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Prevalence and characteristics of 
obesity in patients with type-2 
diabetes mellitus in primary care 
centers in Bahrain: A cross-sectional 
study
Mahmood A. Alawainati, Zahra A. Ayoob, Aala A. AlQari, Fatema Makhlooq, 
Huda S. Naser, Fajer Bukamal

Abstract:
BACKGROUND: Obesity is a complex health problem characterized by abnormal and excessive 
body weight. Globally, the epidemic of obesity is escalating, and today, around one-third of the world’s 
adult population is overweight or obese. Obesity is a risk factor and a predictor of poor outcomes 
of diabetes. This study aimed to determine the prevalence and characteristics of obesity in adults 
with type-2 diabetes mellitus.
MATERIALS AND METHODS: This study was conducted at five primary care centers in Bahrain. 
Obesity was assessed using body mass index, while glycemic control status was assessed using 
glycated hemoglobin (HbA1c). Informed consent was obtained from all participants. Means and 
standard deviation were computed for continuous variables, while categorical variables were 
presented as frequencies and percentages. Student’s t-test and Mann-WhitneyU test, as appropriate, 
were performed to determine statistical significance between two continuous variables. Chi-square 
or Fisher’s Exact test were used to test for statistical significance for categorical variables.
RESULTS: A total of 732 participants were included; the mean age was 58.4 ± 11.3 years. 
Hypertension was the most prevalent comorbidity (63.5%), followed by hyperlipidemia (51.9%). Most 
participants (59.8%) had HbA1c levels of more than 7%, 20.9% had HbA1c levels between 7% and 
8%, and 38.9% had HbA1c levels of more than 8%. Of the cohort, 47.5% were obese and 35.0% 
were overweight. Obesity was significantly higher in Bahraini patients and females (P < 0.001). 
Lower obesity rates were observed among patients who exercised regularly (P < 0.001) and 
patients who followed diet control measures (P = 0.039). In addition, we found higher obesity 
rates were found in patients with uncontrolled diabetes (P = 0.004), hypertension (P = 0.032), and 
hyperlipidemia (P = 0.048).
CONCLUSION: Obesity is prevalent among type-2 diabetic patients and is associated with poor 
glycemic outcomes. Thus, more efforts should be taken by physicians to address obesity in diabetic 
patients as it negatively impacts their glycemic control.
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Introduction

Obesity is a complex health problem 
characterized by abnormal and 

Address for 
correspondence: 

 Dr. Mahmood A. 
Alawainati, 

House 2213, Road 844, 
Block 708, P.O. Box 12, 

Zip Code: 323, Manama, 
Bahrain.  

E-mail: mja91@live.com

Received: 09-01-2023
Revised: 10-03-2023

Accepted: 20-03-2023
Published: 12-04-2023

Department of Family 
Medicine, Primary 

Healthcare Centers, 
Manama, Bahrain

Original Article

Access this article online
Quick Response Code:

Website:
www.jfcmonline.com

DOI:
10.4103/jfcm.jfcm_9_23

How to cite this art icle:  Alawainat i  MA, 
Ayoob ZA, AlQari AA, Makhlooq F, Naser HS, 
Bukamal F. Prevalence and characteristics of obesity 
in patients with type-2 diabetes mellitus in primary care 
centers in Bahrain: A cross-sectional study. J Fam 
Community Med 2023;30:109-15.

This is an open access journal, and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work 
non‑commercially, as long as appropriate credit is given and the 
new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com



Alawainati, et al.: Obesity among patients with type-2 diabetes mellitus

110 Journal of Family and Community Medicine  - Volume 30, Issue 2, April-June 2023

excessive body weight.[1] Globally, the epidemic of 
obesity has been rising rapidly, and today, up to 
one‑third of the world’s population is overweight or 
obese.[2] Compared to the 1980s, the current prevalence 
of obesity is triple.[3] The prevalence of obesity in the Gulf 
Cooperation Council (GCC) countries is even higher than 
in the rest of the world. The statistics of the world atlas 
show that the prevalence of obesity in the GCC countries 
ranges between 27% and 37.9% in Oman and Kuwait, 
respectively. However, several national surveys have 
shown higher prevalence rates. For instance, the national 
survey in Bahrain found that as much as one‑third of the 
Bahraini population was overweight (33.2%) and around 
42.8% were obese, while around 40% and 20% of Saudi 
citizens were obese and overweight, respectively.[4‑7]

