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Background: Hypertension among patients with type 2 diabetes results in higher rates of cardiovascular complications and deaths. However,
there is limited data on the prevalence of hypertension and its associated factors among patients with type 2 diabetes in Afghanistan.
Objective: Our study aims to determine the prevalence of hypertension and its associated factors among patients with type 2 diabetes
in southern Afghanistan.

Methods: This was a multi-center hospital-based cross-sectional study employed from January to June 2024 in southern Afghanistan.
A total of 609 randomly selected patients with type 2 diabetes were included in the analysis. Diabetes patients were examined for the
presence/absence of hypertension diagnosis using a criterion set by the American Heart Association. The binary logistic regression
analysis was performed to test for risk factors associated with hypertension among patients with type 2 diabetes.

Results: Among the 609 patients with diabetes included in the study, 55.3% (95% CI: 51.2%—59.3%) had hypertension. According to
the results of binary logistic regression, female gender [AOR, adjusted odds ratio =1.73, 95% CI (1.09-2.74)], age of > 50 years [4.35
(2.78-2.6.81)], having diabetes for five or more years [2.13 (1.37-3.31)], poor glycemic control [1.80 (1.18-2.75)], and the presence of
depressive symptoms [3.25 (2.59-4.80)] were associated with hypertension among patients with diabetes.

Conclusion: Due to the high prevalence (55.3%) of hypertension among patients with type 2 diabetes in Afghanistan, it is imperative
to develop targeted interventions aimed at early detection and ensuring adequate care, especially for those most at risk for
hypertension.
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Introduction
Hypertension among patients with diabetes is a major public health concern in most developing countries, impacting
health outcomes, quality of life, and increasing healthcare costs.' > For instance, hypertension in patients with diabetes
leads to higher rates of cardiovascular complications and deaths.*> Additionally, the overlap between hypertension and
diabetes is associated with a reduced quality of life,” and higher healthcare costs.** Given these negative outcomes,
research into this issue is warranted.

Previous studies from low and middle-income countries (LMICs) have shown that hypertension is prevalent among
patients with type 2 diabetes. For instance, a recent systematic review in Ethiopia found the prevalence of hypertension
among patients with diabetes was 55%.'" Hinneh et al reported a higher prevalence (58.1%) of hypertension among
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diabetes patients in Africa.’ Other studies have indicated hypertension prevalence in the range of 37% to 86% among
patients with type 2 diabetes."' "> In 2022, a single-center study with 321 patients with diabetes in Kabul (Central
Afghanistan) found a 70% prevalence of hypertension.'®

Many factors affect the prevalence of hypertension among patients with type 2 diabetes. A meta-analysis assessing the risk
factors for hypertension among patients with diabetes showed that urban residency increased the likelihood of hypertension. '’
Another meta-analysis reported that female gender, increasing age, urban residence, longer duration of illness, and higher
Body Mass Index (BMI) influence the prevalence of hypertension in patients with diabetes.® Other important risk factors
include low wealth status, insufficient physical activity, smoking, alcohol consumption, limited knowledge about diabetes,
onset of renal disease, non-adherence to medications, and poor glycemic control.'"'*!'*!7"1% Moreover, mental health
conditions predispose diabetes patients to diabetes-related complications, including hypertension.”* % In Afghanistan, old
age and female gender were found to have a significant effect on hypertension prevalence in patients with diabetes.'®

However, research regarding the prevalence and correlates of hypertension among patients with diabetes is still at its
earliest stages in Afghanistan.'®* A study that includes data from multiple centers and examines a wide range of factors
is a crucial first step to fully comprehend the hypertension phenomena among diabetes patients in Afghanistan.
Therefore, this multi-center cross-sectional study aimed to determine the prevalence and associated factors of hyperten-

sion among patients with type 2 diabetes in southern Afghanistan.

Methods
Study Settings and Design

This cross-sectional study was conducted between January and June 2024 and carried out in three public hospitals in
southern Afghanistan. Patients were selected from three hospitals: Mirwais Regional Hospital (Kandahar province),
Kandahar Teaching Hospital (Kandahar province), and Bost Teaching Hospital (Helmand province). All study sites
provided diabetes care for the public sector and were selected for convenience. These three hospitals are public
healthcare facilities with the capacity to offer specialized diabetes care in southern Afghanistan.

