fisher 
and collaborators [23], Average scores from the DDS 
were used to classify participants into two groups: mod-
erate distress and no distress. Diabetic Discomfort Scale 
(DDS17): Participants rated their level of discomfort 
using this 17-item scale.

Outcome measurement and validation
Primary outcome
The primary outcome of this study was glycemic control 
in patients with T2DM attending JMC diabetic clinic 
every 1–3 months follow-up appointments for 3 con-
secutive follow-ups. Glycemic control was confirmed by 
calculating the average fasting blood glucose (FBG) level.

Secondary outcomes
Secondary outcomes focused on complications asso-
ciated with T2DM, defined by the presence of clinical 
signs and symptoms confirmed by a physician’s diagnosis 
recorded in the patient chart, along with relevant labo-
ratory and imaging results indicating the development of 
new complications during follow-up.

Glycemic control monitoring methodology
This study assessed the rate of glycemic control using 
FBG levels, following the American Diabetes Association 
(ADA) recommendations. This approach is particularly 
relevant in resource-limited settings where HbA1c test-
ing may not be routinely available [22].

Follow-up and categorization
Each patient was followed for a minimum of three 
months. FBG levels and other clinical data were recorded 
over three consecutive follow-up months and the average 
FBG level was used to categorize diabetes control into 
two groups: Controlled: 70–130  mg/dl, Uncontrolled: 
Below 70 mg/dl or > 130 mg/dl [22].

Data management and quality assurance
To ensure the quality of data collected from patients 
with T2DM, several rigorous steps were implemented 
throughout the research process. Data collectors were 
trained thoroughly to familiarize themselves with the 
data collection instruments and procedures. To assess 
the correctness of the data collection tools, a pre-test was 
performed on 5% [18] of patients with T2DM. After data 
collection each day, the completeness and accuracy of the 
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data were checked. This continuous monitoring allows 
for immediate identification and correction of issues, 
thereby enhancing the overall quality of data. The data 
collection instruments were initially written in English 
and were then translated into local languages, specifi-
cally Afan Oromo and Amharic. This step is essential to 
ensure that participants fully understand the questions 
being asked, which is particularly important in a diverse 
linguistic context. The back-translation of question-
naire by experts confirmed the accuracy of the tools. 
This process ensures that the meaning and context of the 
questions remain intact, thereby minimizing the risk of 
misinterpretation.

Data analysis procedures
Epidata version 4.6, and SPSS version 26 was used for 
data entry and data analysis respectively. Descriptive 
statistics were used to describe the patients’ sociode-
mographic, clinical, and behavioral characteristics. To 
examine the relationships between categorical factors 
and blood glucose management, chi-square tests were 
performed. To investigate the causes of poor glycemic 
control, we conducted a multivariate logistic regression 

study. To identify independent factors affecting glycemic 
control, variables with p < 0.25 in the univariate logistic 
regression analysis were incorporated into the multivari-
ate logistic regression model. At a 95% confidence level, 
variables with a p-value of less than 0.05 were deemed 
statistically significant.

Operational definition and definition of terms
Fasting blood sugar  Blood glucose measured from 
venous blood after 8 h of overnight fasting or longer.

Adequate physical activity  The study participant fol-
lowed the recommended exercise level for 3 or more days 
within the last seven days.

Results
Sociodemographic characteristics of the participants
Out of 423 responses, 420 (99.29%) were included in the 
data analysis. The exclusions consisted of one T2DM 
patient who declined to participate and two individu-
als with incomplete data. Of the 420 respondents, 220 
(52.38%) were female. The average age of the study par-
ticipants was 54 years (IQR: 40–60). Additionally, 283 
(67.38%) of the respondents were married, and 119 
(28.33%) had completed secondary school (Table 1).

Self-care behaviors of participants
Of the 420 study participants, 263 (62.61%) did not 
engage in adequate physical activity. Additionally, 354 
(84.28%) participants did not take accurate blood glucose 
measurements, whereas 241 (57.38%) were not adher-
ent to a healthy eating pattern. However, 361 individuals 
(85.95%) reported taking their medication as directed by 
their healthcare providers (Table 2).

