Integrated Blood Pressure Control Dove

ORIGINAL RESEARCH

High Prevalence of Uncontrolled Hypertension
Among Afghan Hypertensive Patients:
A Multicenter Cross-Sectional Study

Ahmad Haroon Baray', Muhammad Haroon Stanikzai ', Mohammad Hashim Wafa 2, Khalid Akbari®

'Department of Public Health, Faculty of Medicine, Kandahar University, Kandahar, Afghanistan; 2Neuropsychiatric and Behavioral Science
Department, Faculty of Medicine, Kandahar University, Kandahar, Afghanistan; 3Internal Medicine Department, Faculty of Medicine, Paktia University,
Paktia, Afghanistan

Correspondence: Muhammad Haroon Stanikzai, Department of Public Health, Faculty of Medicine, Kandahar University, District # 10, Kandahar,
Afghanistan, Tel +93704775578, Email haroonstanikzail @gmail.com

Background: Despite striking advances in the management of hypertension, blood pressure (BP) control remains suboptimal
worldwide. Sustainable Development Goals (SDGs) call for 80% control rates by 2030, highlighting the urgency for improvements
in hypertension control.

Objective: We aimed to determine the prevalence of uncontrolled hypertension (>140/90 mmHg) and assess its associated factors in
Afghan hypertensive patients.

Methods: We conducted this multicenter cross-sectional study at three Afghan public hospitals in Afghanistan. We recruited
hypertensive patients (n=950) on antihypertensive medications (AHMs) from August to December 2022. We analyzed only complete
datasets (853). We employed the 14-item Hill-Bone compliance scale to assess compliance with AHMs. We performed multivariable
logistic regression analyses to determine factors associated with uncontrolled hypertension.

Results: The mean age (£SD) of the patients was 47.5 (£ 9.5) years and males constituted 50.5% (431) of the study sample. The
prevalence of uncontrolled hypertension in this study was 77.3% (95% CI: 74.2-79.9%). Factors associated with uncontrolled
hypertension and their adjusted OR (95% CI) were physical inactivity: 3.45 (1.87-6.35), current smoking: 3.04 (1.50-6.15), high
salt intake: 3.57 (1.9-6.7), presence of comorbid medical disease: 2.22 (1.20—4.08), higher BMI: 3.32 (1.12-9.88), poor compliance to
AHMs: 8.50 (4.62—-15.6), and presence of depressive symptoms: 1.99 (1.2-3.27).

Conclusion: The prevalence of uncontrolled hypertension was high in the present study. Factors associated with uncontrolled
hypertension may epitomize potential targets for public/individual health interventions in Afghanistan.
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Introduction

Uncontrolled hypertension is unacceptably high in low- and middle-income countries (LMICs)." A growing body of
knowledge indicates that uncontrolled hypertension results in higher rates of premature cardiovascular diseases and
deaths."? Despite striking advances in the management of hypertension, blood pressure (BP) control remains suboptimal
worldwide.'* Sustainable Development Goals (SDGs)call for 80% control rates by 2030, highlighting the urgent need for
improvements in hypertension control.® Effective, safe, and efficient interventions can significantly decrease hyperten-
sion-related morbidity and mortality rates in LMICs."*

Globally, 31.1% (1.13 billion) of adults aged 30—79 years had hypertension in 2015, of which 79% had uncontrolled
hypertension.'~ Studies across regions have reported that the prevalence of hypertension ranges from 28.5% in high-
income countries to 31.5% in middle and low-income countries.” In Afghanistan, hypertension affects approximately
30% (5.3 million) of the adult population, and the prevalence of uncontrolled hypertension is approximately 80%
(4.2 million).® The actual estimates of uncontrolled hypertension may be higher due to the under-reporting of cases in
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developing countries, especially Afghanistan. The need for improvements in hypertension control is particularly urgent in
Afghanistan, where uncontrolled hypertension continues to be a major public health issue.’