Study Population

The diagnosis of diabetes was based on the guidelines of the American Diabetes Association.** Patients who were at least
18 years of age and had been diagnosed with type 2 diabetes for at least a year were considered to meet the inclusion
criteria. The study excluded pregnant women and patients with a critical condition.

Sample Size and Sampling

The sample size for this study was calculated using the formula (N=Z7% x (P) x (1-P)/ d%), taking the following
parameters into consideration: prevalence of hypertension among patients with diabetes in Afghanistan (p=0.05, max-
imum estimates), a 95% confidence interval (CI), 5% margin of error, and a 10% non-response rate. It was multiplied by
1.5 (design effect), resulting in a final estimated sample size of 630. We used and analyzed data with complete
information, which means a list-wise deletion approach was used and data with missing values were excluded from
analysis (4 patients were excluded).

The patients were selected using the random sampling technique. Initially, the total sample size was proportionally
allocated to the three study sites based on the number of diabetes patients served at medical Outpatient Departments
(OPDs) during the month before the start of the data collection. This resulted in 350 patients allocated to MRH, 175 to
Bost Teaching Hospital, and 105 to Kandahar Teaching Hospital. Subsequently, at the three hospitals, the clinical staff
provided the lists of patients who were receiving treatment for diabetes in the outpatient departments of the study sites.
Patients who met the inclusion criteria were randomly selected using Microsoft Excel software.
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Study Variables
Dependent Variable

The dependent variable was the presence (1) or absence (0) of hypertension diagnosis among patients with type 2
diabetes. Hypertension was defined as a systolic blood pressure (SBP) of > 140 mm Hg and/or diastolic blood pressure
(DBP) of > 90 mm Hg, and/or taking medicines for hypertension treatment.”> We followed the guidelines set by the
American Heart Association for blood pressure measurement.> Blood pressure recordings were obtained in a sitting
position after 10 minutes of rest. We used a manual sphygmomanometer, and the average of three intermittent (5-minute
intervals) readings was recorded.

Independent Variables
To examine the factors determining hypertension presence among patients with diabetes, we designed the study
questionnaire comprising questions on sociodemographic characteristics, clinical, and other related information that
may influence blood pressure. The sociodemographic characteristics we examined included age (< 40 years, 40—49 years,
> 50 years), sex (female, male), residence (urban, rural), education level (no formal education, religious studies, primary,
secondary/higher), marital status (single, married, divorced, widowed), employment (formally employed, privately
employed, self-employed, housewife, unemployed), household members (2-5, > 5), monthly household income in
Afghanis (< 10,000, > 10,000), and BMI. Body weight was assessed using BMI classification (normal, underweight,
overweight, obese) based on the WHO criteria for Asians.”®

The clinical and other related information gathered included disease duration (< 5 years, > 5 years), family history of
hypertension (yes, no), exposure to diabetes health education (yes, no), adherence to diet (yes, no), engagement in regular
physical activity (yes, no), number of anti-diabetic medications (one, more than one), currently smoking (yes, no), and
glycemic control status (good, poor). Glycemic control status was defined as “poor” for patients with HbA1C > 7 and
“good” for those with HbA1C < 7.7

Depression in patients with diabetes was assessed using the PHQ-9 scale, which included the frequency that patients
were bothered by nine depressive symptoms within the last two weeks.”® Each depressive symptom had 0 to 3 points,
yielding a total score of 27. The total score of 0—4 were considered no/minimal depression, 5-9 as mild depression,
10—-14 moderate depression, 15—19 severe depression, and > 20 extremely severe depression. A score of > 5 indicated
“with depressive symptoms” in our study. Previous studies have shown that the Pashtu version of PHQ-9 has acceptable
reliability among patients with chronic conditions.”*=° In the present study, we found very good internal consistency,
with an alpha coefficient of 0.88.

Data Collection

We used a structured questionnaire, which included close-ended questions on sociodemographics, clinical, and other
related information. Drafted initially in English, the questionnaire was translated into Pashtu, Afghanistan’s national
language. Additionally, the questionnaire was pre-tested among 30 patients with diabetes in a non-participating health
center (Fazli Curative Center) to ascertain its reliability.

To avoid coercion of patients, a team of six medical doctors (three males and three females), with a research
background and who were not health workers, conducted the interviews. Interviewers received a one-day training specific
to this study. Training included sessions on sampling procedures, interviewing techniques, blood pressure and weight
measurement, and filling out questionnaires. Additionally, patients underwent laboratory tests for blood glucose and
HbAI1C. On a regular basis, the principal investigators monitored the data collection procedures at the study sites.

