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ABSTRACT

Hypertension poses a significant public health concern, leading to increased morbidity and mortality rates. Its
coexistence with diabetes often worsens the complications associated with both conditions. The aim of this study was to examine
the prevalence of hypertension and the factors influencing its occurrence among diabetic patients receiving follow-up care at the
Haidari Internal Medicine, Gastrointestinal Diseases, GI Endoscopy, and Colonoscopy Center in Jalalabad city, Nangarhar
Province, Afghanistan. The study was carried out from November 1, 2023, to January 30, 2024. We utilized a cross-sectional
design and conducted statistical analysis using SPSS software version 25.0. Categorical data were expressed as frequencies and
percentages. The associations between hypertension and various variables in diabetes mellitus (DM) were evaluated using chi-
square tests for trend. The findings demonstrated that age > 50 years, higher BMI, and type 2 DM were significant predictors of
hypertension among the studied population. Additionally, illiteracy, active smoking, a family history of hypertension, physical
inactivity, having diabetes for 5 or more years, and using both non-insulin and insulin treatments were linked to a higher
prevalence of hypertension. These findings highlight the need to address these risk factors in the management and prevention of
hypertension among individuals with diabetes.
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l. INTRODUCTION higher.  Alternatively, a previous diagnosis of
hypertension by a healthcare professional or the use of
antinypertensive medications are also considered
issue that affects a significant proportion of adults, with indicative of the condition [2, 3]. Hypertension presents
an approximate diagnosis rate of 9% among the adult a notable public health challenge worldwide, especially
population. Alarmingly, diabetes is associated with an in individuals with diabetes. This coexistence of
estimated 1.5 million global deaths each year. The conditions places a substantial health burden and
World Health Organization (WHO) has raised concerns requires focused attention and intervention [4]. The

Diabetes mellitus is a major worldwide health

that if current trends persist, diabetes could become the
seventh leading cause of death by 2030 [1].
Hypertension (HTN), commonly known as high
blood pressure, refers to the persistent elevation of
arterial blood pressure within the body. Although the
boundary between normal blood pressure and
hypertension is not clearly defined, clinical guidelines
generally classify it as having a systolic blood pressure
(SBP) of 140 millimeters of mercury (mmHg) or higher
and/or a diastolic blood pressure (DBP) of 90 mmHg or

prevalence of hypertension among individuals with
diabetes is nearly twice as high as that among
individuals without diabetes [5]. Among cardiovascular
disorders, hypertension is the most prevalent comorbid
condition in individuals with diabetes. If left
uncontrolled, the consequences of hypertension can be
devastating [6]. Hypertension is the cause of
approximately 7.5 million deaths annually, leading to a
total of 57 million disability-adjusted life years (DALY')
worldwide. It represents approximately 6% of all global
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deaths [3, 7]. Worldwide, approximately one billion
people are affected by hypertension, with about two-
thirds of these cases occurring in developing countries

[8].

The presence of both hypertension and diabetes
mellitus (DM) significantly contributes to the occurrence
and progression of complications affecting both
microvascular and macrovascular systems [9].This
combination also complicates treatment strategies and
leads to increased healthcare costs [10]. Studies have
shown that up to 80% of individuals with diabetes will
eventually succumb to cardiovascular diseases, with
hypertension and stroke being particularly prevalent [9].
The coexistence of hypertension in individuals with
diabetes is associated with a 44% higher risk of death
and a 41% higher risk of cardiovascular events,
compared to individuals with diabetes alone, where the
risks are 7% and 9% respectively [11].

The United Kingdom Prospective Diabetes
Study has provided evidence of the importance of blood
pressure (BP) control in preventing cardiovascular
complications among individuals with diabetes. A
reduction of 10 mmHg in mean systolic blood pressure
(SBP) is associated with a 12% decrease in the risk of
any diabetes-related complication and a 15% decrease in
diabetes-related deaths. Multiple risk factors contribute
to the development of hypertension [12], including
factors such as older age, overweight/obesity, unhealthy
diet, physical inactivity, smoking, and a family history of
hypertension [13, 14].