Medical, social, and economic costs associated with uncontrolled hypertension are high.'~* Patients with uncontrolled
hypertension develop cardiovascular, renal, and cerebrovascular morbidity and mortality.'* In addition, their quality of
life is strongly affected by their physical and psychological disabilities.®® As a result, poor quality of life can adversely
affect adherence to antihypertensive medications (AHMs).” Additionally, the economic burden of hypertension is
a leading public health challenge in developing countries.'®!!

In Afghanistan, hypertension is among the top ten causes of death.'? A previous study showed that in Afghanistan,
the prevalence of uncontrolled hypertension was 75% and staggered in the adult population, causing cardiovascular
diseases with substantial morbidity and mortality in patients with hypertension.'® Various studies have revealed that poor
hypertension control in developing countries is due to many reasons, such as poor adherence to AHMs, clinical inertia,
mental health conditions, lack of free or low-cost BP medicines, physical inactivity, non-adherence to low salt intake,
failure to focus better on social determinants of health, accessibility of healthcare facilities, and organizational failure.'*"
7 However, there is limited evidence in the study area regarding uncontrolled hypertension and its associated factors in
patients receiving treatment. Therefore, this study aimed to determine the prevalence of uncontrolled hypertension and
assess the factors associated with poor hypertension control in three public hospitals across Afghanistan.

Materials and Methods
Study Settings and Design

This cross-sectional study included adults with hypertension at public hospitals in Afghanistan. We conducted this study
at three public hospitals in Afghanistan between August and December 2022. The three study sites were Mirwais
Regional Hospital in Kandahar, Ibn Sina Hospital in Kabul, and the Paktia Provincial Hospital in Paktia. Each hospital
has a designated outpatient department for internal medicine, which delivers diagnostic and therapeutic services for
patients with hypertension, Diabetes Mellitus (DM), and other common medical conditions. The study sites were selected
through convenience sampling.

Sample Size and Sampling

To calculate our sample size of 850 participants, we employed a single population proportion formula considering the
prevalence of uncontrolled hypertension at 75%, 5% margin of error, a 95% confidence interval, and a 10% non-response
rate. A design effect of 2.0 was included which doubled the required sample size. There were a total of 2523 hypertensive
patients on initial visit in three hospitals: Mirwais Regional hospital (1012), Ibni Sina Hospital (780), and Paktia
Provincial Hospital (731). The sample population was distributed among the three hospitals using a systematic sampling
method. We randomly recruited 950 hypertensive patients at their initial visit to three public hospitals and at the three-
month follow-up visit. The response rate was 90.7% (n = 862). The final analysis consisted of 853 (89.7%) participants
with complete datasets. Finally, 395, 243, and 215 hypertensive patients were selected from Mirwais Regional Hospital,
Ibni Sina Hospital, and Paktia Provincial Hospital, respectively.

Study Population

We included all consenting adult (> 18 years old) hypertensive patients receiving antihypertensive follow-up treatment at
public hospitals for at least three months at the time of our data collection. We excluded pregnant women, patients with
compromised consciousness, and those diagnosed with hypertensive urgency or emergency conditions. Moreover, we
excluded patients with missing blood pressure data or other related variables (Figure 1).

Study Variables
Dependent Variable
Uncontrolled hypertension is a systolic blood pressure > 140 mmHg and a diastolic blood pressure > 90 mmHg, despite
medical treatment.'® It was the dependent variable. We followed the guidelines of the American Heart Association for
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Hypertensive patients on initial visit at three hospitals
(n=2523)

Mirwais Regional hospital (1012), Ibni Sina Hospital (780),
and Paktia Provincial Hospital (731)

\ 4

Randomly selected patients (n=950)

Excluded:

* Lost to follow-up (n=62)

* Pregnant women (n=22)

* Refused to participate (n=4)
* Incomplete data (n=9)

v

Participants (n=853)

Figure | Participants’ inclusion flow chart.

blood pressure measurements.'? To measure BP, the investigators used a manual sphygmomanometer. We calculated the

mean of three BP measurements.