Statistical Analysis
All analyses were performed using the SPSS version 27 statistical software. Descriptive statistics were employed to
explain the sociodemographic, clinical, and other related characteristics of the study participants. We have also provided

10,11,19,31-36

the prevalence of hypertension (Figure 1). After a comprehensive literature review, we included relevant

independent variables in the bivariate analysis. For the multivariable analysis, we retained the variables that had a p-value
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Figure | Prevalence of hypertension among patients with type 2 diabetes (n=609).

44.7%

55.3%

37.8%
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47.6%

52.4%

of less than 0.25 in the bivariate analysis.”’* We obtained odds ratio and 95% CI [OR (95% CI)] from the bivariate and
multivariable logistic regression analyses. A p-value of <0.05 was considered significant.

Results
A total of 609 patients with diabetes were included in the analysis (response rate 96.2%), and the majority of patients
were male (71.8%). Most participants were aged > 50 years (66.2%), married (71.4%), lived in urban areas (63.4%), and
had no formal education (79.1%). About half of the participants were unemployed (51.6%), 95.2% (580) lived in
households with more than five members, and 54% (329) had a monthly household income of less than 10000 (150 USD)
per month. In terms of BMI, nearly two-thirds were overweight (37.2%; 226) or obese (23.9%; 146). Further details are
presented in Table 1.

Table | Sociodemographic Characteristics

of the Study Participants (n

=609)

Variables

Frequency (%)

Age (In completed years)

<40 68 (11.2)

4049 138 (22.7)

250 403 (66.2)
Sex

Male 437 (71.8)

Female 172 (28.2)
Residence

Urban 386 (63.4)

Rural 223 (36.6)
Marital status

Single 5(0.8)

Married 435 (71.4)

Widowed/Divorced 169 (27.8)

(Continued)
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Table | (Continued).

Variables

Frequency (%)

Educational status

No formal education 482 (79.1)
Religious studies 32 (5.3)
Primary 63 (10.3)
Secondary/higher 32 (5.3)
Employment status
Employed 84 (13.8)
Self-employed 40 (6.8)
Housewife 170 (27.8)
Unemployed 315 (51.6)
Household members
2-5 29 (4.8)
>5 580 (95.2)

Monthly household income (in Afghanis)

< 10,000 329 (54.0)

2 10,000 280 (46.0)
BMI status

Underweight 22 (3.6)

Normal weight 215 (35.3)

Overweight 226 (37.2)

Obese 146 (23.9)

Notes: Underweight (<18.5 kg/m?), normal weight
(18.5-24.9 kg/m?), overweight (25-29.9 kg/m?), and

obese (230 kg/m?).

Abbreviation: BMI, Body Mass Index.

As shown in Table 2, 58% (353) of participants had diabetes for five or more years, 55.8% (340) had a positive family
history of hypertension, and the vast majority of the participants (81.3%) were on multiple anti-diabetic medications.
Moreover, one in four patients (24.1%) received health education on diabetes, 325 (53.4%) adhered to dieting, and 226

Table 2 Clinical and Other Related Characteristics
of the Study Participants (n=609)

Variables

Frequency (%)

Duration of diabetes

< 5 years 256 (42.0)

2 5 years 353 (58.0)
Family history of hypertension

Yes 340 (55.8)

No 269 (44.2)
Health education on diabetes

Yes 147 (24.1)

No 462 (75.9)

(Continued)
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Table 2 (Continued).

Variables Frequency (%)

Anti-diabetic medications

Single 114 (18.7)
Multiple 495 (81.3)

Diabetes control status

Good 257 (42.2)
Poor 352 (57.8)

Dietary adherence

Yes 325 (53.4)
No 284 (46.6)

Currently smoking

Yes 96 (15.8)
No 513 (84.2)

Physical activity

Yes 226 (37.1)
No 383 (62.9)

Depression symptoms

None/minimal 187 (30.7)
Mild depression 143 (23.5)
Moderate depression 169 (27.8)
Severe depression 73 (12.0)
Extremely severe depression 37 (6.1)

(37.1%) engaged in regular physical activity. Further, 96 (15.8%) were currently smoking and 352 (57.8%) had poor
glycemic control. Based on the PHQ-9 score, the vast majority of the participants had depressive symptoms (69.3%). The
percentage of patients with mild, moderate, severe, and extremely severe depression symptoms is presented in Table 2.