Knowledge, behavioral, and clinical characteristics of the 
respondents
Regarding diabetes treatment, 115 (27.38%) of partici-
pants were not familiar with hyperglycemia and hypogly-
cemia symptoms, and 307(73.1%) were unaware of their 
target blood glucose levels. Among the respondents, 32 
(71.9%) had fewer than three annual clinic follow-ups. 
The median duration of diabetes was 11 years (IQR: 
5–17). Notably, all 420 respondents (100%) were receiv-
ing medication for their diabetes. Of participants using 
diabetes medication, 242 (57.61%) were reported using 
only oral antidiabetic (OADs) (Table 3).

Magnitude of glycemic control
Fasting blood glucose measurements taken over nine 
months during follow-up were used to assess glycemic 
control. The mean fasting blood glucose level recorded 
was 167.63  mg/dL ± 51.82  mg/dL, with minimum and 
maximum values of 43 and 312 mg/dL, respectively. Less 

Table 1  Socio-demographic characteristics of the study 
participants at Jimma Medical Center from May 1 to October 30, 
2023, Jimma, Ethiopia
variables Categories Frequency Percentage
Sex Male 200 47.62

Female 220 52.38
Age < 40 101 24.0

40–49 78 18.57
50–59 113 30.47
≥ 60 128 26.9

Educational 
status

Illiterate 82 19.52
Primary school 119 28.33
Secondary school 101 24.0
Collage and 130 30.95

Marital status Single 76 18.1
Married 283 67.38
Widowed 39 9.28
Divorced/separated 22 5.23

Social drug use Alcohol 101 24.1
Chew Khat 201 47.85
Smoking 118 28.09

Occupation Unemployed 123 29.3
Employed 122 29.1
Merchant 123 29.3
housewife 52 12.38

Income ≤ 1000 birr 216 51.42
> 1000 birr 204 48.57

Health Insurance Insured 244 58.1
Uninsured 176 41.9

Distance to the 
health facility

Nearby 167 39.8
Distant 253 60.2
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Table 2  Summary of diabetic self-care activities (SDSCAs) of the study participants at Jimma Medical Center, Ethiopia
Variables Categories Frequency Percentage
Compliance with the general diet program within the last 7 days > 3 days (adequate) 179 42.61

0–3 days (inadequate) 241 57.38
Compliance with the foot care program within the last seven days > 3 days (adequate) 316 75.24

0–3 days (in adequate) 104 24.76
Physical exercise within the last 7 days >3 days (adequate) 263 52.61

0–3 days (inadequate) 157 37.38
Compliance with blood sugar testing within the last 7 days > 3 (adequate) 66 15.71

0–3 (inadequate) 354 84.28
Compliance with medication within the last 7 days 7 days (adequate) 361 85.95

< 7 days (inadequate) 59 14.0

Table 3  Knowledge, behavioral, and clinical characteristics of type 2 DM patients at Jimma Medical Center, Ethiopia
Variables Categories Frequency Percentage
Ever attended diabetic education Yes 220 52.38

No 200 47.61
Number of follow-up visits to a diabetic clinic per year ≤ 3 302 71.9

> 3 118 28.1
Number of diabetic education sessions ever attended (n = 315 1–2 times 174 55.23

≥ 3 times 141 44.76
Knowledge of target blood glucose levels Yes 113 26.9

No 307 73.1
Knowledge of hyperglycemia signs and symptoms Yes 305 72.61

No 115 27.38
Alcohol consumption Yes 110 26.19

No 310 73.8
Smoking Yes 108 25.71

No 312 74.28
Duration of diabetes < 5 years 94 22.38

5–10 years 123 29.28
> 10 years 203 48.33

Drug regimen OADs 242 57.61
Insulin 135 32.14
Insulin and OADs 43 10.23

Body mass Index (kg/m2) Normal (18.5–24.9) 79 18.8
Overweight (25-29.9) 112 26.67
Obese (> 30) 230 54.76

