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Background and Aim: A major global public health concern is hypertension, particularly in low- and middle-income countries like
Pakistan. Despite the fact that its physical manifestations are widely recognized, little is known about its psychological effects and how
they impact patients’ quality of life (QoL) in clinical practice and research. The current study examined the relationship between the
quality of life of patients with hypertension and psychological distress, including stress, anxiety, and depression.

Methods: A total of 385 patients were recruited from a tertiary care facility in Lahore using a cross-sectional approach. The
Depression, Anxiety, and Stress Scale (DASS-21) was used to measure psychological distress, and the 12-item Short Form Health
Survey (SF-12) was used to measure quality of life. The Physical Component Summary (PCS-12) and the Mental Component
Summary (MCS-12) are the two summary scores that are produced by the SF-12. Non-parametric tests like the Kruskal-Wallis H-test
and the Mann—Whitney U-test were used in the statistical analysis.

Results: The findings showed substantial levels of psychological discomfort, with the most common severities being very severe
anxiety (50.1%), severe depression (31.2%), and severe stress (46.8%). More significantly, there was a high association (p<0.001)
between lower PCS-12 and MCS-12 scores and depression, anxiety, and stress, indicating a substantial negative impact of psycho-
logical distress on both the mental and physical aspects of quality of life. Psychological health and QoL results were also predicted by
sociodemographic characteristics, including age, gender, income, education, and work status.

Conclusion: These findings highlight the value of integrating psychological evaluation and psychiatric assistance into the manage-
ment of hypertension for enhanced overall health outcomes as well as patient quality of life.

Keywords: hypertension, quality of life, depression, anxiety, stress, hypertensive patients, PCS-12, MCS-12 QoL, psychological
factors, psychological distress, DASS-2, SF-12

Introduction

Hypertension is a major public health issue and a leading cause of morbidity and mortality worldwide, Responsible for
approximately 30% of all cardiovascular-related deaths.'-* Tt affects nearly 25% of the general population and 65% of the
elderly.® A recent review shows that hypertension is more prevalent in low- and middle-income countries (LMICs)

(31.5%) compared to high-income countries (28.5%).* Over 1.2 billion people worldwide suffer from hypertension,
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making it one of the most serious public health issues, and it is projected to be the leading cause of disability by 2030.>°

Hypertension contributes significantly to decreased disability-adjusted life years (DALYs) and is one of the most

common complaints in primary care.”® Hypertension increases the risk of death, cardiovascular disease, stroke, and

early disability.”'° Beyond physical complications, hypertension is associated with psychological distress, including

depression, anxiety, and stress, particularly among individuals with comorbid conditions or limited social support.''
Quality of life (QoL) as defined by WHO is

an individual’s subjective assessment of their standing in society, considering the cultural and value systems of their environ-

ment, and about their objectives, expectations, standards, and worries. 12

QoL is a multidimensional concept encompassing physical, emotional, and social well-being. Patients with chronic
conditions such as hypertension often report diminished QoL due to both physical symptoms and psychological factors.'?
Previous studies have shown that QoL in hypertensive patients can be influenced by factors including age, education,
marital status, duration of diagnosis, type of medications, and mental health comorbidities.'> Mental health disorders are
more frequently reported among hypertensive individuals than in the general population.'* Screening for mental illnesses
in elderly patients could help identify targets for preventive interventions and improve healthcare outcomes.'> "’
Depression contributes not only to emotional distress but also to fatigue and increased mortality in patients with
cardiovascular disease.'®'” When coexisting with hypertension, depression and anxiety heighten cardiovascular risk
exponentially.”'*® Anxiety often accompanies hypertension and depression, manifesting as tension, chest pain, and
gastrointestinal discomfort. It is associated with autonomic overactivation, leading to elevated blood pressure.”’ Although
hypertension has known modifiable (eg, diet, sodium, obesity) and non-modifiable (eg, genetics) risk factors, the direct
causality between anxiety and hypertension remains debated.?**

Stress is also a critical factor in the onset and progression of hypertension. It can induce physiological changes,
including elevated heart rate and blood pressure, and is associated with long-term complications such as psychiatric,
autoimmune, and cardiovascular disorders.** A study showed young adults who show heightened BP responses to stress
may be at a higher risk of developing hypertension as they age.”>*® This complex interplay of mental health issues and
hypertension is reflected in the healthcare challenges in Pakistan, where a predominantly private healthcare system leaves
73% of the population without comprehensive health insurance, forcing them to pay out-of-pocket for medical expenses.”*
According to WHO’s STEPwise approach, implemented in Punjab and Sindh, stage I hypertension (SBP >140 mmHg
and DBP >90 mmHg) is prevalent in 37% of the population, while stage Il hypertension (SBP >160 mmHg and DBP
>100 mmHg) affects 15.9%.?” Although hypertension’s physical complications are well documented, its psychological
impact particularly in LMICs such as Pakistan, remains underexplored. Limited studies have examined how psycholo-
gical distress affects QoL in hypertensive populations in this context. Our study addresses this gap by assessing the
association between depression, anxiety, stress, and QoL in Lahore. The current study aims to explore the impact of
psychological factors on QoL in patients with hypertension. By examining these factors, the study aims to promote more
integrated treatment strategies that consider both mental and physical health to improve overall health outcomes.