The association between obesity and other comorbidities 
such as diabetes mellitus, cardiovascular diseases, 
essential hypertension, and dyslipidemia has 
consistently been proven in the literature.[8] Compared 
to adults with normal weight, obese patients have 
a higher risk of diabetes (Odds ratio [OR] = 7.37), 
essential hypertension (OR = 6.38), arthritis (OR = 4.41), 
hyperlipidemia (OR = 1.88), and poor health (OR = 4.19). 
In addition, obesity has a negative impact on health 
expenditure and outcomes.[9]

In recent literature, the term “diabesity” has been used 
to stress the connection between diabetes mellitus and 
obesity. Obesity results in insulin resistance mainly as 
a result of the release of nonesterified fatty acids from 
adipose tissues, leptins, and inflammatory cytokines. In 
addition, it also causes pancreatic B‑cells dysfunction. 
Both, insulin resistance and dysfunction of pancreatic 
B‑cells are the main characteristics of type‑2 diabetes 
mellitus. Thus, the obesity pandemic has generated a 
parallel diabetes mellitus pandemic. Projection models 
estimate that by 2030, 9.5% of the British population and 
25% of the GCC population will have diabetes.[10,11]

Although different tools are used to diagnose obesity, 
body mass index (BMI) is the most common tool 
to diagnose and classify obesity in clinical settings. 
According to the World Health Organization, a BMI of 
30 and above defines the status of obesity.[12]

It has been noted in multiple studies that the prevalence 
of obesity and overweight has been increasing among 
patients with diabetes.[13] For instance, a large study 
conducted in the United Kingdom concluded that 86% 
of patients with type‑2 diabetes mellitus were either 
overweight or obese.[14] Comparable rates were reported 
in several countries including the United Arab Emirates 
and Saudi Arabia. A significant parallel association has 
been shown between BMI and diabetes.[15]

The interrelationship between obesity and glycemic 
control has been assessed thoroughly in the literature. 
Glycemic control is assessed by measuring glycated 
hemoglobin level (HbA1c).[16] Several studies have 
reported a significant inverse relationship between 
obesity and glycemic control; the percentage of 
patients with poor glycemic control increased as the 
BMI increased. In addition, a relationship between 
HbA1c and weight changes was found in studies, 
in which the management of obesity in diabetic 
patients was linked to better diabetic outcomes and 
glycemic control. For instance, a systematic review 
of 11 long‑term studies found that intentional weight 
reduction positively affected diabetic patients 
and lowered mortality by 25%.[17] The latter linear 
relationship is more evident in weight reduction 
strategies such as restrictive bariatric surgeries, in 
which remission of type‑2 diabetes mellitus occurs in 
approximately 75% of the cases.[18] Our study’s aim 
was to determine the prevalence and characteristics 
of obesity in adults with type‑2 diabetes mellitus in 
Bahrain. To the best of our knowledge, our study is 
the first to assess the prevalence and characteristics 
of obesity in adults with type‑2 diabetes mellitus in 
Bahrain, despite the high prevalence among Bahraini 
adults (42.8%).[5]

Materials and Methods

We conducted a cross‑sectional study at five different 
primary care centers in Bahrain. Bahrain’s primary 
healthcare system comprises five health regions and 28 
primary care centers. One health center was selected 
randomly from each region by a lottery method. 
Patients attending the diabetic clinics at the selected 
centers were invited. In Bahrain, all governmental 
primary healthcare centers have diabetic clinics run 
by professional teams consisting of family physicians 
and diabetes specialist nurses. Ethical approval was 
obtained from the Ethics Committee of Primary 
Healthcare in Bahrain vide Letter No. 7 dated 
28/03/2022, and informed written consent was taken 
from all participants in the study.

Subjects who were 18 years or older, diagnosed with 
type‑2 diabetes mellitus, and attended the diabetic clinics 
were eligible for enrollment. Pregnant patients, patients 
with intellectual disabilities, and those with language 
barriers were excluded from the study. Based on an 
initial estimate of a 50% prevalence of obesity in type‑2 
diabetic patients, a 5% precision, and a 95% confidence 
level, a sample size of 378 was calculated.