Independent Variables
The socio-demographics of our participants included age, sex, residence, marital status, educational background,
occupation, monthly household income, and Body Mass Index (BMI).

Lifestyle/behavior-related variables included smoking, physical activity, and treatment adherence. Other variables of
interest included table-added salt and fruit and vegetable intake. The presence of concomitant medical conditions, family
history of hypertension, duration of hypertension, and antihypertensive medications were health-related characteristics of
the patients.

In this study, we employed a validated International Physical Activity Questionnaire (IPAQ) to measure the level of
physical activity among the study participants.’>*' Additionally, we employed the term pre-existing comorbidity to
denote a chronic health problem, such as Ischemic Heart Disease (IHD), Diabetes Mellitus (DM), and chronic kidney
diseases that the patient might have along with hypertension.

This study employed the 14-item version of the Hill-Bone compliance scale to assess compliance with high blood
pressure treatment.”>>* The compliance scale measures three important behavioral domains of high blood pressure
treatment: appointment keeping (3 items), diet (2 items), and medication adherence (9 items). The Hill-Bone compliance
scale is a globally credible instrument with good internal validity and reliability for assessing compliance with high blood
pressure treatment.*>>*

We employed the Patient Health Questionnaire-9 (PHQ-9) to measure the presence and severity of depressive
symptoms during the last two weeks and assess the prevalence of probable depression. The PHQ-9 is a 4-point scale
from 0 (not at all) to 3 (nearly every day), yielding a total score from 0 to 27. The questionnaire is a globally credible
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instrument with good psychometric properties for assessing depressive symptoms based on DSM-IV criteria.>>*® The
internal consistency (Cronbach’s alpha) value for the Pashtu version in this study was 0.92.

Data Collection

The study questionnaire was initially drafted in English language and then translated into the local languages (Pashtu and
Dari) spoken by the study participants. Bilingual translators familiar with the medical terminology used in the
questionnaire translated the questionnaire. We assessed the clarity and simplicity of the final version of the questionnaire
through a pilot study of a small group of teaching hospital patients at Kandahar University. Patients who consented to the
pilot study had socio-demographic attributes (eg, age, sex, and education level) similar to those of the study population.
We employed the pilot study results to refine the questionnaire for its cultural appropriateness and linguistic accuracy for
the target population.

A team of six trained medical doctors and three supervisors (trainees of the Master of Public Health Program)
collected the data. The data collection process followed standard protocols and ethical guidelines to ensure the
privacy and confidentiality of the study participants. We designed the data collection process to minimize any
potential bias or errors that could affect the accuracy and reliability of the collected data. Additionally, the
collected data were regularly reviewed and monitored to ensure that the data met the required quality standards
for analysis and interpretation.

Statistical Analysis

We used the Statistical Package for Social Sciences (SPSS) version 21.00 for data analysis.”’” We conducted
descriptive statistics, such as mean, standard deviation, frequency, and percentage, to understand the participants’
socio-demographics, lifestyle, and other related characteristics. Based on the literature review, we employed
inferential statistics, such as chi-square tests, to investigate the association of potential factors with poor BP
control. Independent variables evaluated included: socio-demographics, lifestyle/behavioral, and other related
characteristics of the patients. We identified and retained every independent variable with a p-value < 0.25 in
the multivariable logistic regression. After adjusting for age and gender, we performed multivariable logistic
regression to determine the factors associated with uncontrolled hypertension in our subjects. We set statistical
significance at P < 0.05.

Results

We interviewed 853 hypertensive patients from the 950 recruited patients, yielding a response rate of (89.7%). In our
sample, 50.5% (431) were males, and the mean age (£SD) of the patients was 47.5 (+ 9.5) years. A big chunk (777;
91.1%) of our participants were married, and more than two-thirds (584; 68.5%) had no formal education. Approximately
one-third (35.8%) of the patients were gainfully employed, and the median household monthly income was Afghanis
9000 (IQR: 6000—13,000), which is equivalent to approximately USDS 105 (March 2023). Their BMI was 23.3 Kg/m?,
and less than a fourth of our participants (195; 22.9%) were overweight or obese. Table 1 illustrates the detailed socio-
demographics of the patients.