Currently, diabetes affects around one million
individuals in Afghanistan, with an estimated prevalence
of 5-9% in the general population. This indicates that
there may be one to two million undiagnosed cases of
diabetes in the country. Afghanistan encounters several
factors that contribute to the development of diabetes,
including population aging, rapid urbanization, a diet
reliant on carbohydrates, obesity, and a lack of physical
activity [11]. However, there is limited available data on
the prevalence of hypertension among individuals with
diabetes in Afghanistan. Thus, the objective of this study
was to evaluate the occurrence of hypertension
specifically among diabetic patients in Jalalabad city,
Nangarhar Province, Afghanistan.

1. MATERIALS AND METHODS

2.1. Study place, Design and Period

We conducted a cross-sectional study involving
266 diabetic patients who were attending their follow-up
at Haidari Internal Medicine, Gastrointestinal Diseases,
Gl Endoscopy, and Colonoscopy Center in Jalalabad
city, Nangarhar Province, Afghanistan. The data
collection period spanned from November 1, 2023, to
January 30, 2024.
2.2. Eligibility Criteria

We included individuals aged 18 years or older
who had a minimum follow-up period of one month.

Participants who were critically ill, had incomplete
medical records, were newly diagnosed with diabetes but
not registered, had hearing difficulties, or were pregnant
women were excluded from the study.
2.3. Data Collection Tool and Procedure

We gathered data by employing a structured
interviewer-administered questionnaire during face-to-
face interviews, patient record reviews, and physical
examinations. The assessment of behavioral variables
was conducted following the WHO STEPwise approach
for chronic disease risk factor surveillance [15]. Patient
record reviews provided the clinical variables, while
physical measurements were conducted to obtain
specific data. Body weight was accurately measured to
the nearest 0.1 kg using a portable weight scale machine.

The subjects were barefoot and wearing light
indoor clothing during the measurements. Height was
measured in meters. Body mass index (BMI) was
calculated as the weight in kilograms (kg) divided by the
square of height in meters (m2). Systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were
measured on the left arm at heart level using a mercury-
based sphygmomanometer. The measurements were
taken after the subjects had rested for at least 10 minutes,
and for those who consumed hot drinks like tea, the rest
period was extended to 30 minutes. If the study subjects
had SBP > 140 mmHg or DBP > 90 mmHg, blood
pressure was remeasured, and the average value was
recorded.
2.4. Statistical Analysis

The statistical analysis was performed using
SPSS software version 25.0. Categorical data were
presented as frequencies and percentages. To examine
the associations between study variables and
hypertension, chi-square tests for trend were utilized.
Variables with a significance level of P = 0.05 were
considered to have a significant association with
hypertension.

1.  RESULTS

3.1. Socio-Demographic Characteristics of Participants

A total of 266 participants were enrolled in this
study. Among the respondents, 60.90% (162) were
female. Regarding age, 48.87% (130) of the participants
were aged 50 years or older. In terms of marital status,
71.05% (189) were married, whereas 28.94% (77) were
single. Regarding educational background, 63.90% (170)
were illiterate, 11.65% (31) had completed primary
education, 7.89% (21) had finished secondary education,
and 16.54% (44) held a university degree or higher. In
relation to residency, 54.13% (144) lived in rural areas,
while 45.86% (122) resided in urban areas. About family
history of hypertension, 67.66% (180) responded
positively. Furthermore, in terms of average monthly
income, 56.39% (150) reported earning less than 10,000
Afghani per month (Table 1).
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Table 1: Socio-Demographic Characteristics of Patients with Diabetes Mellitus

