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Abstract
Background

Hypertension is a frequent comorbidity among patients with diabetes mellitus (DM) and substantially
increases the risk of cardiovascular and renal complications. Despite its growing burden, evidence on
hypertension among diabetic patients remains limited in Ethiopia. Therefore, this study aimed to
determine the prevalence of hypertension and identify its associated factors among patients with DM in
Ethiopia.

Methods

A hospital-based cross-sectional study was conducted on 396 diabetic patients attending their follow-up
at Nekemte city Public Hospitals from May 1 to April 30, 2022. Systematic random sampling technique
was used to select study participants and structured questionnaire was used for data collection. Data
were entered into Epi-Data version 4.6 and exported to Statistical Software for Social Sciences (SPSS)
version 26 for analysis. Variables with p-value < 0.25 in bi-variate analysis were candidates for
multivariable logistic regression analysis to identify the independent association. Finally, variables with a
p-value < 0.05 in the multivariable analysis were considered statistically significant, and adjusted odds
ratios (AORs) with 95% confidence interval (Cl) were estimated to measure the strength of the
associations. Results were presented using tables, frequencies, percentages, and summary statistics.

Results

A total of 396 patients with DM were enrolled in the study, resulting in a response rate of 100%. The
prevalence of hypertension among the participants was 40.7% (95% Cl: 36.4-45.4). In multivariable
logistic regression analysis, age > 50 years (AOR =2.86; 95% Cl: 1.20-4.80), a duration of diabetes
greater than 5 years (AOR = 1.95; 95% CI: 1.13-3.96), and a family history of hypertension (AOR = 6.10;
95% Cl: 3.56—10.40) were independently associated with increased odds of hypertension. Conversely,
having health insurance coverage (AOR =0.41; 95% Cl: 0.24-0.71), and engagement in regular physical
activity (AOR =0.45; 95% Cl: 0.26-0.77) were associated with lower odds of hypertension among
patients with DM.

Conclusion

The study found that there is high magnitude of hypertension among diabetic patients. Age, duration
with DM, family history of hypertension, health insurance membership, and physical activity were
significantly associated with hypertension among patients with DM. Early detection and appropriate
interventions should be an important action among patients.
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Introduction

According to the World Health Organization (WHO), blood pressure levels are considered hypertensive
when repeated measurements demonstrate a systolic blood pressure of at least 140 mmHg and/or a
diastolic blood pressure of at least 90 mmHg (1). Hypertension remains the most common risk factor
for cardiovascular diseases, imposing a substantial burden through increased morbidity, disability, and
mortality across the globe (2). It is a major contributor to the global disease burden and the number of
patients with hypertension continues to increase because of an aging population, particularly in
developed countries (3). Globally, hypertension affects over 1.39 billion people, over 75% of whom live in
low- and middle-income countries and stands as the leading cause of death worldwide, claiming an
estimated 10 million lives annually (4). In addition, it imposes a significant financial burden on
individuals, families, health systems, and economies (5).

Hypertension and DM, which are both non-communicable diseases (NCDs), are global public health
concerns (6). Hypertension is a frequent comorbidity among individuals with type 2 diabetes mellitus
(T2DM), substantially increasing the burden of disease through its contribution to cardiovascular events
and worsening renal function (7). Approximately three-quarters of individuals with T2DM also have
hypertension, while people with hypertension are about 2.5 times more likely to develop diabetes than
their normotensive counterparts (8). Hypertension promotes diabetic microvascular complications,
whereas adequate blood pressure control can reduce their development and progression (9).

Hypertension and DM frequently coexist and share several underlying pathophysiological mechanisms
(10). They commonly coexist because they share underlying mechanisms, including insulin resistance,
endothelial dysfunction, and chronic inflammation. Together, these conditions substantially increase the
risk of cardiovascular, vascular, and kidney complications (11-13). Several factors have been
consistently associated with an increased risk of hypertension among patients with DM. Older age,
female gender, family history of hypertension (14, 15), presence of comorbidities, poor adherence to
medications (16), and obesity (17) are risk factors for hypertension in patients with DM. On the other
hand, it was also found that having diabetes for longer years and poor glycemic control were risks for
hypertension in DM patients (15). Moreover, physical inactivity and cigarette smoking are also found to
be significant contributors (18). It was also revealed that uncontrolled blood sugar, poor adherence to
medications and excessive salt intake were also risks for hypertension among DM patients (19).
Furthermore, alcohol consumption is an important modifiable risk factor for hypertension among
patients with DM (20).