Blood pressure (SBP/DBP mm hg) Optimal (< 130/80) 130 30.95
Off-optimal (> 130/80) 290 69.1

FBS (mmol/L) Normal range (4 -6.1) 176 41.9
Hyperglycemia (> 6) 214 51.0
Hypoglycemia (< 4) 30 7.1

DM complications Neuropathy 56 13.3
Nephropathy 113 26.9
Retinopathy 41 9.8
Hypertension 110 26.2
Heart failure 12 2.9
coronary heart disease 38 9,1
cerebrovascular disease 33 7.9
peripheral arterial disease 17 4.1

Number of complications < 5 265 63.1
≥ 5 155 36.9
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than half (41.9%) of the patients achieved the American 
Diabetes Association’s recommended targets (Fig. 1).

Trends in fasting blood glucose levels during follow-up
More importantly, the trend of fasting blood glucose 
(FBG) levels during follow-up showed an increasing level. 
From the beginning to the end of the study, the mean 
FBG level increased from 168 mg/dL to 271 mg/dL, indi-
cating deterioration in patient conditions (Fig. 2).

Factors associated with poor glycemic control
Bivariate logistic regression revealed that sex, age, dura-
tion of DM, drug regimens, BMI, alcohol consumption, 
and DM complications were associated with glycemic 
control. After controlling for potential confounding fac-
tors being female (AOR = 2.576, 95% CI [2.80-11.479], 
P = 0.001), older age (≥ 60) (AOR = 2.024, 95% CI 
[1.794–4.646], P = 0.002), alcohols (AOR = 2.48, 95% 
CI [2.391–8.342], P = 0.004), duration of DM > 10 years 
(AOR = 3.036, 95% CI [2.616–8.306], P = 0.003), T2DM on 

insulin + OADs drug regimen (AOR = 2.08, 95% CI [298-
3.918], P = 0.004), obesity (AOR = 2.18, 95% CI [(1.218–
4.218)], P = 0.003), DM complications (AOR = 3.193, 95% 
CI [2.324–6.05], P = 0.002), and poor self-care practices 
(AOR = 3.034, 95% CI [5.821–7.02], P = 0.005) were inde-
pendent predictors of poor glycemic control (Table 4).

Discussion
This study assessed the magnitude of glycemic con-
trol and the factors affecting it among patients with 
T2DM at JMC in Southwest Ethiopia. The overall glyce-
mic control of the participants was significantly below 
internationally recommended standards and guidelines. 
At JMC, fasting blood sugar levels were the sole metric 
used to monitor glycemic control, consistent with previ-
ous studies conducted in other regions of Ethiopia [19, 
20]. This limitation stems from the unavailability of gly-
cated hemoglobin (HbA1c) testing services and the high 
costs associated with HbA1c determination in govern-
ment hospitals across Ethiopia. In contrast, developed 

Fig. 2  Trend of FBG in patients with type 2 diabetes in sequential measurements at Jimma Medical Center, Ethiopia

 

Fig. 1  Magnitude of glycemic control among patients with type 2 diabetes at Jimma Medical Center, Ethiopia
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countries primarily use the A1C test for glycemic man-
agement because it provides an average of glycemia over 
approximately three months [16, 27].

This study revealed that a high proportion of patients 
with T2DM had poor glycemic control. This finding is 
consistent with studies conducted in Tanzania [22] and 
Addis Ababa [19]. Additionally, our results indicate a 
significantly higher prevalence of poor glycemic control 
compared with the American Diabetes Association rec-
ommendations [24]. Conversely, our findings are lower 
than those reported in studies conducted in Tanzania 
[22], Saudi Arabia ([25], Ethiopia [14], Sudan ([27], India 
[26] and Northwest Ethiopia [23]. A possible explanation 
for this variation is that patients seeking advanced man-
agement were referred to JMC, the only tertiary hospital 
in Southwest Ethiopia, potentially affecting the overall 
glycemic control outcomes.