Variables Category Number Prevalence (%)
Sex Male 104 39.09
Female 162 60.90
<30 years 40 15.03
Age 30 to 39 years 26 9.77
40 to 49 years 70 26.31
>50 years 130 48.87
. Married 189 71.05
Marital status Single 77 2894
Iliterate 170 63.90
. Primary 31 11.65
Educational status Secondary -~ 7 89
University and above 44 16.54
Residence Urban 122 45.86
Rural 144 54.13
I . Yes 86 32.33
Family history hypertension NO 180 67.66
<10000 150 56.39
Average monthly income 10000 to 20000 45 16.91
21000 to 30000 35 13.15
>30000 36 13.53

3.2. Clinical and Behavioral Characteristics of
Participants

This study included a total of 266 participants.
The majority (74.43%) of the respondents were
diagnosed with type 2 diabetes mellitus (DM-II).
Moreover, more than half (67.66%) of the study
participants had received a diabetes diagnosis within the
past 5 years. Among the participants, a total of 165
(62.03%) fell within the Overweight category of body
mass index (BMI). Eighty participants (30.07%) were
identified as active smokers, while 186 participants

(69.92%) had never smoked. Furthermore, 189
participants (71.05%) were diagnosed with hypertension
(HTN). In terms of diabetes treatment, 170 participants
(63.90%) used non-insulin medications, 60 participants
(22.55%) used insulin, and 36 participants (13.53%)
used both non-insulin and insulin. Regarding physical
activity, more than half (81.20%) of the study
participants were not engaged in any regular exercise.
One hundred nine participants (59.77%) had other
comorbid diseases, whereas 107 participants (40.22%)
did not have any other comorbid conditions (Table 2).

Table 2. Presents the clinical and behavioral characteristics of patients diagnosed with diabetes mellitus

Variables Category Number Prevalence (%)
1 68 15.90
Type of DM 2 198 84.10
. <5 years 180 67.66
Duration of DM >5 years 86 32.33
Hypertension Yes 189 71.05
No 77 29.94
Noninsulin 170 63.90
Treatment regimen Insulin 60 22.55
Both 36 13.53
Under weight 29 10.90
BMI Normal weight 16 6.01
Over weight 165 62.03
Obese 56 21.05
Smoking Yes 80 30.07
No 186 69.92
Physical exercise Yes 50 18.79
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No
Other comorbid disease ves
No
. <1
Fasting blood sugar (mg/dl) >1§8

216 81.20
159 59.77
107 40.22
192 72.18
74 27.81

3.3.  Factors
Hypertension
A chi-square test for trend was conducted to
examine the factors independently associated with
hypertension among patients diagnosed with diabetes
mellitus (DM) at a significance level of P < 0.05. The
analysis included variables such as age, educational
level, types of DM, smoking status, family history of
hypertension, physical inactivity, body mass index
(BMI), duration of diabetes, and treatment regimen.
Among these variables, age was identified as an
independent  factor in  predicting hypertension.
Participants aged 50 years or older had a significantly
higher prevalence of hypertension compared to those

Independently  Associated  with

younger than 30 years. BMI also emerged as a
significant factor, with patients in the obesity or
underweight BMI categories showing a significantly
higher tendency to develop hypertension compared to
those with a normal BMI. Patients diagnosed with type 2
DM were found to have a significantly higher likelihood
of developing hypertension compared to those with type
1 DM. Furthermore, the prevalence of hypertension was
significantly higher among participants who were
illiterate, active smokers, had a family history of
hypertension, engaged in inactive physical exercise, had
a duration of diabetes mellitus (DM) of five years or
more, and used both non-insulin and insulin treatments.
Table 3 provides a summary of these findings.