Materials and Methods
Study Design

The study employed a cross-sectional research design, collecting data from participants representing hypertension.

Study Setting
It was conducted at the University of Lahore Teaching Hospital, which provided the necessary setup for the investigation.
The study took place from January 2024 to August 2024.

Inclusion and Exclusion Criteria
The study participants were adults with confirmed hypertension who were at least 18 years of age. This group was
selected to align with the study’s focus on this medical condition. Participants were required to complete a questionnaire
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and, therefore, had to be mentally stable and capable of understanding the questions in order to provide written informed
consent. Patients with serious comorbidities, such as cancer, advanced renal disease, or heart failure, were excluded
because these conditions could affect both hypertension and psychological outcomes. Additionally, pregnant patients
were not included, as pregnancy-related physiological changes can impact blood pressure and psychological aspects. To
maintain data quality, patients unable to understand the questionnaire due to cognitive disability or a language barrier
were also excluded.

Sampling Method
Participants were chosen by using a convenient sampling method, which was used due to its practicality and ease of
access to the study population.

Variables

The DASS-21 was used to quantify the psychological values of stress, anxiety, and depression as exposure variables in
this study. This well-known self-report survey has 21 items that are evenly split into three subscales. Each item is
evaluated on a 4-point Likert scale, with 0 representing “did not apply to me at all” and 3 representing “applied to me
very much or most of the time.” More severe symptoms in each area result in higher scores. The outcome measure was
QoL, which was measured by the SF-12. SF-12 produces two component scores, the PCS-12 and the MCS-12, both of
which indicate respondents’ self-reported physical and mental health status. Further, sociodemographic and clinical
factors—such as age, gender, marital status, education, working status, income per month, residential area (urban/rural),
years with hypertension, number of times visited the doctor per month, controlled blood pressure, dietary habit,
cholesterol level, and impacts on activities of daily living were included as covariates in the analysis to determine
their impact on the relationship between psychological distress and quality of life.

Data Collection and Tools Used

The data collection tools were designed with the utmost sensitivity and care to clearly and properly explain the study’s
objectives to the participants. For patients with linguistic challenges, validated DASS-21 and SF-12 scale questionnaires
were employed in both English and Urdu versions. To enhance data quality across various literacy levels, qualified
experts fluent in both languages were present during the data collection process. These experts were trained and available
to answer any questions the patients might have and provide translations as necessary, especially for the assistance of the
illiterate participants via interviewer-administered questionnaires. Recognizing the importance of a favourable environ-
ment in healthcare studies, as frequently highlighted in the research, the data collection setting was made comfortable and
private. This setup encouraged respondents to provide honest and open responses. To ensure ethical standards were met,
written informed consent was obtained from each participant.

DASS-21 Scale

The DASS-21 (Depression Anxiety Stress Scales-21) is a self-assessment tool designed to measure depression, anxiety,
and stress levels. It comprises 21 items, with each item assessing one of these three emotional states. Participants rate
their experiences on a scale over a defined time frame, often the past week. This tool is valuable in both clinical and
research settings for measuring psychological distress. The DASS-21 includes three self-report scales used to assess the
emotional states of stress, anxiety, and depression. Each of these scales contains 7 items, which are divided into
subscales. The details of these scales are as follows:.”® The details of these scales are as follows:

Q3, 5, 10, 13, 16, 17, 21 (Depression)

Ql, 6, 8, 11, 12, 14, 18S (Stress)

Q2,4,7,9, 20, 19, and 15 (Anxiety)

For scoring purposes, each factor is multiplied by a factor of 2 to determine the final score for depression (D), anxiety
(A), and stress (S). Specifically:

Depression = D score x 2.

