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ABSTRACT
Objective  The burden of comorbid cardiovascular disease 
(CVD) and its preventable factors in type 2 diabetes is 
not well acknowledged in Ethiopia. Therefore, this study 
aimed to identify the magnitude of comorbidity of CVD and 
predictors among individuals with type 2 diabetes.
Design  A multicentre hospital-based cross-sectional 
study.
Setting  Bahir Dar city Administration Public Hospitals, 
Ethiopia.
Methods  Data on comorbid CVDs among individuals 
with type 2 diabetes were collected through patient chart 
reviews. To identify predictors of CVDs in type 2 diabetes, 
information on lifestyle and psychosocial characteristics, 
medication and dietary adherence, and disease 
management status was collected using standardised 
questionnaires. Statistical analyses were performed using 
SPSS V.26. The level of statistical significance was set at 
p<0.05, with ORs and 95% CIs.
Results  The participants’ mean age (±SD) was 
51.5±10.9 years. The overall prevalence of comorbid CVDs 
among type 2 diabetes was 27.9% (95% CI 23.6% to 
32.3%). Factors that statistically predicted the occurrence 
of comorbid CVDs in type 2 diabetes were: age >60 
years (adjusted ORs (AORs)=2.6, 95% CI 1.1 to 6.6), non-
adherence to diabetes-friendly diet (AOR=4.0, 95% CI 1.9 
to 8.2), low medication adherence (AOR=2.8, 95% CI 1.5 
to 5.3), being overweight (AOR=5.3, 95% CI 2.9 to 9.8), 
and diabetes duration >10 years (AOR=3.7, 95% CI 1.7 to 
8.1).
Conclusion  Comorbid cardiovascular disease is a 
significant issue among type 2 diabetic patients. Its 
prevalence is higher in patients over 60 years of age, 
with modifiable factors identified as key contributors. 
Appropriate interventions are recommended, including 
educating type 2 diabetic patients on dietary regimens, 
medication adherence, weight management, and the 
benefits of timely healthcare for effective disease 
management.

INTRODUCTION
Type 2 diabetes mellitus (T2DM) and cardio-
vascular diseases (CVDs) are distinct yet 

interconnected chronic conditions, sharing 
common risk factors. Their combined 
impact creates a synergistic effect, substan-
tially increasing the likelihood of illness and 
death. Comorbid CVD among individuals 
with type 2 diabetes further strains health-
care systems, from preventive measures 
to complex, long-term care management, 
especially in resource-limited nations like 
Ethiopia.1 2 Studies demonstrate that people 
with type 2 diabetes often have other cardio-
vascular conditions, such as ischaemic heart 
disease, hypertensive heart disease, stroke, 
heart failure and peripheral artery disease. 
These co-occurring conditions are a substan-
tial cause of death worldwide and greatly 
reduce quality of life.3 4

A systematic literature review of scien-
tific evidence concluded that globally CVD 
affects approximately 32.2% of all persons 
with T2DM. CVD is a major cause of mortality 
among people with T2DM, accounting 
for approximately half of all deaths. 

STRENGTHS AND LIMITATIONS OF THE STUDY
	⇒ The study provides primary data for local policy-
makers and relevant stakeholders.

	⇒ The authors used standard and validated instru-
ments to identify predictors of cardiovascular dis-
eases (CVDs) in patients with type 2 diabetes.

	⇒ Key clinical variables, including haemoglobin A1c 
levels and renal function tests, were not included in 
this study.

	⇒ The study’s findings were limited to individuals with 
type 2 diabetes mellitus; consequently, the conclu-
sions may not extend to those with type 1 diabetes 
mellitus.

	⇒ The cross-sectional nature of the study limits the 
ability to establish a causal relationship between the 
predictors and CVDs.
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Coronary artery disease and stroke were the major 
contributors,5 6 which increase the direct costs due to 
hospitalisation7 8 and substantially affect individuals, their 
families and society at large.9 In sub-Saharan Africa, CVD 
combined with T2DM was the second leading cause of 
non-communicable disease burden, accounting for more 
than a million disability-adjusted life years.10 A recent 
systematic review and meta-analysis conducted on 2953 
patients with T2DM in Ethiopia revealed that the preva-
lence of CVD was 37.26%.11 The high prevalence of CVD 
in Ethiopia was reported in the Harari region (42.51%)12 
and Dilla city (25%).13

Evidence has demonstrated that CVD is a common 
comorbidity in T2DM because it shares similar and 
complex modifiable and non-modifiable predictors.14–16 
The two chronic conditions, CVD and T2DM, also have 
a bidirectional relationship, meaning that each condi-
tion can influence the development and progression 
of the other.17 Evidence has demonstrated that T2DM 
contributes to CVD through mechanisms such as insulin 
resistance, dyslipidaemia, inflammation and endothelial 
dysfunction, which increase the risk of atherosclerosis 
and cardiovascular events. Conversely, CVD can exac-
erbate the progression of diabetes by impairing insulin 
sensitivity and promoting hyperglycaemia due to reduced 
blood flow to vital organs, including the pancreas. This 
bidirectional link worsens health outcomes, making 
managing both conditions critical.18 19 T2DM confers a 
twofold increase in risk for a wide range of CVDs.20 Prior 
studies have shown that unhealthy lifestyle factors, such 
as smoking, alcohol consumption, obesity (high body 
mass index (BMI)), unhealthy diet, physical inactivity, 
little health literacy and dyslipidaemia, are detrimentally 
related to an increased risk of T2DM, CVD and prema-
ture death.10 12 13 19 21 22

Previous studies have focused on the incidence and 
prevalence of CVD comorbidity in T2DM but have over-
looked significant potential modifiable predictors.12 13 
Additionally, there is limited evidence on the comorbidity 
of CVDs in T2DM in Ethiopia, particularly in the study 
area, where sociodemographic health determinants may 
differ from those in other nations. Therefore, this study 
aimed to identify the magnitude of comorbidity with CVD 
and predictors among individuals with type 2 diabetes.

METHODS
Study setting and population
A cross-sectional study was carried out from 16 March 
to 15 April 2023, across three public hospitals in Bahir 
Dar city, Ethiopia: Felege Hiwot Comprehensive Special-
ized Hospital, Tibeb Ghion Referral Hospital, and 
Addis Alem Primary Hospital. These hospitals provide 
regular follow-up services for those who are diagnosed 
with chronic non-communicable conditions. Diabetes 
follow-up services are delivered by both nursing staff and 
doctors. Approximately 905 patients with type 2 diabetes 

attend monthly follow-up appointments across all health-
care facilities.