The prevalence rate of hypertension among type 2 diabetics is higher than that of aged and sex-matched
patients without diabetes, ranging between 32% to 82% (21, 22). In sub-Saharan Africa, hypertension
affects approximately 58.1% of individuals with T2DM, with considerable regional variation, ranging from
51.5% in West Africa and 53.0% in East Africa to 69.1% in Southern Africa and 77.6% in Central Africa,
underscoring the substantial disparities in the burden of these coexisting conditions across the region
(23).
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In Ethiopia, hypertension has emerged as one of the most common comorbidities among patients with
DM. A systematic review and meta-analysis estimated that the pooled prevalence of hypertension
among patients with type 2 DM in Ethiopia was 55% (24). Moreover, other studies from Debre Tabor (25)
and Arba Minch (26) reported hypertension prevalence of 59.5% and 52.8% among DM patients,
respectively. Given the growing burden of both diabetes and hypertension in Ethiopia and the limited
availability of context-specific evidence, identifying the magnitude of hypertension and its associated
factors among diabetic patients remains essential for designing targeted prevention and management
strategies. Therefore, this study aimed to assess the prevalence of hypertension and its associated
factors among patients with diabetes mellitus attending follow-up care in Ethiopia.

Methods and materials

Study setting, design and period

The study was conducted at Nekemte and Wallaga University Comprehensive Specialized Hospitals,
located in Nekemte town, Oromia Region, Ethiopia. The hospitals provide comprehensive healthcare
services, including chronic disease management and specialized diabetic care. The diabetic follow-up
clinic serves many patients with type 1 and type 2 diabetes mellitus from the hospitals’ catchment area
and neighboring districts. During the study period, regular follow-up services, including clinical
evaluation, blood pressure monitoring, and diabetes management, were provided by trained healthcare
professionals. A hospital-based cross-sectional study was conducted among patients with DM attending
the diabetic follow-up clinic from March 1 to May 30, 2022.

Population

All patients with DM who were registered for follow-up care at the DM clinics of public hospitals in
Nekemte City constituted the source population. The study population comprised all eligible DM patients
who attended the follow-up clinics during the data collection period. Patients with a confirmed diagnosis
of DM and registered for routine diabetic follow-up care in the selected public hospitals were included in
the study.

Eligibility criteria

All adult patients (= 18 years) with a confirmed diagnosis of DM and attending regular follow-up care
during the study period were eligible for inclusion. Patients who were critically ill, unable to
communicate, pregnant, or had incomplete medical records regarding key study variables were excluded
from the study.

Sample size determination
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The sample size was determined using a single population proportion formula considering the following
assumptions: a prevalence of hypertension among diabetic patients of 37.4% obtained from a previous
conducted at Jimma University medical center (27), a 95% Cl, a margin of error of 5%, and a 10% non-
response rate.

N = (1.96)2 * 0.374 (1-0.374) = 3.8416*0.374*0.626 = 360
(0.05)2 0.0025

Adding 10% non-response rate, the final sample size was 396.

Sampling procedure

The calculated sample size was proportionally allocated to each public hospital based on the nhumber of
diabetic patients attending follow-up clinics. Accordingly, 319 participants were allocated to Nekemte
Comprehensive Specialized Hospital and 77 participants to Wallaga University Comprehensive
Specialized Hospital. Following proportional allocation, study participants were selected from each
hospital using a systematic random sampling technique (Fig. 1).

Variables

Hypertension among diabetic patients was dependent variable. Socio demographic variables (age, sex,
residence, marital status, educational status, and occupation), clinical characteristics (DM type, duration
on DM, regularity of follow-up, family history of DM, hypertension status, average systolic blood pressure,
average diastolic blood pressure, fasting blood sugar, community level health insurance) and behavioral
factors (smoking, chat chewing, alcohol drinking, type of oil, physical exercise) were independent
variables.