Stress = S score x 2
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Table | Detail of Levels of Depression, Stress, and Anxiety

Psychological Factor Level

Normal | Mild | Moderate | Severe | Extremely Severe

Depression 0-9 I-13 14-20 21-27 28+
Anxiety 0-7 8-9 10-14 15-19 20+
Stress 0-14 15-18 19-25 26-33 34+

Anxiety = A x 2
The DASS-21 provides a detailed breakdown of the severity levels for each psychological factor, as shown in Table 1.
These levels help to categorize the intensity of depression, anxiety, and stress in the participants:

SF-12 Scale

The SF-12 questionnaire, used to assess the quality of life (QoL) of participants, consists of 12 items divided into 8
subscales. These subscales evaluate various health aspects, including role physical (2 items), physical functioning (2
items), general health (1 item), vitality (1 item), bodily pain (1 item), role emotional (2 items), mental health (2 items),
and social functioning (1 item). The Mental Component Summary (MCS-12) score is derived from the raw scores of the
mental health, social functioning, role emotional, and vitality sub-dimensions. In contrast, the Physical Component
Summary (PCS-12) score is derived from the raw scores of the physical functioning, role physical, general health, and
bodily pain sub-dimensions. The raw results from the PCS-12 and MCS-12 are then standardized on a scale from 0 to
100, with higher scores indicating better health. This comprehensive approach allows for a nuanced understanding of the
participant’s overall health and well-being.”

Sample Size
To ensure the statistical reliability and generalizability of the data, the sample size calculation was crucial. The sample
size was determined using Daniel’s sample size formula:

Z(g7.P(1 — P)
Pz

Where,

n’ = sample size

Z(a/2) = Statistic for the level of confidence

P = Anticipated prevalence

d = Margin of error

A 95% confidence level (Z = 1.96) was used. The expected proportion (anticipated prevalence) was considered 50%
(P =0.5), and 5% precision (margin of error) will be considered (d=0.05).

(1-96)*x0-5(1—0-5)
(0.05)*

n =384.16
The calculated sample size was 384.

Pilot Study

A pilot study was conducted with 20 participants to evaluate the comprehensibility, clarity, and appropriateness of the
questionnaire for the target study population. During this pilot testing phase, researchers identified aspects of the
questionnaire that might need clarification or adjustment. Following pilot testing, a thorough reliability and validity
analysis was performed on the questionnaire, which assessed the psychological well-being of hypertension patients. The
reliability analysis indicated a high level of internal consistency, with Cronbach’s alphas based on pilot data for stress,
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anxiety, and depression being 0.892, 0.815, and 0.863, respectively, and for SF-12, 0.784. The construct validity of the
questionnaire was further supported by the Content Validity Index (CVI) scores. The CVI was assessed by 10 experts
who reviewed the tool. The experts rated each item on a 4-point Likert scale (1 = not relevant, 2 = somewhat relevant, 3
= quite relevant, 4 = highly relevant). The CVI was determined on the basis of the proportion of items rated 3 or 4
by experts, which were 0.94 for stress, 0.91 for anxiety, 0.96 for depression, and 0.92 for SF-12. These findings
demonstrate the validity and reliability of this questionnaire as a tool for evaluating psychological factors and QoL of
hypertensive patients.

Statistical Analysis

SPSS version 27 was used for data analysis. Initially, the Shapiro—Wilk test was employed to determine if the data could
be considered normally distributed. To outline the overall characteristics of the sample population, sociodemographic
information was summarised for each patient based on age, gender, income level, and education level, using frequencies
and percentages. The central tendencies and variability of the data were summarised by performing descriptive statistics,
including medians and interquartile ranges (IQR), along with frequencies and percentages. QoL and psychological
factors related to stress, anxiety, and depression levels were also presented as frequencies and percentages to show the
distribution of these symptoms within the sample. For two-group comparisons, such as examining associations between
dependent variables and independent variables with two categories, like gender, the Mann—Whitney U-test was used. The
Kruskal-Wallis H-test was employed to assess associations between psychological and demographic factors or psycho-
logical factors and QoL for independent variables with more than two ordinal categories (eg, income ranges or
educational attainment). All statistical tests were conducted at a significance level of p<0.05 to ensure that only results
with a high probability of statistical relevance were considered significant.

Results

Demographic Characteristics of Participants

Results from the current study showed that females represented a larger proportion of the study population at 55.6%,
compared to males, who accounted for 44.4% (Table 2). The largest share of subjects, 42.9%, was above 55 years old,
whereas those aged between 18-24 years formed the smallest category at only 9.6%. A considerable percentage, 51.2%

Table 2 Demographic Characteristics of the Participants (n=385)

Demographic characteristics Variables n %
Gender Male 171 | 44.4
Female 214 | 55.6

Age 18-24 37 | 96
25-34 26 | 6.8
35-44 67 | 174
45-54 90 | 234
55 and above 165 | 42.9
Weight 40-60 6l 15.8
61-80 197 | 51.2
81-100 102 | 26,5

100 and above 25 6.5
(Continued)
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Table 2 (Continued).