Data was collected using a structured questionnaire 
comprising of four sections. Section A assessed the 
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We obtained the medical treatments of diabetes for all 
patients. These treatments included oral agents such as 
metformin, sulfonylurea, and dipeptidyl peptidase‑4 
inhibitors and injectable medications such as insulin. 
We also included other medications such as statins, 
beta‑blockers, and psychiatric medications.

We carried out a pilot study on 10 patients to identify 
possible challenges in the data collection process. The 
sequence of the data collection tool was modified 
according to the responses received.

Means with standard deviation were calculated for 
continuous data, while frequencies with percentages 
were computed for categorical data. Tests of normality 
were done. t‑test and Mann–Whitney were performed 
to determine statistical significance between two 
continuous variables while exact Fisher and Chi‑square 
tests were used for categorical variables. P < 0.05 was 
considered statistically significant. All data were 
analyzed by Statistical Package for the Social Sciences 
program for Windows (V.25.0; IBM Corp, Armonk, 
New York, USA).

Results

This study included 732 participants with a mean 
age of 58.4 ± 11.3 years. Approximately 75% of the 
participants (n = 545) were Bahraini and 50.7% (n = 371) 
were males. Essential hypertension was the most prevalent 
comorbidity (n = 465, 63.5%), followed by hyperlipemia 
and heart disease (51.9% and 13.3%, respectively). Of the 
cohort, 61 (8.3%) patients were smokers and 26 (3.6%) 
drank alcohol. The sociodemographic and clinical 
characteristics of the participants are summarized in 
Table 1.

Around half of the participants exercised regularly 
(n = 356, 48.8%), but only 15% took diet control 
measures (n = 107, 14.6%). Regarding diabetes treatments, 
91.8% of our patients were on metformin and 51.8% were 
on sulfonylurea. Insulin formulations were used by 41% 
of the cohort (n = 302). While 40% of the participants had 
HbA1c results of ≤7% (n = 294), most of our patients 
had HbA1c levels >7%, 20.9% had A1C levels between 
7% and 8%, and 38.9% had HbA1c levels of at least 
8%. The average systolic and diastolic blood pressure 
readings were 129.9 ± 17.6 mmHg and 76.0 ± 11.1 mmHg, 
respectively [Table 2].

Almost 50% of the cohort were obese (47.5%, n = 348), 
while <20% had normal and low BMI (129, 17.6%). 
Overweight patients constituted one‑third of the 
sample (n = 256, 35.0%). Further classification of obesity 
showed that 8% of the patients (n = 58) had class 3 obesity, 

characteristics of the participants such as age, sex, 
nationality, education, marital status, comorbidities, 
medications, and duration of diabetes. Section B assessed 
the physical measurements of the patients such as weight 
in kilograms (Kg), height in centimeters (cm), and blood 
pressure; Section C dealt with the most recent laboratory 
results including HbA1c, fasting plasma glucose, and 
lipid profile, while Section D evaluated lifestyle measures 
such as smoking, alcohol consumption, exercises, and 
diet patterns.

BMI formula, weight divided by height squared, was 
used to calculate and categorize obesity. Specifically, BMI 
of 18.5–24.9 kg/m2 indicated a normal reference, a BMI of 
25–29.9 kg/m2 indicated an overweight status, and a BMI 
of ≥30 kg/m2 indicated obesity, which was subdivided 
into three levels according to the BMI level. BMI of 
30–34.9, BMI 35–39.9, and BMI ≥40.0 kg/m2 indicated 
class 1, class 2, and class 3 obesity levels, respectively. 
Patients’ weights and heights were measured using 
similar standardized and validated machines by diabetes 
specialist nurses.

Neurological complications were assessed by the 
presence of neuropathic symptoms and monofilament 
test, retinopathy was determined by retinal screening 
findings, and renal complications were determined by 
laboratory tests. Regular exercises were defined as the 
performance of weekly moderate‑intensity exercises 
for 150 min or high‑intensity exercises for 75 min.[19] 
The patients were asked four questions to assess their 
exercises as follows; do you exercise regularly? If yes, 
how often do you do exercises per week (daily to once 
weekly)? for how long do you exercise (in minutes) 
per week? and what type of exercises do you do, e.g., 
walking, running, swimming, football, bicycling, and 
or others? For dietary control, we asked the patients 
two questions; do you follow a healthy diet regimen? 
If yes, do you follow your healthy diet plan well? 
Diet control was defined as the adoption of a healthy 
diet regimen according to the patient. These two 
questions are used to assess general dietary practices by 
patients in the Summary of Diabetes Self‑Care Activity 
Questionnaire.