Measurements

Blood pressure measurements were conducted after the subjects rested for more than 25 minutes;
systolic blood pressure and diastolic blood pressure were taken from the left arm at the level of the heart
using a mercury-based sphygmomanometer. Blood pressure was measured two times within 30-minute
intervals, and the average value was taken. A portable weight scale machine was used to determine
body weight. A stadiometer was used to measure height in meters while standing upright on a flat
surface. The ratio of weight in kilograms (kg) to the square of height in meters was used to determine
the body mass index (BMI).

Data collection tools and procedures
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Data was collected using a structured interviewer-administered questionnaire and a medical record
review checklist developed after reviewing relevant literatures (25-27). The questionnaire consisted of
sections addressing socio-demographic characteristics, clinical characteristics, behavioral factors. Data
were collected by trained health professionals through face-to-face interviews and review of patient
medical records. Information on age, sex, duration of diabetes, family history of hypertension,
medication use, fasting blood glucose, blood pressure measurements, and other clinical variables was
obtained from medical records and participant interviews.

Anthropometric measurements were conducted according to standard procedures. Weight was
measured using a calibrated digital weighing scale with participants wearing light clothing and no shoes.
Height was measured using a stadiometer, and body mass index (BMI) was calculated as weight in
kilograms divided by height in meters squared (kg/m?).

Blood pressure was measured using a calibrated sphygmomanometer after participants had rested for
at least five minutes in a seated position. Two measurements were taken at least five minutes apart, and
the average value was used for analysis.

Operational Definitions

Hypertension: An average SBP =140 mmHg and/or DBP = 90 mmHg, or self-reported physician-
diagnosed hypertension with ongoing antihypertensive treatment (26).

Diabetes patient

A confirmed diabetic patient receiving follow-up care at the study hospitals and possessing a medical
record number.

Fasting blood sugar
The blood glucose level measured after a minimum of 8 hours of fasting (28).
Physically active

An individual who engages in physical exercise for at least 30 minutes per day on five or more days per
week (29).

Physically inactive

Activities for work, travel and leisure activities less than 30 minutes per day (29).

Data quality assurance

The questionnaire was initially prepared in English, translated into Afaan Oromo, and then translated
back into English to ensure consistency. Data collectors and supervisors received training before data
collection. A pretest was conducted on 5% of the sample size at a hospital outside the study area.
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Necessary modifications were made based on the findings of the pretest. Daily supervision and review of
complete questionnaires were performed to ensure completeness and consistency of the collected data.

Data processing and analysis

Data were entered into Epidata version 4.6 and analyzed using SPSS version 26. Descriptive statistical
analyses, including frequencies, percentages, means, and standard deviations where appropriate, were
used to summarize the characteristics of the study participants. Binary logistic regression was
performed to identify factors associated with hypertension, and variables with p < 0.25 in the bivariable
analysis were included in the multivariable model. Associations were reported using AORs with 95%
confidence intervals, and statistical significance was declared at p < 0.05. Model fitness and
multicollinearity were assessed using the Hosmer—Lemeshow test and variance inflation factor (VIF),
respectively. The findings were presented using tables, figures, and narrative descriptions.

Results

Socio-Demographic Characteristics of study participants

A total of 396 diabetic patients were participated in the study, yielding a response rate of 100%. Of the
participants, 203 (51.3%) were male. The mean age of the respondents was 43.84 years (+ 14.5 SD).
Most participants, 238 (60.1%), were urban residents, while the remaining 158 (39.9%) resided in rural
areas (Table 1).
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Table 1

Socio-demographic characteristics of study participants on hypertension
and its determinants among patients with DM at tertiary hospitals,
Western Ethiopia, 2024

Variables Frequency Percent
Sex Male 203 51.3
Female 193 48.7
Age <30 87 22.0
31-50 153 38.6
>50 156 39.4
Residence Urban 238 60.1
Rural 158 39.9
Marital status Single 61 15.4
Married 315 79.6
Divorced 8 2.0
Widowed 12 3.0
Educational level  No formal education 86 21.7
Primary school (1-8) 113 28.5
Secondary school (9-12) 83 21.0
College and above 114 28.8
Occupation Student 23 5.8
Self employed 203 51.3
Government employee 89 22.5
Husband and wife 81 20.5