Demographic characteristics Variables n %
Region Urban 253 | 65.7
Rural 132 | 343
Marital Status Single 43 11.2
Married 289 | 75.1
Widow 51 132
Divorced 2 0.5
Employment Status Employed (full-time) 53 | 138
Employed (part-time) 19 | 49
Self-employed 37 | 96
Unemployed 237 | 61.6
Student 22 57
Retired 17 44
Current Level of Education llliterate 133 | 345
Primary education 99 | 257
Secondary education 53 | 13.8
Graduation 72 | 187
Post-Graduation 28 | 73
Monthly Income Less than 10,000 PKR 25 6.5
10,000-20,000 PKR 78 | 203
20,000-50,000 PKR 146 | 37.9
50,000-1,00,000 PKR 75 | 195
More than 100,000 PKR 6l 15.8
Diagnosis of Hypertension Less than 6 months ago 41 10.6
6 months to | year ago 14 3.6
| to 2 years ago 39 | 0.1
2 to 5 years ago 86 | 223
More than 5 years ago 205 | 53.2
BP Check-ups Monthly 147 | 382
Every 3—4 months 115 | 29.9
Every 6 months 78 | 203
Once a year 45 | 117
(Continued)
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Table 2 (Continued).

Demographic characteristics Variables n %
Last BP Reading <120/80 mmHg (Normal) 18 4.7
120-139/80-80mmHg 97 | 252
140-159/90-99 mmHg (stage ) 140 | 364
>160/100mmHg (Stage 2) 106 | 27.5
Do not know 24 6.2
High BP effect on daily activities | Yes 322 | 83.6
No 50 13
Do not know 13 34
Diet No sugar 45 | 11.7
Low carbohydrate/sugar 3 0.8
Low cholesterol 4 |
Low salt 103 | 268
Weight reduction 4 |
Vegetarian 4 |
No special diet 93 | 242
No sugar + Low salt 53 | 138
No sugar +Low salt + Low cholesterol | 17 | 4.4
Low salt + Low cholesterol 57 | 148
No sugar + Renal 2 0.5
Cholesterol Level Less than 200 mg/dL 118 | 30.6
More than 200 mg/dL 68 | 17.7
More than 250 mg/dL 27 7
Do not know 172 | 44.7

of respondents, had a weight range of 61-80 kg, indicating that this was the most common weight group among them.
Out of all respondents, 65.7% lived in urban areas, compared to 34.3% who lived in rural areas. Married individuals
constituted the majority, making up close to three-quarters of the sample at 75.1%, while divorced individuals
represented a very small segment at only 0.5%. The largest proportion of participants, 61.6%, were unemployed, whereas
only 13.8% were working full-time. Most of the participants, 34.5%, had no schooling background. Primary education
comprised nearly 25.7%, while post-graduate degree holders made up about 7%. The most frequently reported levels
were extremely severe anxiety (50.1%), severe stress (46.8%), and severe depression (31.2%). Moderate depression
(21.8%), anxiety (25.5%), and stress (17.4%) were also reported Supplementary Figure-1.

Prevalence and Severity of Psychological Factors Among Study Participants
The level of depression, anxiety, and stress among the participants was measured using the DASS-21 scale, as outlined in
Supplementary Table 1. Difficulty winding down was reported at severe levels by 20.5% of the participants, and 43.4%

found it hard to get going to some extent. Overreaction was extremely common, with 53.5% finding it at severe levels.
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Touchiness was also commonly reported, where 49.6% found it at severe levels. Intolerance was experienced by 58.4%

of the subjects. Also, 39% used nervous energy often, and 33% experienced moderate difficulty breathing. Hopelessness

was experienced by 22.3% at a severe degree, while 35.8% experienced a severe lack of self-worth. Changes in heart rate

were experienced moderately by 33.8%, and 25.7% indicated that they often experienced them. Fear with no apparent

cause was experienced by 37.9%, with 6.5% indicating it was severe. These results underscore the extreme psychological

distress that a high percentage of the participants endured.