Our reference population includes all patients with 
T2DM who received follow-up care at any of the previ-
ously mentioned hospitals. Our study population 
included all adult patients with T2DM aged 18 years and 
above who had regular follow-ups and visited the outpa-
tient clinics during the data collection period. Individuals 
with T2DM who were critically ill, those who could not 
complete the study questionnaire in one setting, or the 
data collectors who perceived them as too sick to partici-
pate were excluded. In addition, newly diagnosed patients 
with T2DM (≤6 months) were excluded from this study. 
Because of newly diagnosed T2DM patients are usually 
in the early stages of treatment, which may not involve 
lifestyle modifications or pharmacotherapy adherence of 
them. The variability in responses to initial treatment can 
introduce confounding factors, making it difficult to eval-
uate the true relationship between T2DM and CVD.

Sample size determination and sampling procedure
The sample size was determined using Epi Info V.7.2, 
which used double population proportions with 95% CI 
and 80% power statistical assumptions. The outcome 
and predictor variables were considered to maximise 
the sample size from the previous study.12 13 Taking the 
OR and predictors of CVD in individuals with T2DM, 
the maximum sample size was determined to be 429, 
after accounting for a 10% non-response rate. The total 
sample size was allocated proportionally based on the 
number of patients from each hospital to select the study 
participants. The sampling frame was compiled from 
participant lists provided by each hospital’s outpatient 
follow-up department. These patient records were system-
atically arranged according to their scheduled follow-up 
visit sequence. Respondents were then selected using 
a systematic sampling technique. The study employed 
systematic sampling with an interval of 2, calculated from 
the ratio of expected monthly participants (905) to the 
required sample size (429). Researchers systematically 
selected participants by interviewing every second patient 
arriving for follow-up care, continuing this pattern until 
reaching the predetermined sample size.

Data collection process and measurements
The questionnaire contains respondents’ sociodemo-
graphic, lifestyle, psychosocial and clinical characteristics. 
The authors developed a participant chart review check-
list by analysing a preliminary sample of medical records 
and drawing from prior studies.12 13 23 Data were collected 
using a face-to-face interview questionnaire to acquire 
demographic information (online supplemental table 
1) and lifestyle and psychosocial characteristics (online 
supplemental table 2).

Smoking status and alcohol consumption behaviours 
were evaluated using the ‘WHO STEPS’ questionnaire 
(online supplemental table 2). This tool provided an 
opportunity to assess both past and current smoking and 
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drinking habits, including the duration and quantity of 
tobacco and alcohol use. The current use of cigarettes 
and alcohol was defined as if the participants reported 
smoking and drinking any tobacco and alcohol product 
in the last 30 days. A past smoker and drinker was consid-
ered to have smoked any tobacco and drunk any alcohol 
product in the previous 12 months.24 25 The authors used 
the Short-Form International Physical Activity Ques-
tionnaire (IPAQ) to assess participants’ physical activity 
(online supplemental table 2). The IPAQ is reliable and 
valid, with a standard Cronbach’s α coefficient of 0.80. 
Individuals with T2DM are to be considered physically 

active when the participants report one of the following: 
engage in vigorous physical activity for at least 3 days a 
week and accumulate a minimum of 1500 metabolic 
equivalent of task (MET) minutes per week or accumu-
late at least 3000 MET minutes per week through any 
combination of walking, moderate-intensity or vigorous-
intensity activities over seven or more days or engage in 
moderate-intensity activity and/or walking for at least 
30 min per day on five or more days a week.25 26

Depression among study participants was assessed 
through interviews using the nine-item Patient Health 
Questionnaire (PHQ-9), a tool known for its strong reli-
ability and validity, with a standard Cronbach’s α coeffi-
cient of 0.89. PHQ-9 is a criteria-based diagnostic tool 
for depressive disorders, and it is also a reliable and 
valid measure of depression severity. PHQ-9 Scores of 
0–4 (minimal), 5–9 (mild), 10–14 (moderate), 15–19 
(moderately severe) and 20–27 (severe) depression, 
respectively25 27 28 (online supplemental table 3). Medica-
tion adherence was assessed using the Morisky Medica-
tion Adherence Scale-8 (MMAS-8), which demonstrated 
acceptable internal consistency with a Cronbach’s α coef-
ficient of 0.67. Based on the MMAS-8 Score, participants 
were considered to have good adherence if they scored 8, 
medium adherence if they scored 6–8 and low adherence 
if they scored <6 (online supplemental table 4).29

The researcher used the Perceived Dietary Adherence 
Questionnaire (PDAQ) to determine recommended 
dietary adherence. Based on the PDAQ Scale, patients 
were classified as adherent if they scored ≥4 and non-
adherent if they scored <4 (online supplemental table 
3).25 30 The Oslo Social Support Questionnaire 3 (OSS-3) 
evaluated the level of social support, which demonstrates 
satisfying psychometric properties; Cronbach’s α coeffi-
cient was 0.68. According to OSS-3, a patient with a score 
of 3–8 was considered as having ‘poor social support’, 
9–11 as ‘moderate social support’ and 12–14 as ‘strong 
social support’ (online supplemental table 2).28 31

Furthermore, BMI was evaluated using WHO guide-
lines. Weight was measured using a calibrated weighing 
scale, with the individual standing barefoot and wearing 
minimal clothing to ensure precision. The reading was 
recorded in kilograms to the nearest decimal place. 
Height, on the other hand, was measured using a stadi-
ometer. The participants stood barefoot on a flat surface 
with their backs straight, heels together, and their heads 
positioned in the Frankfort horizontal plane (a line from 
the lower margin of the eye socket to the ear canal). 
Height was recorded in metres to the nearest decimal 
place. BMI was calculated by dividing the weight in kilo-
grams by the square of the participant’s height in metres. 
Once BMI is calculated, the result is interpreted using 
standardised categories defined by the WHO. A BMI 
below 18.5 indicates underweight, a BMI between 18.5 
and 24.9 is classified as normal weight, a BMI of 25 to 29.9 
suggests overweight, and a BMI of 30 or higher signifies 
obesity.25 32

Table 1  Sociodemographic characteristics of patients with 
type 2 diabetes in Bahir Dar city public hospitals, Ethiopia, 
2023 (n=416)