Table 2 summarizes the behavioral and lifestyle characteristics of the study participants. About 28.7% (245) of the
study participants were current smokers, and 80.2% (684) were physically inactive. Only 12.2% (76) and 11% (94) of the
patients consumed fresh fruits and vegetables more often (daily), respectively. One-third (33.1%, 282) of the participants
reported adding salt to their food at the table (Table 2).

The mean duration (+SD) of hypertension was 6.8 (= 5.06) years (range 1-45 years), and 48.7% (415) had a family
history of hypertension. Of all respondents, 38.5% (328) had comorbid medical disease, 30.2% (258) were using NSAIDs,
and 23.9% (204) reported BP monitoring at home. More than a fourth (230; 27.0%) were taking one type of AHM, 290
(34%) were taking two types of AHMs, and 333 (39%) were taking three or more types of AHMs. Approximately 30% (256)
of the patients reported traditional approaches to treating their hypertension. A significant proportion of patients (91.1%, 777)
used to buy their AHMs from private pharmacies. The prevalence of depressive symptoms was 51.8%, with mild, moderate,
moderately severe, and severe depression categories at 10.9%, 27.4%, 13.0%, and 0.5%, respectively. The mean compliance
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Table | Socio-Demographic Characteristics of the
Study Participants (n=853)

Variables Frequency (%)
Age (In completed years)
22-29 20 (2.3)
30-39 124 (14.5)
4049 388 (45.5)
50-59 232 (27.2)
= 60 89 (10.4)
Sex
Male 431 (50.5)
Female 422 (49.5)
Residence
Urban 445 (52.2)
Rural 408 (47.8)
Marital status
Single 19 (2.2)
Married 777 (91.1)
Widowed 54 (6.3)
Divorced 3 (04)
Educational status
No formal education 584 (68.5)
Primary 93 (10.9)
Secondary 92 (10.8)
High school graduate 67 (7.8)
Higher studies 17 (2.0)
Employment status
Self-employed 239 (28.0)
Public employed 43 (5.0)
Private/NGO employed 24 (2.8)
Housewife 273 (32.1)
Unemployed 274 (32.1)
Household members
<8 456 (53.5)
>8 397 (46.5)
Monthly household income (in Afghanis)
< 10,000 573 (67.2)
11,000-20,000 207 (24.3)
> 21,000 73 (8.5)
BMI status
Under weight 10 (1.2)
Normal weight 648 (75.9)
Over weight 138 (16.2)
Obese 57 (6.7)
Abbreviations: BMI, Body Mass Index; NGO, Non-Governmental
Organizations.
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Table 2 Behavioral/Lifestyle Characteristics

of the Study Participants (n=853)

Variables Frequency (%)
Current cigarette smoking

Yes 245 (28.7)

No 608 (71.3)
Physical activity

Yes 169 (19.8)

No 684 (80.2)
Level of physical activity (n=169)

Low 45 (26.6)

Moderate 85 (50.3)

High 39 (23.1)
Fruits consumption

Rarely 332 (53.1)

Sometimes 159 (25.4)

More often 76 (12.2)
Vegetables consumption

Rarely 345 (40.5)

Sometimes 414 (48.5)

More often 94 (11.0)
Meat consumption

Rarely 673 (78.9)

Sometimes 109 (12.8)

More often 71 (8.3)
Added table salt

Yes 282 (33.1)

No 571 (66.9)

Note: Rarely (less than once a week); Sometimes (I1-3
times a week); More often (4-7 times a week).

score (£SD) using the Hill Bone antihypertensive compliance scale was 23.6 (£ 3.5) and 42.1% (359) had poor compliance
(lowest score of 14 indicates good compliance, highest score 56 indicates poor compliance) (Table 3).