Diabetes was diagnosed according to the American 
Diabetes Association diagnostic criteria. Duration of 
diabetes was calculated as the period, in years, between 
the diagnosis of diabetes and the data collection 
period. We assessed glycemic control according to 
HbA1c results. HbA1c <7 mmol/L was indicative of 
good control of diabetes, HbA1c >8 mmol/L indicated 
poor glycemic results, and HbA1c readings between 7 
and 8 mmol/L were indicative of partially controlled 
diabetes.[16]
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Table 1: Sociodemographic and clinical 
characteristics of patients with type-2 diabetes 
attending PHCCs in Bahrian, 2022
Characteristics N (%)
Nationality

Bahraini 545 (74.5)
Non-Bahraini 187 (25.5)

Sex
Male 371 (50.7)
Female 361 (49.3)

Age (years), mean±SD 58.4±11.3
Duration of diabetes mellitus (years), 
mean±SD

12.7±7.8

Education
No primary education/others 74 (10.1)
Primary 80 (10.9)
Intermediate 94 (12.8)
Secondary 286 (39.1)
University/college 198 (27.0)

Marital status
Single 48 (6.6)
Married 603 (82.4)
Widowed 60 (8.2)
Divorced 21 (2.9)

Comorbidities
Hypertension 465 (63.5)
Hyperlipidemia 380 (51.9)
Heart diseases 97 (13.3)
Cerebrovascular accidents 19 (2.6)
Chronic kidney disease 12 (1.6)

Smoking 61 (8.3)
Alcohol drinking 26 (3.6)
SD=Standard deviation

In addition, obesity was associated with a significantly 
higher prevalence of hypertension, dyslipidemia, and 
poor glycemic control in participants.

The high prevalence of  obesity (47.5%) and 
overweight (35.0%) of type‑2 diabetic patients in this 
present study is comparable to what has been reported 
in the literature. Three studies conducted in Saudia 
Arabia showed that the frequency rates of obesity and 
overweight in the cohorts of diabetic patients ranged 
between 77% and 86%.[20‑22] Furthermore, a study of 
1275 type‑2 diabetic patients in Uganda revealed the 
prevalence of overweight and obesity as 36% and 27%, 
respectively. [13] A Tanzanian study which aimed to 
determine the prevalence of overweight and obesity 
in patients with type 2 diabetes revealed that the 
majority of patients (85.0%) were overweight (44.9%) 
or obese (40.1%).[23]

The significantly higher prevalence of obesity in 
females with diabetes is consistent with the findings 
of several surveys. A survey in Bahrain, for instance, 
revealed that females had a higher prevalence of 
obesity than males (47.2% vs. 39.2%).[5] Similarly, a 
national survey in the Emirates found that females 
were more likely to be obese than males (30.6% and 
25.1%, respectively).[24] Several studies have also 
found higher rates of obesity in females. In Kuwait, 
a study showed that obesity in females was higher 
than in males (44.0% compared to 36.5%).[25] The 
higher rates of obesity in females with diabetes and 
Bahraini citizens can also be attributed to lifestyle, 
food options, physical inactivity, cultural beliefs, and 
attitudes toward obesity and overweight.

A significant association between poor glycemic control 
and obesity has also been reported in the literature. 
Compared to normal weight, higher obesity classes were 
associated with poor glycemic control. This relationship 
is supported by several international data.[26] For 

Figure 1: Body weight distribution for patients with type-2 diabetes

12% (n = 91) had class 2 obesity, and 27% (n = 198) had 
class 1 obesity [Table 3 and Figure 1].

As shown in Table 4, Bahraini patients and females 
had higher obesity rates (P < 0.001), but the prevalence 
of obesity was lower in patients who exercised 
regularly (P < 0.001) and patients who followed diet 
control measures (P = 0.039). Furthermore, the rates 
of obesity were higher in patients with uncontrolled 
diabetes (P = 0.004), hypertension (P = 0.032), and 
hyperlipidemia (P = 0.048).

Analysis of glycemic control of the different BMI classes 
was conducted and is presented in Table 5. In general, 
patients in the higher obesity classes had lower glycemic 
control (P = 0.040).