Clinical characteristics of study participants

Of the 396 study participants, 228 (57.6%) had T2DM, while 168 (42.4%) had T1DM. More than half of the
participants, 211 (53.3%), had been living with diabetes for more than five years, whereas 185 (46.7%)
had a disease duration of less than five years. Additionally, 219 (55.3%) participants reported having
regular follow-up care and support at the hospitals (Table 2).
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Table 2

Clinical characteristics of study participants on hypertension and its
determinants among patients with DM at tertiary hospitals, Western
Ethiopia, 2024

Variables Frequency Percentage
Type of DM Type 1 168 42.4
Type 2 228 57.8
Duration with DM <5 185 46.7
>5 211 53.3
Follow up status Regular 219 55.3
Not regular 177 44.7
Family history of DM Yes 134 33.8
No 262 66.2
Body mass index (BMI) <18.5 44 11.1
18.5-249 210 53.0
25-29.9 93 23.5
>29.9 49 12.4
Hypertension status Yes 161 40.7
No 235 59.3
Average SBP >140 161 40.7
<140 235 59.3
Average DBP >90 159 40.2
<90 237 59.8
FBS >126 330 83.3
<126 66 16.7
Community health Yes 246 62.1
Insurance No 150 37.9

DM-Diabetes mellitus SBP - Systolic blood pressure SBP-
Diastolic blood pressure FBS-Fasting blood sugar

Behavioral characteristics of study participants
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Regarding behavioral characteristics, only 19 (4.8%) participants had ever smoked cigarettes, while the
vast majority, 377 (95.2%), had never smoked. At the time of the study, 15 (3.8%) participants were
smokers, whereas 381 (96.2%) were non-smokers. Similarly, most participants, 383 (96.7%), reported
never chewing khat, while only 13 (3.3%) had chewed khat at least once in their lifetime (Table 3).

Table 3

Behavioral and lifestyle characteristics of study participants on
hypertension and its determinants among patients with DM at
tertiary hospitals, Western Ethiopia, 2024

Variables Frequency Percentages
Cigarette smoking  Yes 15 3.8
No 381 96.2
Chewing khat Yes 13 3.3
No 383 96.7
Drink alcohol Yes 38 9.6
No 358 90.4
Type of oil used Vegetable oil 242 61.1
Solid fat oil 132 33.3
Butter ghee 22 5.6
Physical exercise Yes 162 40.9
No 234 59.1

Magnitude of hypertension among diabetic patients

The overall magnitude of hypertension among diabetic patients was found to be 161 (40.7%).

Determinants of hypertension among patients with
diabetes mellitus

In binary logistic regression analysis, variables with a p-value < 0.25 were considered candidates for
inclusion in the multivariable logistic regression model. Accordingly, ten variables met the selection
criterion and were entered into the multivariable analysis: age, residence, occupation, type of DM,
regularity of follow-up, duration of DM, family history of hypertension, physical activity status, cigarette
smoking, and health insurance membership. In the multivariable logistic regression analysis, age > 50
years, duration of DM > 5 years, a family history of hypertension, lack of health insurance membership,
and physical inactivity were independently associated with hypertension among patients with DM.

Participants aged > 50 years had nearly threefold higher odds of hypertension (AOR =2.86; 95% Cl: 1.20-
4.80). Similarly, patients living with DM for more than five years were almost twice as likely to have
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hypertension compared with those with a disease duration of < 5 years (AOR = 1.95; 95% CI: 1.13-3.96).
The strongest association was observed among participants with a family history of hypertension, who
had more than sixfold higher odds of hypertension than their counterparts without such a history (AOR =
6.10; 95% Cl: 3.56—10.40).