At the time of this study, we found that the prevalence of uncontrolled hypertension was 77.3% (95% CI: 74.2—
79.9%) among our study participants (Figure 2).

Factors Associated with Uncontrolled Hypertension Among Study Participants

A multivariable logistic regression analysis indicated that physical inactivity (AOR= 3.45, 95% CI: 1.87-6.35), smoking
(AOR=3.04, 95% CI: 1.50-6.15), high salt intake (AOR=3.57, 95% CI: 1.9-6.7), presence of comorbid medical disease
(AOR= 2.22, 95% CI: 1.20-4.08), higher BMI (AOR= 3.32, 95% CI: 1.12-9.88), poor compliance to AHMs (AOR=
8.50, 95% CI: 4.62—15.6), and presence of depressive symptoms (AOR=1.99, 95% CI: 1.2-3.27) were factors associated
with uncontrolled hypertension (Table 4).
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Table 3 Health Profile Related Characteristics of the Study Participants (n=853)
Variables Frequency (%)
Duration of hypertension (years)
1-5 401 (47.0)
25 452 (53.0)
Family history of hypertension
Yes 415 (48.7)
No 438 (51.3)
Comorbid medical disease
Yes 328 (38.5)
No 525 (61.5)
Diabetes
Yes 125 (14.7)
No 728 (85.3)
BP monitoring at home
Yes 204 (23.9)
No 649 (76.1)
NSAIDs use
Yes 258 (30.2)
No 595 (69.8)
Number of AHMs
Monotheraphy 230 (27.0)
Dual theraphy 290 (34.0)
23 333 (39.0)
Source of AHMs
Private pharmacies 777 (91.1)
Public 76 (8.9)
Traditional approaches to treat hypertension
Herbal medicines 113 (13.3)
Homeopathy 94 (11.0)
Tawez (religious) 49 (5.7)
None 597 (70.0)
Severity of depression (PHQ-9)
None/minimal depression 411 (48.2)
Mild depression 93 (10.9)
Moderate depression 234 (27 .4)
Moderately severe depression 111 (13.0)
Severe depression 4 (0.5)
Compliance to antihypertensive medications (HB-compliance scale)
Good compliance 117 (13.7)
Moderate compliance 377 (44.2)
Poor compliance 359 (42.1)
Abbreviations: BP, Blood Pressure; NSAIDs, Non-Steroidal Anti-Inflammatory Drugs; AHMs, Anti-
Hypertensive Medications; PHQ-9, Patient Health Questionnaire-9; HB, Hill-Bone.
Integrated Blood Pressure Control 2023:16 https: 29

Dove:


https://www.dovepress.com
https://www.dovepress.com

Baray et al Dove

® Uncontrolled = Controlled

Figure 2 Prevalence of uncontrolled hypertension among study participants (n=853).

Discussion

In this study of 853 adult patients with hypertension, we found that 77.3% had uncontrolled hypertension. Multivariable
analyses showed that several patient attributes (ie, physical activity, smoking status, salt intake, BMI, presence of medical
comorbidities and depressive symptoms, and compliance with AHMs) were significantly associated with uncontrolled
hypertension.

In the present study, the vast majority (77.3%) of the patients had uncontrolled hypertension during their follow-up
visit at public hospitals. Previous studies on LMICs have found that the prevalence of uncontrolled hypertension varies
substantially from country to country and even by region within a country. For instance, a recent systematic review and
meta-analysis of community based non-interventional studies from India found that the pooled prevalence of uncon-
trolled hyperextension was as high as 82.5% and had significantly poor control rates in the eastern region.'” Findings

Table 4 Factors Associated with Uncontrolled Hypertension; Crude and Adjusted Odds Ratio with 95% ClI

Independent Variable Categories Hypertension Crude Odds Ratio | Adjusted Odds Ratio
Uncontrolled | Controlled (95% b (95% b
Age® < 40 96 48 | -
240 563 146 1.92 (1.30-2.85)
Sex Male 341 90 1.23 (0.89-1.70) -
Female 318 104 |
Residence Urban 332 113 0.72 (0.52-1.00) -
Rural 327 8l |
(Continued)
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Table 4 (Continued).