Discussion

Our results showed that the prevalence rates of obesity 
and overweight (82.4%) of type‑2 diabetic patients were 
significantly higher in females, Bahraini, and patients 
who did not follow specific diet and exercise programs. 
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recommend weight loss for all overweight and obese 
patients as a part of disease management.[28‑30] According 
to American Heart Association guidelines, weight 
reduction is recommended to reduce blood pressure, 
control hyperlipidemia, and decrease the risk of 
atherosclerotic cardiovascular diseases in overweight 
and obese individuals.[28‑30]

Our findings showed that rates of obesity were lower in 
patients who exercised regularly (P < 0.001) and those 
who followed diet control measures (P < 0.010). The 
importance of weight control, regular exercise, and diet 
control should be emphasized at every clinical encounter 
with diabetic patients. Diabetes care providers should 
advise their patients that higher BMI levels are linked 
to a higher risk of cardiovascular diseases and mortality. 
In addition, the link between weight control and 
improvements in glycemic control should be utilized to 
facilitate behavior change. In general, weight reduction 
is a key therapeutic goal in the management of type‑2 
diabetes mellitus.[31]

It should be noted that the approach to treating 
diabetes in the past decade has changed dramatically. 
Weight status has been addressed and weight‑lowering 
medications have been incorporated in the first‑line 
management of cases. Thus, there is a careful selection 
of patients before the selection of certain drug classes.[32] 
In addition, obesity is a complex problem that occurs as 
a result of many obesogenic factors including but not 
limited to medications. This could partially explain the 
lack of association between the use of sulfonylurea and 
obesity in our study.

This study has several strengths. It is the first nationally 
representative study of the Bahraini population to assess 
the prevalence rates of obesity in patients diagnosed with 
type‑2 diabetes. The prevalence of obesity in patients 
with different comorbidities and outcomes of diabetes 
was assessed. Several determinants including lifestyle 
and diet were examined. However, the study has some 
limitations as well. An overview of different drug types 
and their observed trends in weight were not evaluated in 
our study. In addition, only patients visiting primary care 
were included. Although we believe that all patients with 
diabetes have regular follow‑ups with their primary care 
doctors, some patients do not. Further studies are needed 
to determine the impact of weight loss on glycemic control, 
blood pressure, and hyperlipidemia. Studies to evaluate 
the prevalence and impact of obesity on glycemic control 
in patients with type‑1 diabetes are also needed.

Conclusion

The prevalence rates of obesity and overweight are high 
in diabetic patients, particularly in patients who do not 

Table 2: Management measures and outcomes for 
patients with type-2 diabetes attending PHCCs in 
Bahrain, 2022
Management measures and outcomes N (%)
Lifestyle modifications

Diet control 107 (14.6)
Regular exercise 356 (48.8)

Medications
Oral agents 700 (95.6)
Metformin 672 (91.8)
Sulfonylurea 379 (51.8)
Insulin 302 (41.3)
Statins 623 (85.1)
Beta-blockers 145 (19.8)

Diabetes mellitus-related outcomes
Systolic blood pressure (mmHg), mean±SD 129.9±17.6
Diastolic blood pressure (mmHg), mean±SD 76.0±11.1
HbA1c, mean±SD 7.9±4.2
HbA1c 

≤7% 294 (40.2)
7.1%–7.9% 153 (20.9)
≥8% 285 (38.9)

Fasting plasma glucose (mmoL/L), mean±SD 8.0±3.3
Total cholesterol (mmoL/L), mean±SD 4.2±4.4
Low-density lipoprotein (mmoL/L), mean±SD 2.3±3.1

SD=Standard deviation, HbA1c=Glycated hemoglobin

Table 3: Obesity status and classification  for patients 
with type-2 diabetes attending PHCCs in Bahrain, 
2022
Obesity status N (%)
Obesity status

No obesity (BMI <30 kg/m2) 384 (52.5)
Obesity (BMI ≥30 kg/m2) 348 (47.5)

Obesity classification
Underweight (<18.5 kg/m2) 4 (0.5)
Normal (18.5–24.9 kg/m2) 125 (17.1)
Overweight (25–29.9 kg/m2) 256 (35.0)
Class 1 obesity (30–34.9 kg/m2) 198 (27.0)
Class 2 obesity (35–39.9 kg/m2) 91 (12.4)
Class 3 obesity (≥40 kg/m2) 58 (7.9)

BMI=Body mass index

example, Boye et al., revealed in a large study that higher 
BMI classes were significantly associated with higher 
levels of HbA1c.[27] Our research results were similar and 
support this hypothesis and revealed poorer glycemic 
control in obese patients. However, these findings were 
inconsistent in the literature.