Variables Categories N (%)

Age in years 18–40 66 (15.9)

60 225 (54.1)

61–80 125 (30.0)

Sex Male 220 (52.9)

Female 196 (47.1)

Residence Urban 357 (61.8)

Rural 159 (38.2)

Marital Status Married 180 (43.2)

Widowed 100 (24.0)

Divorced 78 (18.8)

Single 58 (13.9)

Religion Orthodox 210 (50.5)

Muslim 114 (27.4)

Protestant 92 (22.1)

Education status Unable to read and write 87 (20.9)

Read and write only 71 (17.1)

Primary school 40 (9.6)

Secondary school 52 (12.5)

College and above 166 (39.9)

Occupation Government employee 103 (24.8)

Retired 37 (8.9)

Housewife 79 (19.0)

Merchant 63 (51.1)

Farmer 75 (18.0)

Private employee 59 (14.8)

Average monthly 
income

Above 2500 birr 187 (45)

1000–2500 birr 151 (36.3)

Less than 1000 birr 78 (18.8)

Healthcare cost 
coverage

Self
Employee organisation

203 (48.8)
25 (6.0)

Health insurance 181 (43.5)

Non-governmental 
organisation

7 (1.7)
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Moreover, glycaemic status was categorised as controlled 
if the average (3-month average) fasting blood glucose 
(FBG) was 80–130 mg/dL (4.4–7.2 mmol/L) and uncon-
trolled if the 3-month average FBG was >130 mg/dL 
(>7.2 mmol/L) (online supplemental table 4).12 25

Finally, clinical-related data, such as CVDs, type of 
treatment modality, family history of CVD, diabetes-
related complications, dyslipidaemia, fasting plasma 
glucose level, diabetes-related complications and dura-
tion of diabetes, were collected from the patient’s records 
using pretested checklists. Comorbid CVD in T2DM was 
considered in this study when the participants had at 
least one of the following cardiovascular disorders: isch-
emic heart disease, hypertensive heart disease, coronary 
artery disease, heart failure, or stroke in the participants’ 
medical records (online supplemental table 4).4 12 13

Since the questionnaire was prepared in English, 
it was translated into Amharic to facilitate ease of use 
during interviews with study participants in their native 
language. To ensure consistency, independent language 
experts back-translated the translated Amharic version 
into English. To assure data quality, 2 weeks before the 
data collection, the questionnaire was pretested on 21 
participants in Injibara General Hospital, Awi Zone, Ethi-
opia, among patients with diabetes who were not included 
in the main study area. The data were collected by four 
qualified BSc nurses and two MSc nurse supervisors. 
Furthermore, the principal investigator and supervisors 
verified and assessed the collected data daily to ensure 
their completeness.

Data analysis
The data were checked manually for completeness and 
consistency and entered into EpiData V.4.6, then exported 
and analysed using SPSS V.26 for Windows. Descriptive 
statistics were used to display the variables as N (%) and 
mean±SD. A logistic regression model was applied to 
assess whether associations exist between the outcome 
and predictor variables. Variables showing a value of 
p<0.2 in the binary logistic regression were retained for 
further analysis in the multivariable logistic regression 
model. In the multivariable logistic regression, statisti-
cally significant associations (p<0.05) were identified 
using the adjusted OR (AOR) and its 95% CI. The final 
model was constructed using the backward likelihood 
ratio approach for variable selection.33 The model fit was 
assessed using the Hosmer-Lemeshow goodness-of-fit test.

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

RESULTS
Sociodemographic characteristics of the study participants
For this study, 429 people with diabetes were contacted, 
and 416 completed the interviews, resulting in a 97% 

response rate. Of these respondents, 52.9% were men. 
The average age of the participants was 51.53 years 
(±10.92 SD) (table 1).

Lifestyle and psychosocial characteristics of the study 
participants
Among the study participants, 35.8% reported receiving 
strong social support from their family, friends and 
neighbours. Nearly half (50.7%) of the participants were 
physically inactive, while the majority (96.9%) were non-
smokers (table 2).

Clinical characteristics of the study participants
Oral hypoglycaemic medications were the most frequently 
used treatments (65.14%). Nearly 29.0% of patients had 
hypertension, and 14.4% experienced acute complica-
tions related to diabetes (table 3).

Common comorbid CVD among individuals with type 2 
diabetes
Our findings indicated that 27.9% (95% CI 23.6% to 
32.3%) of T2DM had at least one comorbid CVD. Among 
these, 8.9% had hypertensive heart disease and 6.3% had 
ischaemic heart disease (figure 1).

Table 2  Lifestyle and psychosocial characteristics of 
patients with type 2 diabetes mellitus in Bahir Dar city public 
hospitals, Ethiopia, 2023

Variables Categories N (%)

Social support Poor 151 (36.30

Moderate 116 (27.9)

Strong 149 (35.8)

Physical activity Physically inactive 211 (50.7)

Physically active 205 (49.3)

Smoking status Past smoker 8 (1.9)

Current smoker 5 (1.2)

Non-smoker 403 (96.9)

Alcohol drinking Past drinker 35 (8.4)

Current drinker 16 (3.8)

Non-drinker 365 (87.7)

Dietary adherence Non-adhered 59 (14.2)

Adhered 357 (85.8)

Medication adherence Low 129 (31.0)

Medium 105 (25.2)

Good 182 (43.8)

Depression Moderately severe 6 (1.4)

Moderate 38 (9.1)

Mild 152 (36.5)

Minimal 220 (52.9)
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Predictors of comorbid CVD among individuals with type 2 
diabetes
The bivariable analysis revealed that age, social support, 
diabetic complications, blood sugar management, dyslip-
idaemia, dietary and medication compliance, length 
of diabetes diagnosis, BMI, and hypertension were all 
significantly associated with comorbid CVD among indi-
viduals with T2DM with a value of p<0.2. After adjusting 
for potential confounding factors, respondents who 
were older than 60 years, had poor dietary compliance, 
lower medication adherence, were overweight, and had 
a diabetes duration of more than 10 years were found to 
be significantly associated with CVD among T2DM with a 
value of p<0.05 and 95% CI.