Independent Variable Categories Hypertension Crude Odds Ratio | Adjusted Odds Ratio
Uncontrolled | Controlled (#5% b #5% b
Marital status® Currently married 605 172 1.43 (0.84-2.42) -
Currently unmarried 54 22 |
Education status® Educated 188 8l | -
Uneducated 471 113 1.79 (1.28-2.50)
Employment status® Employed 421 158 | -
Unemployed 238 36 2.48 (1.67-3.68)
Physical activity Yes 88 8l | |
No 571 113 4.65 (3.23-6.68) 3.45 (1.87-6.35)
Smoking Yes 221 24 3.57 (2.26-5.64) 3.04 (1.50-6.15)
No 438 170 | |
Fruits intake® Rarely 375 32 4.68 (2.43-8.64) -
Frequently 284 162 |
Added table salt Yes 261 21 5.40 (3.34-8.72) 3.57 (1.90-6.70)
No 398 173 | |
Duration of hypertension 1-5 years 259 142 | -
> 5 years 400 52 4.21 (2.96-6.00)
BP monitoring at home Yes 141 63 | -
No 518 131 1.76 (1.24-2.51)
Number of medications Single 124 106 | -
Multiple 535 88 5.19 (3.68-7.32)
Comorbid disease Yes 296 32 4.12 (2.74-6.21) 2.22 (1.20-4.08)
No 363 162 | |
Family history of hypertension Yes 124 106 3.82 (2.66-5.48) -
No 535 88 [
BMI Overweight/obese 174 21 2.96 (1.82-4.82) 3.32 (1.12-9.88)
Normal weight 485 173 | |
Compliance to AHMs Yes 337 22 | |
No 322 172 8.18 (5.1-13.08) 8.50 (4.62—-15.6)
Depression Yes 390 52 3.95 (2.78-5.63) 1.99 (1.20-3.27)
No 269 142 | |

Notes: Based on relevant literature, we re-categorized variables for binary and multivariable analysis. 21 <40; 0=<40, b|=Currently married; 0=Currently married,
l=Uneducated; 0=Educated, ¢I=Unemployed; 0=Employed, ®|=Rarely; 0=Frequently.
Abbreviations: BP, Blood Pressure; BMI, Body Mass Index; AHMs, Anti-Hypertensive Medications.
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from several other LMICs reported uncontrolled hypertension in 82.5% of the study participants in Uganda,® and 52.1%
in Ethiopia.'* Variation in the prevalence of uncontrolled hypertension reported in pertinent literatures can be attributed
to variation in socioeconomic status, geographic locations, research methodology, dietary habits of study participants,
and other non-explored factors. These considerably high rates of uncontrolled hypertension emphasize the necessity for
perpetual monitoring and improved management of hypertension, particularly in Afghanistan, where access to healthcare
services and medications is limited.’

In this study, physically inactive patients suffered from uncontrolled hypertension, supporting the previously
published findings that physically inactive patients with hypertension are more likely to have uncontrolled
hypertension.'”*® Furthermore, our results showed that high BMI (overweight/ obesity) also played a significant role
in uncontrolled hypertension. These findings highlight the need to promote physical activity in the Afghan population to
enhance the prevention and management of hypertension. Thus, addressing physical inactivity and encouraging regular
exercise may improve overall health by ensuring appropriate body weight and lowering the risk of other chronic diseases,
such as type 2 diabetes and certain types of cancer.”>°

Our findings indicate that current smoking was associated with uncontrolled hypertension. This result is consistent
with other pertinent studies, for instance, the Hypertension Optimal Treatment (HOT) study that has also observed high
rates of uncontrolled hypertension in current smokers.’ Notably, recent studies have demonstrated the role of smoking
cessation in reducing cardiovascular complications in high-risk populations.'*** Hence, developing and implementing
smoking cessation strategies specific to patients with hypertension are crucial.