In parallel to increasing the risk of diabetes, the 
risk of developing hypertension and cardiovascular 
diseases is higher in obese patients. Here, we found 
higher obesity rates in diabetic patients who were 
hypertensive and hyperlipidemic (P = 0.032 and 
P = 0.048, respectively). Linked to this association, 
guidelines for hypertension and hyperlipidemia 
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Table 5: Glycemic control by body weight for patients with type-2 diabetes attending PHCCs in Bahrain, 2022
Glycemic control Underweight

N (%)
Normal
N (%)

Overweight
N (%)

Class 1 obesity
N (%)

Class 2 obesity
N (%)

Class 3 obesity
N (%)

P-value

Controlled 2 (50.0) 54 (43.2) 121 (47.3) 74 (37.4) 22 (24.2) 21 (36.2) 0.040
Partially controlled 1 (25.0) 22 (17.6) 52 (20.3) 45 (22.7) 21 (23.1) 12 (20.7)
Uncontrolled 1 (25.0) 49 (39.2) 83 (32.4) 79 (39.9) 48 (52.7) 25 (43.1)

Table 4: Association between obesity and demographic characteristics, comorbidities, and treatment outcomes 
among patients with type-2 diabetes attending PHCCs in Bahrain, 2022
Characteristics Obese (n=348) 

N (%)
Nonobese (n=384) 

N (%)
P-value

Baseline characteristics of participants
Age (years), median, mean±SD 59.0, 58.0±11.8 60.0, 58.8±10.8 0.342
Duration of diabetes (years), median, mean±SD 10.0, 12.4±8.2 11.0, 13.0±7.5 0.315*

Nationality
Bahraini 299 (54.9) 246 (45.1) <0.001
Non-Bahraini 49 (26.2) 138 (73.8)

Sex
Male 119 (32.1) 252 (67.9) <0.001
Female 229 (63.4) 132 (36.6)

Marital status
Married 276 (45.8) 327 (54.2) 0.223
Unmarried 72 (55.8) 57 (44.2)

Regular exercise
Yes 136 (38.2) 220 (61.8) <0.001
No 211 (56.4) 163 (43.6)

Diet control
Yes 41 (38.3) 66 (61.7) 0.039
No 307 (49.1) 318 (50.9)

Insulin use
Yes 155 (51.3) 147 (48.7) 0.086
No 193 (44.9) 237 (55.1)

Sulfonylurea use
Yes 183 (48.3) 196 (51.7) 0.676
No 165 (46.7) 188 (53.3)

Comorbidities and diabetes mellitus complications
Hypertension 235 (50.5) 230 (49.5) 0.032
Hyperlipidemia 194 (51.1) 186 (48.9) 0.048
Ischemic heart disease 54 (55.7) 43 (44.3) 0.085
Cerebrovascular accidents 9 (47.4) 10 (52.6) 0.988
Diabetic retinopathy 43 (46.2) 50 (53.8) 0.787
Diabetic nephropathy 38 (45.2) 46 (54.8) 0.653

Treatment outcomes
Systolic blood pressure in mmHg, (median) mean±SD 129.0, 130.6±17.9 128, 129.4±17.4 0.368
Diastolic blood pressure in mmHg, (median) mean±SD 76, 75.4±10.4 77, 76.7±11.6 0.110
HbA1c

≤7% 118 (40.1) 176 (59.9) 0.004
7.1%–7.9% 78 (51.0) 75 (49.0)
≥8% 152 (53.3) 133 (46.7)

Total cholesterol (mmol/L), median, mean±SD 4.0, 4.4±5.6 3.8, 4.0±2.8 0.202
Low-density lipoprotein (mmol/L), median, mean±SD 2.0, 2.3±2.4 2.4, 2.4±3.6 0.618

*Mann–Whitney test. HbA1c=Glycated hemoglobulin, SD=Standard deviation

follow a dietary regimen, Bahraini patients, and inactive 
participants. More efforts should be taken by physicians 
to address obesity in diabetic patients as it negatively 
impacts their glycemic control; patients with obesity had 

higher glycemic measures. Physicians should encourage 
all patients with type‑2 diabetes to control their weight 
and monitor it regularly. Weight reduction interventions 
are also recommended for diabetic patients.
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