The FBG level during follow-up in patients with T2DM 
is a critical indicator of disease management and progres-
sion. In our study, mean FBG levels showed a concern-
ing increasing pattern, rising from 168 mg/dL to 271 mg/

dL. Similar trends have been observed in other studies 
[37–39]. This is because as T2DM progresses, patients 
often experience increased insulin resistance, pancre-
atic β-cells may fail to secrete adequate insulin, and poor 
self-care activities, including inadequate diet and lack of 
physical activity, can lead to poor glycemic control. The 
observed increase in fasting blood glucose levels among 
patients with T2DM highlights the need for proactive 
management strategies to prevent further deterioration 
of their condition. By focusing on education, monitor-
ing, and lifestyle changes, healthcare providers can help 
patients achieve better glycemic control.

In our study, females were found to be 2.576 times 
more likely to have poor glycemic control than males. 
This finding is consistent with studies conducted in 
Kenya [31] and Koria [41]. These results showed poten-
tial gender differences in glycemic control, highlighting 
the need for a sex-specific approach to diabetes man-
agement. The less optimal glycemic control observed in 
women has not been adequately addressed in many dia-
betes management studies, making this finding critical 

Table 4  Factors associated with poor glycemic control in patients with T2DM at Jimma Medical Center, Ethiopia
Variables Categories glycemic control COR (95%CI) P value AOR (95% CI) P value

Good/
controlled

Poor/
Uncontrolled

Sex Male 70(39.7) 177(72.5) 1 1
Female 106(60.3) 67(27.5) 3.697(1.088-939) 0.002 2.576(2.08–1.479) 0.001

Age < 40 22(12.5) 110(62.5) 1 1
40–49 36(20.5) 73(41.5) 1.56(0.786-3.023) 0.206 0.085(0.507-5.613) 0.29
50–59 52(29.5) 91(51.7) 1.00(0.563-4.515) 0.117 1.014(0.071-12.186) 0.8
≥ 60 65(36.9) 93(52.8) 1.400(0.946-0.383) 0.001 2.024(0.794-4.646) 0.002

Social drug use Smoking 46(26.1) 56(22.9) 1 1
Chew Khat 99(56.3) 102(41.8) 2.56(1.786-0.023) 0.34 1.924(2.704–5.626) 0.23
Alcohol 31(17.6) 86(35.3) 1.25(0.563-4.515) 0.093 2.48(2.391–8.342) 0.004

Comorbidity Yes 127(72.2) 100(41.0) 1.087(1.729-406) 0.86 2.229(0.794-5.646) 0.41
No 49(27.8) 144(59.0) 1 1

Duration of diabetes < 5 years 49(27.8) 45(18.4) 1 1
5–10 years 62(35.2) 61(25.0) 1.50(0.857-6.373) 0.096 1.005(0.627-8.171) 0.38
> 10 years 65(36.9) 138(56.5) 1.025(0.957-0.809) 0.002 3.036(2.616–8.306) 0.003

Drug regimen OADs 69(39.2) 82(33.6) 1 1
Insulin 64(36.4) 79(32.4) 1.492(0.762 − 2.92) 0.998 1.673(0.667-4.197) 0.189
Insulin and OADs 55(31.4) 83(34.0) 3.843(0.805-0.223) 0.007 2.08(0.298-3.918) 0.004

Body mass Index (kg/m2) 18.5–24.9 50(28.4) 44(18.0) 1 1
25-29.9 52(29.5) 75(30.7) 0.492(1.822-0.82) 0.22 1.623(2.925–5.323) 0.82
> 30 74(42.1) 125(51.2) 2.843(1.805-223) 0.024 2.18(1.218–4.218) 0.003

Comorbidity Yes 146(82.9) 194(79.5) 0.867(0.934-483) 0.45
No 30(17.1) 50(20.5) 1

Number of
Comorbidities

1 51(28.9) 42(17.2) 1
≥ 2 125(71.1) 202(82.8) 1.843(2.215-23) 0.37

DM complications Yes 138(30.9) 205(84.1) 1.023(1.523-563) 0.007 3.193(2.324–6.05) 0.002
No 28(4.8) 39(15.9) 1 1