Table 3: Analysis of Factors Associated with Hypertension among Diabetes Patients

Hypertension

Variables Category Yes No P-value
<30 years 6 34 1.3
Ade 30 to 39 years 7 19 0.168
g 40 to 49 years 41 29 0.024
>50 years 80 50 0.001
Iliterate 79 91 0.063
. Primary 9 22 0.532
Education level Secondary 6 15 0.752
College and above 11 33 14
1 10 58 1.2
Type of DM 2 114 84 0.001
smokin Yes 44 36 0.00
g No 55 135 2.1
I . Yes 46 40 0.001
Family history hypertension No 89 91 123
T Yes 124 92 2.31
Physical inactivity NO 35 15 0.00
Under weight 91 74 0.05
BMI Normal weight 13 32 1.52
Obese 31 25 0.00
. <5 years 98 82 1.32
Duration of DM >5 years 49 37 0.01
Noninsulin 91 79 2.12
Treatment regimen Insulin 35 25 1.24
Both 22 15 0.05

IV.  DISCUSSION

In our study, we found that the prevalence of
hypertension among diabetic patients was 71.05%. This
finding aligns with previous research conducted in

various regions. For example, studies conducted in
Botswana reported a prevalence of 61.2%, while
Benghazi, Libya reported 85.6%. In Morocco, the
prevalence was found to be 70.4%, whereas in Jordan it
was 76%. Another study conducted in Iraq reported an
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even higher prevalence of 89.6% [16-19]. These studies
further corroborate the observed prevalence of
hypertension in our study, providing additional support
to our findings.

Our study findings demonstrated a significant
independent association between age > 50 years and
hypertension (HTN) among diabetic patients, which is
consistent with previous research studies [16, 17]. This
association can be attributed to the natural aging process,
characterized by a decline in various physiological
functions and an increased vulnerability to non-
communicable diseases, including HTN. Moreover,
advancing age has consistently been linked to a higher
incidence of disease [1, 20]. Additionally, our study
revealed that diabetic patients who were current cigarette
smokers were more likely to develop HTN compared to
non-smokers, which aligns with findings from other
studies [21, 22].

Furthermore, our study revealed a positive
association between higher BMI and an increased risk of
developing hypertension, which is consistent with
previous research findings [16, 18]. This relationship can
be attributed to the detrimental effects of excessive
weight gain on cardiovascular health, including
endothelial dysfunction, inflammation, hemodynamic
alterations, and the progression of atherosclerosis [23].
Moreover, overweight individuals often experience
insulin resistance and elevated LDL cholesterol levels,
leading to narrowed blood vessels and the gradual onset
of hypertension. Additionally, as BMI levels increase,
the risk of wvarious chronic diseases, including
hypertension, escalates [24, 25]. Additionally, our study
found that diabetic patients who used non-insulin and
insulin treatments were more likely to develop HTN
compared to those who did not, which is consistent with
findings from other studies [26, 27].

The Chi-square analysis conducted in our study
revealed a significant relationship between physical
inactivity and a longer duration of diabetes with
hypertension among individuals with type 2 diabetes
mellitus (T2DM). Consistent with previous evidence,
our findings demonstrated that being physically inactive
was associated with a higher prevalence of hypertension
[28, 29], and insufficient physical activity was prevalent
among individuals with T2DM in Bangladesh [30].
These findings emphasize the importance of directing
efforts and resources towards increasing physical
activity levels among individuals with T2DM in
Bangladesh. Additionally, our study confirmed previous
research indicating that a longer duration of diabetes is
significantly associated with hypertension [18]. Several
studies have shown that as educational status decreases,
the prevalence of hypertension increases [31, 32]. A
meta-analysis by Leng et al. found that individuals with
the lowest education level had a twofold higher risk of
hypertension compared to those with the highest
education level [33]. In our study, we also observed a
higher percentage of patients with low education levels

in the hypertensive group. Low education levels may
influence patients' knowledge of hypertension and health
behaviors, such as diet, exercise, stress management, and
healthcare visits [34, 35].

V. CONCLUSION

The study findings revealed a substantial
prevalence of hypertension among individuals with
diabetes, highlighting the significance of actively
screening for hypertension and related cardiovascular
risk factors during diabetes follow-up. Furthermore, the
results indicated a significant association between higher
body mass index (BMI) and advanced age with the
coexistence of hypertension and diabetes mellitus (DM).
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