Out of the 609 patients with diabetes included in the study, 55.3% (95% CI: 51.2%-59.3%) were found to have
hypertension (Figure 1).

According to the results of binary logistic regression analysis, female gender [AOR=1.73, 95% CI (1.09-2.74)], age
of > 50 years [4.35 (2.78-2.6.81)], having diabetes for five or more years [2.13 (1.37-3.31)], poor glycemic control [1.80
(1.18-2.75)], and the presence of depressive symptoms [3.25 (2.59-4.80)] were associated with hypertension among
patients with diabetes (Table 3).

Discussion

This study investigated the prevalence and correlates of hypertension among patients with type 2 diabetes in southern
Afghanistan. The findings revealed that 55.3% of participants had hypertension. Several factors were significantly
associated with hypertension, including female gender, increasing age, longer duration of illness, poor glycemic control,
and the presence of depressive symptoms.

In this study, we found that 55.3% of patients had hypertension. This finding was consistent with studies assessing the
prevalence of hypertension among diabetes patients in many LMICs.>'%'""'*3% However, some studies have reported
a high prevalence of hypertension, ranging from 65% to 80%.'****! The only available evidence in Afghanistan is from
a study that was conducted in Kabul (urban population), where a higher prevalence (75%) of hypertension was found.

This divergence could be due to the fact that urban diabetes patients have a higher risk of hypertension.>'***

720 https: Diabetes, Metabolic Syndrome and Obesity 2025:18
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Table 3 Logistic Regression Analysis Results on Factors Associated with Hypertension Among Type 2 Diabetes Patients: Crude
and Adjusted Odds Ratios with 95% Cls

Covariates Categories Hypertension COR P-value AOR P-value
95% CI 95% CI
Yes No 95% ch 95% ch
Age (in years) <50 63 143 | Ref4.82 (3.35-6.93) | <0.00l | Ref 4.35 (2.78-6.81) | <0.001
250 274 129
Gender Male 229 208 | Ref 1.53 (1.06-2.20) 0.020 Ref 1.73 (1.09-2.74) | 0.019
Female 108 64
Marital status Currently married 232 105 Ref 1.33 (0.83-1.90) 0.28 - -
Currently unmarried 203 69
Residence Rural 80 143 | Ref 3.56 (2.52-5.03) | <0.00I Ref 1.30 (0.71-2.59) 0.240
Urban 257 129
Educational status Educated 67 60 Ref 1.14 (0.77-1.68) 0.511 - -
Uneducated 270 212
Employment status Employed 64 58 Ref 1.20 (0.81-1.79) 0.350 - -
Unemployed 273 214
Household income < 10,000 191 138 | Ref 1.27 (0.92-1.75) 0.14 Ref 1.47 (0.97-2.23) 0.064
2 10,000 146 134
Higher BMI Yes 243 129 | 2.86 (2.04-4.01) Ref | <0.00I I.13 (0.84—1.67)Ref 0.353
No 94 143
Time since diagnosis < 5 years 110 146 | Ref2.39 (1.72-3.32) | <0.001 | Ref2.13 (1.37-3.31) | <0.001
2 5 years 227 126
Physical activity Yes 96 130 | Ref2.29 (1.63-3.21) | <0.00I Ref 1.08 (0.32-1.45) 0.121
No 241 142
Smoking Yes 56 40 1.15 (0.74-1.79) Ref | 0.520 - -
No 281 232
Diabetes control status Poor 229 123 | 2.56 (1.84-3.57) Ref | <0.00I 1.80 (1.18-2.75) Ref | 0.006
Good 108 149
Depressive symptoms Yes 276 146 3.90 (2.70-5.62) Ref | <0.001 3.25 (2.59-4.80) Ref | <0.001
No 6l 126

Note: Significant values are bold.
Abbreviations: COR, Crude Odds Ratio; AOR, Adjusted Odds Ratio; Cl, Confidence Interval.

Nonetheless, the prevalence of hypertension is higher than in the general population (55.4% vs 25%).*> Given the high
prevalence reported in this study, it is imperative to integrate hypertension screening into diabetes management programs.
Additionally, it is important to note that the data in the current study is mainly collected from public healthcare facilities
in southern Afghanistan, and did not include private healthcare facilities that also offer diabetes care to a wider
population in the study area. Studies in Afghanistan have shown that the quality of care for non-communicable diseases
in often suboptimal in the public sector.**** Therefore, future studies with a larger sample, including private healthcare
facilities and community settings, would provide a better understanding.