The odds of developing CVD among patients with 
T2DM older than 60 years were more than twice as high 
compared with those younger than 40 years (AOR=2.6, 
95% CI 1.1 to 6.6). Similarly, the odds of CVD were four 
times higher among patients with type 2 diabetes who did 
not adhere to dietary recommendations compared with 
their counterparts (AOR=4.0, 95% CI 1.9 to 8.2). In addi-
tion, patients with type 2 diabetes with lower medication 
adherence had more than twice the odds of developing 
CVD compared with those with good medication adher-
ence (AOR=2.8, 95% CI 1.5 to 5.3). Overweight patients 
were five times more likely to develop CVD compared 
with those with a healthy weight (AOR=5.3, 95% CI 2.9 
to 9.8). Furthermore, patients with type 2 diabetes with 
a diabetes duration of more than 10 years had over three 
times higher odds of developing CVD compared with 
those with a duration of less than 5 years (AOR=3.7, 
95% CI 1.7 to 8.1) (table 4).

DISCUSSION
This study evaluated the magnitude of comorbid CVD 
and its predictors among individuals with T2DM in 
public hospitals in Bahir Dar city. The findings revealed 
that 27.9% of respondents were diagnosed with comorbid 
CVD. Specifically, 8.9% had hypertensive heart disease, 
6.3% had ischaemic heart disease, 5.2% had heart failure, 
4.0% had coronary artery disease and 3.3% had a stroke.

The findings of this study were higher than those 
reported in studies conducted in Morocco,34 Iraq35 and 
Saudi Arabia36 (22.4%, 16.0%, 18%, respectively). This 
discrepancy may be attributed to differences in care 
settings, genetic predispositions and patient characteris-
tics among the countries. Additionally, variations in socio-
economic development, treatment protocols, follow-up 
mechanisms and control measures between the countries 
may explain this difference. It is well recognised that 
economic status influences the type of healthcare facility 
individuals choose, with those of lower socioeconomic 
status often using public healthcare facilities.37

The findings of this study were comparable to those 
reported in studies conducted in Dilla, Ethiopia (25%),13 
India (31.2%)38 and China (30.1%),23 likely due to the 
shared global burden of T2DM and its established link 

Table 3  Clinical characteristics of patients with type 2 
diabetes in Bahir Dar city public hospitals, Ethiopia, 2023

Variables Category N (%)

Type of treatment 
modality

Oral hypoglycaemic 
with insulin

145 (34.9)

Only oral 
hypoglycaemic

271 (65.1)

Duration of diabetes >10 years 129 (31.0)

5–10 years 172 (41.3)

<5 years 115 (27.6)

Family history of CVD No 337 (81.0)

Yes 79 (19.0)

DM-related 
complications

Yes 98 (23.6)

No 318 (76.4)

DM-related 
complications

Acute complications* 60 (14.4)

Retinopathy 16 (3.8)

Neuropathy 2 (0.5)

Diabetic foot ulcer 13 (3.1)

Nephropathy 13 (3.1)

Sexual dysfunction 6 (1.4)

Fasting blood glucose Controlled 91 (21.90

Uncontrolled 325 (78.1)

Have dyslipidaemia Yes 90 (21.6)

No 326 (78.4)

 � Have hypertension Yes 121 (29.0)

No 295 (71.0)

Body mass index 
(BMI)

Obese 27 (6.5)

Overweight 173 (41.6)

Healthy weight 216 (51.9)

*Hyperglycaemic hyperosmolar state/hyperosmolar 
hyperglycaemic non-ketotic syndrome.
CVD, cardiovascular disease; DM, diabetes mellitus.

Figure 1  Comorbid CVDs among adult patients with 
T2DM in Bahir Dar city public hospitals, Ethiopia, 2023. 
CVD, cardiovascular disease; T2DM, type 2 diabetes 
mellitus; HHD:Hypertensive Heart Disease; ICD, Ischemic 
HeartDisease; CAD, Coronary Heart Disease; HF, Heart 
failure.
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to CVD, as highlighted by the WHO in its report on 
non-communicable diseases.39 However, the prevalences 
reported in this study were lower than those observed in 
studies conducted in the Harari region, Iran and Brazil, 
which reported prevalence rates of 42.5%, 37.4% and 
43.9%, respectively.12 40 41 This discrepancy may partly 
be explained by the ongoing trend of urbanisation and 
the high prevalence of risky lifestyle behaviours in these 
regions, both of which contribute to a greater suscepti-
bility to developing CVD. Urbanisation often leads to 
significant lifestyle changes, such as reduced physical 

activity and increased consumption of processed and 
high-calorie foods. Additionally, urban areas are asso-
ciated with a higher prevalence of smoking, alcohol 
consumption and obesity, further compounding the risk. 
These factors, in combination, can elevate the incidence 
of cardiovascular comorbidities, particularly among 
individuals with T2DM, who are already predisposed to 
cardiovascular complications.42 43

In this study, advanced age is identified as a signifi-
cant sociodemographic predictor of comorbid CVD in 
individuals with T2DM. This finding aligns with studies 

Table 4  Bivariable and multivariable logistic regression analysis results of factors associated with CVD among patients with 
type 2 diabetes in Bahir Dar city public hospitals, Ethiopia, 2023

Variable

CVD

COR (95% CI), AOR (95% CI), P valueYes, No

Age in years

 � 61–80 65 60 6.8 (3.1 to 15.1) 2.6 (1.1 to 6.6) 0.037

 � 41–60 42 183 1.4 (0.7 to 3.2) 0.8 (9.4 to 2.1)

 � 18–40 9 57 1 1

Dietary adherence

 � Non-adherent 32 27 3.8 (2.2 to 6.8) 0 (1.9 to 8.2) 0.001*

 � Adherent 84 273 1 1

Medication adherence

 � Low 62 67 3.7 (2.3 to 6.2) 2.8 (1.5 to 5.3) 0.001*

 � Medium 18 87 0.8 (0.4 to 1.6) 0.7 (0.36 to 1.60)

 � Good 36 146 1 1

DM-related complication

 � Yes 41 57 2.3 (1.4 to 3.6)*

 � No 75 243 1

Fasting blood glucose

 � >130 mg/dL 31 60 1.4 (0.9 to 2.4)*

 � 80–130 mg/dL 85 240 1

Dyslipidaemia

 � Yes 41 49 2.71 (1.7 to 4.6)

 � No 75 251 1

Hypertension

 � Yes 50 71 2.4 (1.6 to 3.8)