We observed that our subjects with added table salt were more likely to report higher rates of uncontrolled
hypertension than their counterparts. Consistently, extensive evidence has shown that high salt intake increases the
rate of uncontrolled hypertension and that dietary salt restriction leads to a better response to AHMs.**** The higher
levels of hypertension among patients with high salt intake result from its effect on the function of the renin-angiotensin
system, which leads to fluid retention and increases uncontrolled hypertension.>*** This finding highlights the urgency
for interventions aimed at dietary salt restriction in patients with hypertension. Education on the recommended daily salt
intake and limiting high-sodium foods epitomize such interventions.**-*

We discovered a high prevalence (38.5%) of medical comorbidities among our study participants and that they were
highly associated with uncontrolled hypertension. Studies conducted in South Asia®® and China®’ reflected a consistent
finding where medical comorbidities, such as diabetes mellitus and chronic kidney disease, have been shown to increase
the risk of uncontrolled hypertension. Extensive evidence has shown that controlling hypertension among hypertensive
patients with chronic medical comorbidities might be challenging because many chronic medical diseases are secondary
causes of hypertension.” >’ Considering the risk of engendering or aggravating hypertension in this population, the
screening and early detection of hypertensive patients with medical comorbidities are salient in hypertension
management.

It is well-known that lifelong compliance with AHMs is crucial in hypertension management.>'*> We observed that
42.1% of our study participants had poor compliance with AHMs. Our findings were slightly higher (6.5%) than the
results of a systematic review that reported the pooled adherence to AHMs to be approximately 35.6% among LMICs.*®
Additionally, consistent with existing literature, we noted that patients with poor compliance to AHMs had eight times
higher odds of developing uncontrolled hypertension than those with good compliance to AHMs.>>*3? The results of
this study could evoke the development of effective drug adherence programs that may, in turn, help reduce uncontrolled
hypertension and improve public health outcomes in Afghanistan and beyond.

The ongoing multidimensional conflict in Afghanistan and its inevitable psycho-social and economic consequences
have undoubtedly contributed to the psychological problems of Afghans.*>*' The findings of this study portray a high
prevalence (51.8%) of depressive symptoms in our study participants. Previous studies have shown that depression is
common in patients with uncontrolled hypertension and may interfere with blood pressure control.******3 Thus, screening
and early detection of depression in hypertensive patients is a salient and cost-effective tool that may improve

4
outcomes. 3
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Limitations

This study has several limitations. First, we measured blood pressure only at the follow-up visits instead of regular
monitoring to determine blood pressure steady levels. Such glimpsed measurement may have engendered misclassifica-
tion of some patients as either controlled or uncontrolled. Second, our data epitomize three public hospitals; therefore,
making any generalization calls for caution. Third, the study overlooked specific factors such as patient education and
secondary causes of hypertension, which may have impacted blood pressure control. Fourth, we employed the Pashtu
versions of the PHQ-9 and the 14-item Hill-Bone compliance scales for the first time, while their psychometric properties
require assertion. Finally, the cross-sectional design challenges the causal relationships between the variables. Therefore,
we recommend future research with a longitudinal design that will flourish causal inferences between various variables.

Conclusion

The prevalence of uncontrolled hypertension was high (77.3%) in the present study. Physical inactivity, current smoking,
high salt intake, medical comorbidity, higher BMI, poor compliance with AHMs, and depressive symptoms were
associated with uncontrolled hypertension. These factors may epitomize potential targets for public/individual health
interventions in Afghanistan and beyond.

Data Sharing Statement

The primary data used to support the findings of this study are available from the corresponding author upon request.
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2022). Additionally, we followed the ethical principles outlined in the Declaration of Helsinki and the Good Clinical
Practice (GCP) guidelines. The interviewer provided all potential participants with information concerning the study
objectives, benefits/risks of participation, and the right to retract from the study at any time. Prior to their inclusion in the
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