The age differences we found in our study are similar to those of other studies performed in LMICs, which found that
the prevalence of hypertension was higher in older patients with diabetes.'® A systematic review encompassing 41
studies across Africa concluded that old age (=50 years) is a major contributor to the high prevalence of hypertension
among patients with diabetes.® The high risk of hypertension in this age group may be due to age-related changes in
blood vessels, decreased elasticity, and cumulative effects of metabolic disturbances associated with diabetes.>>>*° This
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finding emphasizes the importance of prioritizing targeted hypertension prevention and management strategies for older
patients.

The current findings observed that female patients with diabetes were more likely to have hypertension. This result is
similar to previous studies conducted in Afghanistan,'® and Iran.*” However, other studies have reported that hyperten-
sion is more prevalent among male patients with diabetes.*'* In Afghanistan, cultural barriers, women’s decision-making
autonomy, wealth, and education have consistently affected the access and utilization of healthcare services by Afghan
women, which may be contributing factors.**>° The recent sociopolitical challenges could further compound these
vulnerabilities.”" Therefore, addressing the underlying determinants influencing women’s choices regarding access and
utilization of healthcare services is paramount, especially in regions like Afghanistan.

This study found that the likelihood of hypertension increased with the longer duration of illness. Patients who had
diabetes for five or more years were 2.1 times more likely to have hypertension compared to patients who had diabetes
for a shorter duration. This finding is in agreement with previous studies done in Ethiopia,®' Cameron,'* Irag,'> and
Africa.>? In patients with diabetes, prolonged exposure to elevated blood sugar levels results in vascular damage,
thereby leading to high blood pressure.”® Additionally, a longer duration of diabetes is associated with several other
complications, especially in patients with uncontrolled diabetes.>*>* Therefore, clinicians should be aware of the greater
risk of hypertension and other complications in diabetes patients with a longer duration of illness.

The odds of hypertension were greater in patients with poor glycemic control than in those with good control. The
association between poor glycemic control and hypertension is previously reported in studies from LMICs.*'*%*> Poor
glycemic control remains a common problem that contributes significantly to diabetes-related complications and deaths,
particularly in LMICs."** In this study, a staggering proportion (57.8%) of patients had uncontrolled diabetes. To our
knowledge, no previous study has reported on glycemic control status and its contributing factors among Afghan patients
with diabetes. Hence, further research is needed to reveal the burden of uncontrolled diabetes in Afghanistan.

The final important variable which identified a significant association with hypertension was depression symptoms.
The findings revealed that diabetes patients with depressive symptoms are more likely to have hypertension than those
who had no/minimal depression symptoms. Depression is a common mental health condition in patients with chronic
diseases.’*~*>> Moreover, depression symptoms are also associated with poorer outcomes in patients with hypertension
and diabetes.**>*>" Considering the high prevalence of depression symptoms in this study, it is imperative to screen

diabetes patients for depression symptoms, and those at risk should be given bio-psycho-social support.

Limitations

This study has some limitations. First, most data in this multi-center study were self-reported, which could affect the
validity of the results. Second, due to resource constraints, we were not able to assess dyslipidemia in our sample, which
is a potential risk factor for hypertension among patients with diabetes. Therefore, future studies should investigate
including this and other relevant variables (ie, medication adherence, dietary patterns, concomitant medical conditions,
and corticosteroid use) in their analysis. Third, the sample was drawn from three public hospitals in southern
Afghanistan. Hence, the findings may not be generalizable to the entire country. Therefore, future studies should consider
a larger sample size and diabetes patients from different settings across Afghanistan. Finally, the cross-sectional nature of
the data did not allow for causal inferences regarding factors that may affect hypertension prevalence among diabetic
patients.

Conclusion

Our study revealed that hypertension is highly prevalent (55.3%) among patients with type 2 diabetes in southern
Afghanistan. Older age, female gender, longer duration of diabetes, poor glycemic control, and the presence of depressive
symptoms were determining factors for the presence of hypertension among patients with diabetes. Given the high
prevalence of hypertension among patients with type 2 diabetes in Afghanistan, it is imperative to integrate hypertension

screening into diabetes management programs.
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