 � No 66 229 1

BMI

 � Obese 6 21 1.8 (0.7 to 4.9) 2.0 (0.7 to 6.5)

 � Overweight 81 92 5.6 (3.5 to 9.3) 5.3 (2.9 to 9.8) 0.001*

 � Healthy weight 29 187 1 1

DM duration in a year

 � >10 68 61 7.4 (3.9 to 14.1) 3.7 (1.7 to 8.1) 0.001*

 � 5–10 33 139 1.5 (.8, 3.1) 1.2 (0.7, 2.7)

 � <5 15 100 1 1

Bold values are statistically significant variables.
*p<0.001
AOR, adjusted OR; BMI, body mass index; COR, crude OR; CVD, cardiovascular disease; DM, diabetes mellitus .
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conducted in the Harari region and China.12 23 The 
link between ageing and CVD can be explained by the 
complex changes the heart experiences with age, partic-
ularly in individuals with T2DM. These changes include 
shifts in cellular composition, such as increased oxida-
tive stress, inflammation, cell death (apoptosis), and the 
deterioration and degeneration of heart tissue.44 Further-
more, the prevalence of atherosclerosis and arterioscle-
rosis is notably higher in older individuals with T2DM, 
highlighting that the progression of diabetes increases 
the incidence of cardiac events.45 46

Our study revealed that individuals with T2DM who did 
not adhere to a diabetes-friendly diet were more likely to 
develop CVD compared with those who adhered. Evidence 
demonstrated that dietary habits influence a myriad of 
cardiometabolic risk factors, including blood pressure, 
glucose-insulin homoeostasis, lipoprotein concentrations 
and function, inflammation, endothelial health, cardiac 
function, metabolic expenditure, pathways of weight 
regulation, visceral adiposity, and the microbiome. Focus 
on single surrogate outcomes can be misleading. Based 
on these diverse effects, diabetes-friendly diet quality is 
more relevant than quantity, and the primary emphasis 
should be on cardiovascular and metabolic health.47 In 
addition, poor cellular uptake of blood glucose leads 
to persistently elevated postprandial glucose levels over 
prolonged periods, resulting in glucose-induced tissue 
toxicity and systemic inflammation, which primarily 
affects macrovascular structures, such as the coronary 
arteries, and contributes to the development of coronary 
artery disease.48

This study demonstrated that being overweight is a 
predictor of CVD in individuals with T2DM. Individuals 
with T2DM who are overweight have higher odds of 
developing CVDs compared with those within a normal 
weight range. This finding aligns with previous studies 
conducted in the Harari region of Ethiopia12 and Paki-
stan.49 The previous evidence showed that high BMI is 
a significant predictor of cardiovascular disorder and 
T2DM.50 Additionally, sharing powerful genetic and envi-
ronmental features in their pathogenesis, overweight 
amplifies the impact of genetic susceptibility and environ-
mental factors on comorbid CVDs in T2DM, and over-
weight is a notable risk factor for T2DM and CVDs.51–53

This study identifies the duration of diabetes as a 
predictor of comorbid CVD in individuals with T2DM. 
This finding aligns with studies conducted in Dilla, Ethi-
opia and Pakistan.13 49 A longer duration of the disease 
may directly contribute to the progression of atheroscle-
rotic lesions, thereby increasing the risk of recurrent 
cardiovascular events.54 Additionally, prolonged oxidative 
stress in patients with T2DM may increase their suscepti-
bility to CVDs. Poor glycaemic control further exacerbates 
the risk by accelerating atherosclerosis and contributing 
to direct glucotoxic effects.15

According to this finding, low medication adherence 
was a potential predictor of comorbid CVD in individ-
uals with T2DM. This finding was supported by a study 

conducted in Dilla, Ethiopia.13 This might be due to 
low medication adherence, which is more likely to lead 
to clinical complications and repeated hospitalisations. 
Low medication adherence leads to hyperglycaemia, 
and chronic hyperglycaemia has been shown to interfere 
with multiple metabolic pathways, resulting in vascular 
complications.55

CONCLUSION
In this study, comorbid CVD was found to be a significant 
problematic issue in individuals with T2DM. Modifiable 
clinical predictors such as overweight, medication and 
dietary adherence, and non-modifiable predictors such 
as diabetes duration and age were essential clinical and 
public health factors in comorbid CVD in individuals 
with T2DM. Diabetes-centred care is pivotal in promoting 
optimal medical outcomes and psychological well-being. 
Therefore, healthcare providers should be aware of a 
social network of family and friends (because family and 
friends support medication and dietary adherence), 
provide diabetes education to address diabetes-friendly 
diets, maintain healthy body weight, and promote self-
management skills. Research will include biological 
parameters like HbA1c (Hemoglobin A1C) and renal 
function tests for future studies. Using a prospective 
cohort study design is the best alternative to identify the 
incidence of cardiac events in T2DM.

Author affiliations
1Department of Clinical Nursing, Hosanna College of Health Science, Hosanna, 
Ethiopia
2Department of Adult Health Nursing, College of Medicine and Health Sciences, 
School of Health, Bahir Dar University, Bahirdar, Ethiopia
3Department of Adult Health Nursing, College of Medicine & Health Sciences, School 
of Health, Bahir Dar University, Ethiopia; Faculty of Nursing, University of Alberta, 
Alberta, Canada, Canada
4Department of Clinical Nursing, College of Medicine and Health Sciences, Debre 
Tabor University, Debre Tabor, Ethiopia
5Department of Midwifery, Hosanna Health Science College, Hossana, Ethiopia
6Department of Pediatrics and Child Health Nursing, College of Medicine and Health 
Science, Injibara University, Injibara, Ethiopia

Acknowledgements  The authors thank Bahir Dar University for providing ethical 
clearance for the study. The authors also thank the health professionals working 
in the chronic follow-up outpatient departments at Felege Hiwot Comprehensive 
Specialized Hospital, Addis Alem Primary Hospital, and Tibebe Ghion Referral 
Hospital. The authors also thank the study participants, data collectors and 
supervisors for their cooperation and dedication throughout the data collection 
process.

Collaborators  ZA, AY, TA, AT, BMB, HW and TWA.