Conversely, health insurance membership and regular physical activity were protective factors against
hypertension. Participants who were members of a health insurance scheme had 57% lower odds of
hypertension compared with non-members (AOR = 0.43; 95% Cl: 0.25-0.76). Likewise, physically active
participants were 55% less likely to have hypertension than physically inactive participants (AOR = 0.45;
95% Cl: 0.26—0.77) (Table 4).
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Table 4

Bivariable and multivariable binary logistic regression analysis of factors associated with
hypertension among patients with DM at tertiary hospitals, Western Ethiopia, 2024

Variables Hypertension
Yes No

Age (year)

<30 15 72

31-50 47 106

> 50 99 57

Residence

Urban 132 106

Rural 103 55

Occupation

Student 7 16

Self employed 81 122

Gov't employee 48 41

House and wife 49 32

Type of DM

Type 1 44 124

Type 2 117 111

Duration with DM

<5 47 138

>5 114 97

Regular follow-up

Yes 80 139

No 81 96

Family history of hypertension
Yes 97 37
No 64 198

Health insurance member

Bivariate analysis

COR (95% Cl)

]
2.13 (1.10-4.09)

8.30 (4.30-15.80)

0.66 (0.44-1.00)
:

]
1.42 (0.56-3.60)
2.29 (0.86-6.05)
1.40 (0.52-3.80)

]
2.90 (1.90-4.50)

]
3.45 (2.25-5.30)

1
1.46 (0.97-2.10)

8.11 (5.10-13.10)

1
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Multivariate Analysis

AOR (95% CI)

1
1.1(0.49-2.4)
2.86 (1.20-4.70)

0.88 (0.52,1.50)
1

:
1.2 (0.32-4.50)
1.44 (0.36-5.76)
1.57 (0.386-6.7)

1
1.38 (0.77-2.44)

:
1.92 (1.10-3.30)

1
0.86 (0.51-1.40)

6.1 (3.56—10.40)
1

p-value

0.822
0.015*

0.659

0.787
0.608
0.528

0.275

0.018*

0.556

<0.001*




Variables Hypertension Bivariate analysis Multivariate Analysis

Yes No COR (95% ClI) AOR (95% ClI) p-value
Age (year)
Yes 73 173 0.29 (0.19-0.45) 0.41 (0.24-0.71) 0.001*
No 88 62 1 1
Cigarette smoking
Yes 9 6 2.22 (0.79-6.50) 2.1 (0.48-9.60) 0.342
No 152 229 1 1
Physical exercise
Yes 48 114 0.45(0.30-0.69) 0.45(0.26-0.77) 0.004*
No 113 121 1 1
DM-Diabetes mellitus, COR-Crude odds ratio, AOR-Adjusted odds ratio, ClI-Confidence interval
*Significant at p < 0.05

Discussion

This study assessed magnitude and factors associated with hypertension among DM patients in tertiary
hospitals in Nekemte Town. The overall magnitude of hypertension among DM patients was found to be
40.7% (95% Cl: 36.40-45.40). The present finding is in agreement with a study conducted in Jimma,
Ethiopia, which documented a 37.4% prevalence of hypertension among patients with diabetes mellitus,
suggesting a similar burden of hypertension among diabetic populations in the two settings (27).
Furthermore, the prevalence of hypertension in the present study exceeded the estimates reported from
studies conducted in the Amhara Region of Ethiopia 21.3% (30), Central Ethiopia 34.6% (16), Nepal 5.3%
(31), and Pakistan 21.8% (32). Conversely, the prevalence of hypertension observed in the current study
was lower than that reported in a study conducted in Arba Minch 52.8% (26), Debre Tabor 59.5% (25),
Kenya 85% (33), Tanzania 55.2% (34), Ghana 79.9% (35), China 54% (36), and Japan 50% (37), indicating
regional variations in the burden of hypertension among patients with diabetes mellitus. The variation in
hypertension prevalence across studies may be due to differences in participants' characteristics,
healthcare access, and methodological approaches, including study design and diagnostic criteria.

In this study, age above 50 years was significantly associated with hypertension among diabetic
patients, with older individuals being nearly three times more likely to develop hypertension (AOR = 2.86;
95% Cl: 1.20-4.70). This finding is in line findings from other studies in Ethiopia (30, 38, 39) and
elsewhere in the world (34, 40). This finding is biologically plausible, as advancing age is associated with
arterial stiffness, reduced vascular elasticity, endothelial dysfunction, and increased peripheral vascular
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resistance, all of which contribute to elevated blood pressure. Moreover, older adults are more likely to
have prolonged exposure to diabetes-related metabolic abnormalities and other cardiovascular risk
factors, increasing their susceptibility to hypertension.