Poor Self-care practices Yes 97(55.2) 102(41.8) 2.843(4.802-923) 0.002 3.034(5.821-0.025) 0.005
No 79(44.8) 142(58.2) 1 1

COR: crude odds ratio; AOR: adjusted odds ratio
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for the effective management of women with T2DM. 
Possible explanations for this disparity include lower 
physical activity levels among females and specific feed-
ing practices. Additionally, women with diabetes may be 
more prone to experiencing side effects from oral antidi-
abetic (OADs) as well as complications such as dyslipid-
emia and hypoglycemic events [42].

The study indicated that individuals aged 40 years and 
older with diabetes tend to have poorer glycemic control 
than their younger counterparts. These findings align 
with studies conducted in Tanzania [26] and Ethiopia 
[19]. One possible explanation for this observation is the 
less stringent glycemic control targets for older adults, 
which consider factors such as limited life expectancy, 
multiple comorbid conditions, and advanced microvas-
cular or macrovascular complications. In such cases, 
the risks and burdens of intensive glycemic control may 
outweigh the benefits. However, this finding contradicts 
findings from a study in Ghana [30], in which older age 
was associated with better glycemic control. This varia-
tion may be attributed to the participants in Ghana hav-
ing higher literacy levels, greater knowledge, and more 
experience in managing their diabetes, leading to better 
glycemic outcomes among older individuals.

In this study, the odds of poor glycemic control among 
patients with T2DM who consumed alcohol were 2.48 
times higher than those of non-alcoholic individuals. 
Similar associations have been reported in studies con-
ducted in Tanzania [22], Uganda [26], and Bosnia and 
Herzegovina [32], which also found a positive correlation 
between poor glycemic control and alcohol intake among 
patients with T2DM. Alcohol consumption is particu-
larly detrimental to vulnerable populations, such as those 
with T2DM, given that it negatively impacts their ability 
to engage in self-care and affects vital body organs [33]. 
Research indicates that excessive alcohol consumption in 
patients with DM can lead to the accumulation of harm-
ful substances, including acetic acid and acetaldehyde, in 
the bloodstream. This accumulation can result in severe 
complications, such as organ damage, dehydration, and 
increased blood pressure [16, 26].

In this study, overweight patients with T2DM were 
found to be 2.18 times more likely to have poor glyce-
mic control than those with normal BMI. These find-
ings agree with previous research conducted in South 
Africa [33], India [28], and Ethiopia [35]. This associa-
tion may be explained by the fact that obese patients are 
more likely to experience poor glycemic control due to 
increased fat mass and visceral adiposity, which nega-
tively impact insulin sensitivity and contribute to insulin 
resistance. In addition, some antidiabetic medications 
use may lead to weight gain in individuals with diabetes. 
Although metformin and thiazolidinediones are generally 

associated with weight neutrality or weight loss, other 
antidiabetic agents contribute to weight gain [36].

A significant proportion of patients with poor glyce-
mic control receive a combination of OADs and insulin. 
The findings of this study are consistent with research 
conducted in Ghana [32], which showed that patients 
with poor glycemic control frequently require combina-
tion therapy to manage their diabetes effectively. Similar 
patterns were observed in Ethiopia [29, 40] and Malaysia 
[37]. The use of combination therapy involving OADs and 
insulin is a prevalent strategy among patients with T2DM 
who have poor glycemic control. This approach has been 
supported by evidence from multiple studies across dif-
ferent countries, emphasizing the need for personalized 
treatment plans that consider the unique challenges faced 
by individuals with T2DM. The current study showed 
that initial oral medications were often continued or 
added to the treatment regimen for patients exhibit-
ing poor glycemic control. This tailored approach where 
healthcare providers adjust treatment plans according to 
individual patient needs and responses to therapy.