Contributors  ZA, TW and AY contributed substantially to conceptualisation, 
methodology, data curation and analysis. HW, TA, BM and AT actively participated 
in the write-up, formal analysis and drafting of the article. All authors gave final 
approval of the version to be published and agree to be accountable for all aspects 
of the work. ZA is responsible for the overall content as guarantor.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Consent obtained directly from patient(s)

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-086054 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


8 Addis Z, et al. BMJ Open 2025;15:e086054. doi:10.1136/bmjopen-2024-086054

Open access�

Ethics approval  This study involves human participants. Ethical clearance was 
obtained from the Institutional Research Board (IRB) of Bahir Dar University’s 
College of Medical and Health Sciences (Protocol number: 766/2023). Participants 
gave informed consent to participate in the study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  All data relevant to the study are included in the 
article or uploaded as supplementary information.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Zemenu Addis http://orcid.org/0009-0003-5245-9585
Bekalu Mekonen Belay http://orcid.org/0009-0006-7193-4881
Ayenew Tega http://orcid.org/0009-0003-6986-0076
Tamiru Alene http://orcid.org/0000-0003-2589-906X

REFERENCES
	 1	 Ma C-X, Ma X-N, Guan C-H, et al. Cardiovascular disease in type 

2 diabetes mellitus: progress toward personalized management. 
Cardiovasc Diabetol 2022;21:74. 

	 2	 Nath B, Gupta SD, Kankaria A, et al. Cardiovascular Morbidity, 
Quality of Life, and Cost of Care among Diabetic Patients: A 
Comparative Study from a Tertiary Care Hospital of Uttarakhand, 
India. Indian J Community Med 2021;46:459–63. 

	 3	 Mensah GA, Roth GA, Fuster V. The Global Burden of Cardiovascular 
Diseases and Risk Factors. J Am Coll Cardiol 2019;74:2529–32. 

	 4	 Mosenzon O, Alguwaihes A, Leon JLA, et al. CAPTURE: a 
multinational, cross-sectional study of cardiovascular disease 
prevalence in adults with type 2 diabetes across 13 countries. 
Cardiovasc Diabetol 2021;20:154:154:. 

	 5	 Giovanni A, Enrico A, Aime B, et al. Global Burden of cardiovascular 
diseases and risk factors, 1990–2019: update from the GBD 2019 
study. J Am Coll Cardiol 2020;76:2982–3021.

	 6	 Einarson TR, Acs A, Ludwig C, et al. Prevalence of cardiovascular 
disease in type 2 diabetes: a systematic literature review of scientific 
evidence from across the world in 2007-2017. Cardiovasc Diabetol 
2018;17:83. 

	 7	 Artime E, Romera I, Díaz-Cerezo S, et al. Epidemiology and 
Economic Burden of Cardiovascular Disease in Patients with Type 
2 Diabetes Mellitus in Spain: A Systematic Review. Diabetes Ther 
2021;12:1631–59. 

	 8	 Masuku SD, Lekodeba N, Meyer-Rath G. The costs of interventions 
for type 2 diabetes mellitus, hypertension and cardiovascular disease 
in South Africa - a systematic literature review. BMC Public Health 
2022;22:2321. 

	 9	 Debele GR, Kefeni BT, Kanfe SG, et al. Incidence and Predictors of 
Cardiovascular Disease among Type 1 and Type 2 Diabetes Mellitus 
in a Tertiary Health Care Setting of Ethiopia: 8-Year Retrospective 
Follow-Up Study. Risk Manag Healthc Policy 2021;14:1959–68. 

	10	 Gouda HN, Charlson F, Sorsdahl K, et al. Burden of non-
communicable diseases in sub-Saharan Africa, 1990-2017: results 
from the Global Burden of Disease Study 2017. Lancet Glob Health 
2019;7:e1375–87. 

	11	 Ayalew TL, Haile KE, Feleke MG, et al. A systematic review and 
meta-analysis of cardiovascular diseases and associated factors 
among diabetes mellitus patients in Ethiopia. BMC Cardiovasc 
Disord 2023;23:413. 

	12	 Regassa LD, Tola A, Ayele Y. Prevalence of Cardiovascular Disease 
and Associated Factors Among Type 2 Diabetes Patients in Selected 
Hospitals of Harari Region, Eastern Ethiopia. Front Public Health 
2020;8:532719. 

	13	 Tesfaye A, Josef H, Wube TB, et al. Magnitude of, and Factors 
Associated with Cardiovascular Disease Among Type Two Diabetes 
Mellitus Patients. Diabetes Metab Syndr Obes 2020;13:4123–9. 

	14	 Martín-Timón I, Sevillano-Collantes C, Segura-Galindo A, et al. Type 
2 diabetes and cardiovascular disease: Have all risk factors the same 
strength? World J Diabetes 2014;5:444–70. 

	15	 Glovaci D, Fan W, Wong ND. Epidemiology of Diabetes Mellitus and 
Cardiovascular Disease. Curr Cardiol Rep 2019;21:21. 

	16	 Jyotsna F, Ahmed A, Kumar K, et al. Exploring the Complex 
Connection Between Diabetes and Cardiovascular Disease: 
Analyzing Approaches to Mitigate Cardiovascular Risk in Patients 
With Diabetes. Cureus 2023;15:e43882. 

	17	 Elendu C, Amaechi DC, Elendu TC, et al. Heart failure and diabetes: 
Understanding the bidirectional relationship. Medicine (Baltimore) 
2023;102:e34906. 

	18	 Dunlay SM, Givertz MM, Aguilar D, et al. Type 2 Diabetes 
Mellitus and Heart Failure: A Scientific Statement From the 
American Heart Association and the Heart Failure Society of 
America: This statement does not represent an update of the 
2017 ACC/AHA/HFSA heart failure guideline update. Circulation 
2019;140:e294–324. 

	19	 Zhang W, Zhang L, Xiao C, et al. Bidirectional relationship between 
type 2 diabetes mellitus and coronary artery disease: Prospective 
cohort study and genetic analyses. Chin Med J 2024;137:577–87. 

	20	 Emerging Risk Factors Collaboration, Sarwar N, Gao P, et al. 
Diabetes mellitus, fasting blood glucose concentration, and risk of 
vascular disease: a collaborative meta-analysis of 102 prospective 
studies. Lancet 2010;375:2215–22. 

	21	 Smedt DD, Clays E, Annemans L, et al. The association between 
self‐reported lifestyle changes and health-related quality of life in 
coronary patients: the EUROASPIRE III survey. Eur J Prev Cardiolog 
2014;21:796–805. 