Another risk factor identified in this study was living with DM for more than five years. In the present
study, diabetic patients who had lived with diabetes for more than 5 years were nearly twice as likely to
have hypertension compared with those with a disease duration of 5 years or less (AOR =1.92, 95% Cl:
1.10-3.30). This is found to be similar to other study findings that reported longer duration with DM as a
risk factor for developing hypertension (23, 26, 38). This association may be explained by the cumulative
effects of prolonged hyperglycemia, which can lead to endothelial dysfunction, arterial stiffness,
atherosclerosis, and other vascular complications that contribute to elevated blood pressure.
Furthermore, a longer duration of diabetes increases exposure to metabolic abnormalities and
cardiovascular risk factors, thereby increasing the likelihood of developing hypertension over time.

Moreover, the odds of hypertension were significantly higher among diabetic patients with a family
history of hypertension (AOR = 6.10, 95% Cl: 3.60—10.40). this finding was found to be consistent with
the findings reported other studies worldwide (41-44). This finding may be attributed to shared genetic
predispositions that influence blood pressure regulation, as well as common environmental and lifestyle
factors within families, such as dietary habits, physical inactivity, and other cardiovascular risk factors.
Moreover, individuals with a family history of hypertension may inherit susceptibility to metabolic and
vascular abnormalities that increase the risk of developing hypertension.

In addition, membership in a health insurance scheme was associated with significantly lower odds of
hypertension among diabetic patients (AOR =0.41,95% Cl: 0.26-0.71). In the present study, diabetic
patients who were members of health insurance schemes had 59% lower odds of developing
hypertension compared with those who were not insured. Similarly, several studies over the world have
also supported this finding (45-48). This protective effect may be due to improved access to healthcare
services, regular follow-up, early detection and treatment of hypertension, and reduced financial barriers
to care among insured individuals.

Furthermore, regular physical exercise was significantly associated with lower odds of hypertension
among diabetic patients (AOR =0.45, 95% Cl: 0.26-0.77). In the present study, diabetic patients who
engaged in regular physical exercise had 55% lower odds of hypertension compared with their physically
inactive counterparts. Other study findings also supported this finding (18, 49-51). This finding may be
explained by the beneficial effects of physical activity on cardiovascular health, including improved
endothelial function, reduced arterial stiffness, enhanced insulin sensitivity, weight control, and
decreased sympathetic nervous system activity. Regular exercise also contributes to better blood
pressure regulation and glycemic control, thereby reducing the risk of hypertension among patients with
diabetes mellitus.

Limitation of the Study
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This study has some limitations that should be considered when interpreting the findings. First, the
cross-sectional design limits the ability to establish temporal or causal relationships between
hypertension and the identified associated factors. Second, as the study was conducted in public
hospitals, the findings may not be generalizable to diabetic patients receiving care in private health
facilities or those not attending regular follow-up clinics. Third, some behavioral variables, such as
physical activity and alcohol consumption, were self-reported and may be subject to recall or social
desirability bias. Finally, important factors such as dietary salt intake, medication adherence, and
glycemic control were not comprehensively assessed, which may have influenced the observed
associations.

Conclusion

In this study, the prevalence of hypertension among patients with diabetes mellitus was high, affecting
approximately four in ten patients. Advanced age, longer duration of diabetes, and a family history of
hypertension were significant risk factors, whereas regular physical activity and membership in a health
insurance scheme were protective factors. These findings highlight the need for targeted hypertension
screening and prevention strategies, particularly among older diabetic patients, those with a longer
duration of diabetes, and individuals with a family history of hypertension, while promoting physical
activity and improving access to healthcare services through health insurance coverage.
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Figures

Total DM patients diagnosed at selected hospitals = 2380
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University Comprehensive Specialized Nekemte Comprehensive Specialized

Hospital= 460 Hospital= 1920
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The final total sample size = 77 + 319 = 396. Hence, 396 will be selected from the two
hospitals by systematic random sampling.

Figure 1

Sampling procedure
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