This study found that individuals with T2DM for more 
than 10 years exhibited a higher proportion of poor 
glycemic control than those diagnosed for less than 5 
years. This observation is consistent with research con-
ducted in Malaysia [37] and Iraq [38], which reported 
similar trends. This finding could be attributed to over 
time, the pancreatic β-cells responsible for insulin secre-
tion may experience gradual failure. This reduction in 
insulin secretion significantly contributes to poor glyce-
mic control in patients with long-term T2DM patients 
[39]. In addition, as T2DM progresses, patients often 
experience increased insulin resistance, which leads to 
reduced cell responses to insulin. This makes it increas-
ingly difficult to manage blood sugar levels effectively. 
Furthermore, long-term diabetes management requires 
consistent monitoring of blood glucose levels and adjust-
ments to treatment, exercise, and dietary habits. Patients 
with extended diabetes durations may find it increasingly 
challenging to adhere to these self-care activities, result-
ing in poorer glycemic control.

The findings of our study revealed a higher proportion 
of patients with poor glycemic control among those with 
complications than among those without. This finding 
aligns with research conducted in the United States [40], 
Ghana [36], and Malaysia [37]. Comorbidities and com-
plications present significant challenges in diabetes man-
agement, including Pill Burden: Patients may face more 
medications, complicating treatment regimen adher-
ence. The complexity of managing multiple health issues 
can lead to difficulties in maintaining consistent treat-
ment, and additional health complications often result in 
higher healthcare costs. Moreover, these complications 
may be linked to underlying mechanisms such as β-cell 
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damage and worsened insulin resistance. To achieve opti-
mal glycemic control, diabetes-related complications and 
comorbidities must be effectively managed alongside the 
diabetes itself.

Moreover, this study found that poor self-care activities 
were 3.034 times more likely to be associated with poor 
glycemic control than good self-care activities. This find-
ing aligns with previous research conducted in Kenya, 
Ethiopia, and Jordan [25, 41, 42], reinforcing the impor-
tance of effective self-care in managing T2DM. Effective 
self-care activities are crucial for achieving optimal glyce-
mic control. Patients who engage in good self-care prac-
tices, such as regular monitoring of blood glucose levels, 
dietary management, and physical activity, are more 
likely to maintain better glycemic control. Therefore, 
providing comprehensive education on the importance 
of self-care activities, including effective monitoring 
of blood glucose levels and interpretation of results, is 
necessary. Implement support programs that encourage 
patients to adopt and maintain good self-care practices, 
which include group sessions, one-on-one counseling, 
and regular follow-up appointments to monitor patient 
progress and provide ongoing support and motivation for 
maintaining good self-care practices.

Strengths and limitations of the study
This study employed a prospective observational study 
design and included a relatively larger sample size to 
ensure representativeness while investigating the associa-
tion between glycemic control and various factors affect-
ing it. Fasting blood glucose levels were used to assess 
glycemic control because of the unavailability of labora-
tory facilities for measuring glycated hemoglobin. The 
data were collected from a single health facility, limiting 
the generalizability of the results to a broader population. 
The observed high prevalence of poor glycemic control 
may exaggerate the true picture because the data were 
collected from patients attending a single hospital. Data 
obtained from self-report may be limited by self-reported 
data and recall bias can affect the validity of the findings 
and lead to inaccurate conclusions. To address the limi-
tations associated with self-reported data and recall bias, 
we implemented mitigation strategies such as the use of 
external validation methods to compare self-reported 
data with objective measures by cross-checking self-
reported medical, medication, or clinical data.

Conclusion
This study found that poor glycemic control was signifi-
cantly prevalent among patients with T2DM. To opti-
mize glycemic control and enhance the quality of life for 
patients with T2DM, targeted interventions that focus on 
elderly patients, those with longer durations of diabetes 
and complications, obese patients, and those on insulin 

therapy should be implemented. The health sector should 
provide ongoing education that emphasizes behavioral 
lifestyle modification, including the importance of physi-
cal activity, self-blood glucose monitoring, and alcohol 
cessation. By focusing on these strategies, glycemic con-
trol in patients with T2DM can be enhanced, ultimately 
improving self-care activities and reducing the risk of 
diabetes-related complications.
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