	22	 O’Keefe JH, Bhatti SK, Bajwa A, et al. Alcohol and cardiovascular 
health: the dose makes the poison…or the remedy. Mayo Clin Proc 
2014;89:382–93. 

	23	 Liu Z, Fu C, Wang W, et al. Prevalence of chronic complications 
of type 2 diabetes mellitus in outpatients - a cross-sectional 
hospital based survey in urban China. Health Qual Life Outcomes 
2010;8:62:1–9:. 

	24	 World Health Organization. WHO steps surveillance manual: the who 
stepwise approach to chronic disease risk factor surveillance. World 
Health Organization; 2005.

	25	 Addis Z, Nega AT, Tebeje RD, et al. Dyslipidemia and associated 
factors among adult type two diabetes mellitus patients in Felege 
Hiywot Refral, Hospital, Bahir Dar, Ethiopia, 2023. Front Cardiovasc 
Med 2023;11:1493447. 

	26	 Lee PH, Macfarlane DJ, Lam TH, et al. Validity of the International 
Physical Activity Questionnaire Short Form (IPAQ-SF): a systematic 
review. Int J Behav Nutr Phys Act 2011;8:1–11. 

	27	 Degefa M, Dubale B, Bayouh F, et al. Validation of the PHQ-9 
depression scale in Ethiopian cancer patients attending the oncology 
clinic at Tikur Anbessa specialized hospital. BMC Psychiatry 
2020;20:446. 

	28	 Abate TW, Gedamu H. Psychosocial and clinical factors associated 
with depression among individuals with diabetes in Bahir Dar City 
Administrative, Northwest Ethiopia. Ann Gen Psychiatry 2020;19:18. 

	29	 Surekha A, Fathima FN, Agrawal T, et al. Psychometric Properties 
of Morisky Medication Adherence Scale (MMAS) in Known Diabetic 
and Hypertensive Patients in a Rural Population of Kolar District, 
Karnataka. Ind Jour of Publ Health Rese & Develop 2016;7:250. 

	30	 Asaad G, Sadegian M, Lau R, et al. The Reliability and Validity of the 
Perceived Dietary Adherence Questionnaire for People with Type 2 
Diabetes. Nutrients 2015;7:5484–96. 

	31	 A T, U O, Z M. Psychometric Properties of the 3-Item Oslo Social 
Support Scale among Clinical Students of Bayero University Kano, 
Nigeria. Malaysian Journal of Psychiatry 2013;22:32–41.

	32	 Nishida C, Ko GT, Kumanyika S. Body fat distribution and 
noncommunicable diseases in populations: overview of the 2008 
WHO Expert Consultation on Waist Circumference and Waist-Hip 
Ratio. Eur J Clin Nutr 2010;64:2–5. 

	33	 Tega A, Yenealem F, Belay G, et al. Quality of life and its associated 
factors among women with pelvic organ prolapse who attend 
gynecology clinics Southern Ethiopia 2022. BMC Womens Health 
2024;24:398. 

	34	 El Alami H, Haddou I, Benaadi G, et al. Prevalence and risk factors of 
chronic complications among patients with type 2 diabetes mellitus 
in Morocco: a cross-sectional study. Pan Afr Med J 2022;41:182. 

	35	 Mansour AA, Ajeel NA. Atherosclerotic cardiovascular disease 
among patients with type 2 diabetes in Basrah. World J Diabetes 
2013;4:82–7. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-086054 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0003-5245-9585
http://orcid.org/0009-0006-7193-4881
http://orcid.org/0009-0003-6986-0076
http://orcid.org/0000-0003-2589-906X
http://dx.doi.org/10.1186/s12933-022-01516-6
http://dx.doi.org/10.4103/ijcm.IJCM_739_20
http://dx.doi.org/10.1016/j.jacc.2019.10.009
http://dx.doi.org/10.1186/s12933-021-01344-0
http://dx.doi.org/10.1186/s12933-018-0728-6
http://dx.doi.org/10.1007/s13300-021-01060-8
http://dx.doi.org/10.1186/s12889-022-14730-4
http://dx.doi.org/10.2147/RMHP.S307303
http://dx.doi.org/10.1016/S2214-109X(19)30374-2
http://dx.doi.org/10.1186/s12872-023-03443-0
http://dx.doi.org/10.1186/s12872-023-03443-0
http://dx.doi.org/10.3389/fpubh.2020.532719
http://dx.doi.org/10.2147/DMSO.S254883
http://dx.doi.org/10.4239/wjd.v5.i4.444
http://dx.doi.org/10.1007/s11886-019-1107-y
http://dx.doi.org/10.7759/cureus.43882
http://dx.doi.org/10.1097/MD.0000000000034906
http://dx.doi.org/10.1161/CIR.0000000000000691
http://dx.doi.org/10.1097/CM9.0000000000002894
http://dx.doi.org/10.1016/S0140-6736(10)60484-9
http://dx.doi.org/10.1177/2047487312473846
http://dx.doi.org/10.1016/j.mayocp.2013.11.005
http://dx.doi.org/10.1186/1477-7525-8-62
http://dx.doi.org/10.3389/fcvm.2024.1493447
http://dx.doi.org/10.3389/fcvm.2024.1493447
http://dx.doi.org/10.1186/1479-5868-8-115
http://dx.doi.org/10.1186/s12888-020-02850-3
http://dx.doi.org/10.1186/s12991-020-00267-6
http://dx.doi.org/10.5958/0976-5506.2016.00102.9
http://dx.doi.org/10.3390/nu7075231
http://dx.doi.org/10.1038/ejcn.2009.139
http://dx.doi.org/10.1186/s12905-024-03238-1
http://dx.doi.org/10.11604/pamj.2022.41.182.25532
http://dx.doi.org/10.4239/wjd.v4.i3.82
http://bmjopen.bmj.com/


9Addis Z, et al. BMJ Open 2025;15:e086054. doi:10.1136/bmjopen-2024-086054

Open access

	36	 Alguwaihes AM, Alhozali A, Yahia MM, et al. The prevalence of 
cardiovascular disease in adults with type 2 diabetes mellitus in 
Saudi Arabia - CAPTURE study. Saudi Med J 2023;44:57–66. 

	37	 World Health Organization. Health and well-being profile of the 
eastern mediterranean region: an overview of the health situation in 
the region and its countries in 2019. 2020.

	38	 Yadav LK, Prakash B. Macrovascular complications and associated 
risk factors in newly diagnosed patients of diabetes mellitus type 2 in 
city ajmer. 2016.

	39	 Organization WH. Report of the who discussion group for people 
living with diabetes: virtual meeting. World Health Organization; 2023.

	40	 Vencio S, Vianna AGD, da Silva MACF, et al. Contemporary (2019) 
prevalence of cardiovascular disease in adults with type 2 diabetes 
in Brazil: the cross-sectional CAPTURE study. Diabetol Metab Syndr 
2022;14:1–9. 

	41	 Kazeminia M, Salari N, Mohammadi M. Prevalence of 
Cardiovascular Disease in Patients with Type 2 Diabetes Mellitus 
in Iran: A Systematic Review and Meta-Analysis. J Diabetes Res 
2020;2020:3069867. 

	42	 Cureau FV, Sparrenberger K, Bloch KV, et al. Associations of multiple 
unhealthy lifestyle behaviors with overweight/obesity and abdominal 
obesity among Brazilian adolescents: A country-wide survey. Nutr 
Metab Cardiovasc Dis 2018;28:765–74. 

	43	 Tabrizi JS, Sadeghi-Bazargani H, Farahbakhsh M, et al. Prevalence 
and Associated Factors of Overweight or Obesity and Abdominal 
Obesity in Iranian Population: A Population-based Study of 
Northwestern Iran. Iran J Public Health 2018;47:1583–92.

	44	 Curtis AB, Karki R, Hattoum A, et al. Arrhythmias in Patients ≥80 
Years of Age: Pathophysiology, Management, and Outcomes. J Am 
Coll Cardiol 2018;71:2041–57. 

	45	 Gioscia-Ryan RA, LaRocca TJ, Sindler AL, et al. Mitochondria-
targeted antioxidant (MitoQ) ameliorates age-related arterial 
endothelial dysfunction in mice. J Physiol 2014;592:2549–61. 

	46	 Barzilay JI, Mukamal KJ, Kizer JR. Atherosclerotic cardiovascular 
disease in older adults with diabetes mellitus. Clin Geriatr Med 
2015;31:29–39. 

	47	 Mozaffarian D. Dietary and Policy Priorities for Cardiovascular 
Disease, Diabetes, and Obesity: A Comprehensive Review. 
Circulation 2016;133:187–225. 

	48	 Rodriguez-Araujo G, Nakagami H. Pathophysiology of cardiovascular 
disease in diabetes mellitus. Cardiovascular Endocrinology & 
Metabolism 2018;7:4–9. 

	49	 Khuwaja AK, Rafique G, White F, et al. Macrovascular complications 
and their associated factors among persons with type 2 diabetes 
in Karachi, Pakistan--a multi-center study. J Pak Med Assoc 
2004;54:60–6.

	50	 Powell-Wiley TM, Poirier P, Burke LE, et al. Obesity and 
Cardiovascular Disease: A Scientific Statement From the American 
Heart Association. Circulation 2021;143:e984–1010. 

	51	 Elagizi A, Kachur S, Carbone S, et al. A Review of Obesity, Physical 
Activity, and Cardiovascular Disease. Curr Obes Rep 2020;9:571–81. 

	52	 Ruze R, Liu T, Zou X, et al. Obesity and type 2 diabetes mellitus: 
connections in epidemiology, pathogenesis, and treatments. Front 
Endocrinol (Lausanne) 2023;14:1161521. 

	53	 Jin X, Qiu T, Li L, et al. Pathophysiology of obesity and its associated 
diseases. Acta Pharm Sin B 2023;13:2403–24. 

	54	 Seferovic JP, Bentley-Lewis R, Claggett B, et al. Retinopathy, 
Neuropathy, and Subsequent Cardiovascular Events in Patients 
with Type 2 Diabetes and Acute Coronary Syndrome in the 
ELIXA: The Importance of Disease Duration. J Diabetes Res 
2018;2018:1631263. 

	55	 Caturano A, Galiero R, Pafundi PC, et al. Does a strict glycemic 
control during acute coronary syndrome play a cardioprotective 
effect? Pathophysiology and clinical evidence. Diabetes Res Clin 
Pract 2021;178:108959. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-086054 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://dx.doi.org/10.15537/smj.2023.44.1.20220402
http://dx.doi.org/10.1186/s13098-021-00775-9
http://dx.doi.org/10.1155/2020/3069867
http://dx.doi.org/10.1016/j.numecd.2018.04.012
http://dx.doi.org/10.1016/j.numecd.2018.04.012
https://pubmed.ncbi.nlm.nih.gov/30524990
http://dx.doi.org/10.1016/j.jacc.2018.03.019
http://dx.doi.org/10.1016/j.jacc.2018.03.019
http://dx.doi.org/10.1113/jphysiol.2013.268680
http://dx.doi.org/10.1016/j.cger.2014.09.001
http://dx.doi.org/10.1161/CIRCULATIONAHA.115.018585
http://dx.doi.org/10.1097/XCE.0000000000000141
http://dx.doi.org/10.1097/XCE.0000000000000141
https://pubmed.ncbi.nlm.nih.gov/15134205
http://dx.doi.org/10.1161/CIR.0000000000000973
http://dx.doi.org/10.1007/s13679-020-00403-z
http://dx.doi.org/10.3389/fendo.2023.1161521
http://dx.doi.org/10.3389/fendo.2023.1161521
http://dx.doi.org/10.1016/j.apsb.2023.01.012
http://dx.doi.org/10.1155/2018/1631263
http://dx.doi.org/10.1016/j.diabres.2021.108959
http://dx.doi.org/10.1016/j.diabres.2021.108959
http://bmjopen.bmj.com/

	Comorbid cardiovascular diseases and predictors among adults with type 2 diabetes in Bahir Dar city, Ethiopia: a multi﻿﻿centre﻿﻿ hospital-­based cross-­sectional study
	Abstract
	Introduction﻿﻿
	Methods
	Study setting and population
	Sample size determination and sampling procedure
	Data collection process and measurements
	Data analysis
	﻿﻿Patient and public involvement﻿﻿

	Results
	Sociodemographic characteristics of the study participants
	Lifestyle and psychosocial characteristics of the study participants
	Clinical characteristics of the study participants
	Common comorbid CVD among individuals with type 2 diabetes
	Predictors of comorbid CVD among individuals with type 2 diabetes

	Discussion
	Conclusion
	References