Association of Depression, Anxiety, and Stress with Demographics
The analysis of psychological variables across various demographic groups revealed several key findings (Table 3).
Females had higher mean ranks for depression (211.06, p<0.001), anxiety (199.57, p=0.194), and stress (208.04,

Table 3 Association of Depression, Anxiety, and Stress with Demographics

Depression Anxiety Stress
Mean Median Mean Median Mean Median
Rank (IQR) Rank (IQR) Rank (IQR)

Gender Male 170.4 22 (14) 184.77 20 (14) 174.18 26 (10)
Female 211.06 24 (10) 199.57 20 (10) 208.04 28 (8)
p-value 0.00 | 0.194 0.003%*

Region Urban 181.97 22 (14) 181.97 20 (12) 192.59 28 (10)
Rural 214.14 24 (10) 214.14 22 (12) 193.79 28 (10)
p-value 0.12 0.007%* 0.919

Age 18-24 120.34 14 (22) 115.23 14 (14) 112.74 14 (24)
25-34 158.5 18 (15) 193.56 22 (1) 168.17 26 (15)
35-44 201.29 24 (l6) 204.04 20 (14) 208.99 28 (12)
45-54 210.34 24 (12) 206.13 22 (1) 195.66 28 (10)
55 and above 201.91 24 (10) 198.7 20 (10) 206.97 28 (8)
p-value 0.00 | &+ 0.00 | 0.00 |

Weight 40-60 159.58 20 (l6) 191.38 20 (17) 170.72 26 (20)
61-80 195.47 24 (12) 185.65 20 (12) 191.8 28 (10)
81-100 21111 24 (10) 202.58 22 (12) 211.13 28 (8)
100 and above 181.14 22 (13) 215.76 22 (7) 182.82 28 (9)
p-value 0.035* 0.442 0.143

Marital Status Married 200.54 24 (10) 198.03 20 (10) 202.71 28 (8)
Single 108.26 14 (16) 122.91 14 (14) 106.13 14 (20)
Widow 220.39 24 (10) 219.52 22 (12) 21081 28 (8)
Divorced 226.75 24 (0) 297.5 28 (0) 203 28 (0)
p-value 0.00 | &+ 0.00 | &+ 0.00 | &+

(Continued)

4770

International Journal of General Medicine 2025:18




Fatima et al

Table 3 (Continued).

Depression Anxiety Stress
Mean Median Mean Median Mean Median
Rank (IQR) Rank (IQR) Rank (IQR)

Employment status Employed (full-time) 139.33 18 (21) 124.77 14 (13) 144.63 24 (22)
Employed (part-time) 210.08 24 (16) 190.45 20 (14) 198.84 28 (6)
Self-employed 154.12 20 (13) 178.3 20 (14) 158.55 24 (16)
Unemployed 223 26 (10) 220.14 22 (10) 223.17 30 (6)
Student 90.73 14 (16) 84.61 12 (13) 64.02 I (16)
Retired 140.03 18 (11) 202.44 18 (13) 158.56 26 (5)
p-value 0.00 | ok 0.00 | ** 0.00 | **

Current level of illiterate 232.12 26 (8) 236.93 24 (8) 222.62 30 (6)

education Primary education 22059 24 8) 2385 | 22(12) 22601 30 (8)
Secondary education 165.97 18 (14) 164.85 18 (15) 159.45 26 (11)
Graduation 129.35 16 (19) 129.6 14 (10) 140.7 22 (17)
Post-Graduation 124.48 14 (20) 126.93 15 (12) 133.57 21 (20)
p-value 0.00 | ok 0.00 | *k 0.00 | #k

Monthly income Less than 10,000 PKR 168.32 20 (14) 189.4 20 (1) 163.88 24 (18)
10,000-20,000 PKR 219.1 24 (9) 225.84 22 (8) 222.24 30 (8)
20,000-50,000 PKR 197.38 24 (12) 203.76 22 (12) 202.3 28 (10)
50,000-1,00,000 PKR 189.95 24 (16) 164.93 18 (10) 185.59 28 (10)
More than 100,000 PKR 163 20 (17) 161.24 18 (1) 154.39 26 (16)
p-value 0.036* 0.00 | ** 0.003%*

Diagnosed with Less than 6 months ago 163.59 18 (12) 146.5 18 (12) 147.27 24 (16)

hypertension 6 months to | year ago 179.79 23 (1) 154.36 20 (13) 178.25 26 (9)
| to 2 years ago 203.45 26 (14) 175.69 18 (14) 210.22 28 (10)
2 to 5 years ago 213.02 24 (14) 195.37 22 (12) 209.59 29 (7)
More than 5 years ago 189.4 24 (10) 207.24 22 (12) 192.92 28 (10)
p-value 0.169 0.010%* 0.039*

BP check-ups Monthly 187.32 22 (12) 200.77 22 (14) 197.27 28 (10)
Every 3—4 months 208.38 24 (12) 211.24 22 (12) 202.6 28 (10)
Every 6 months 218.78 24 (9) 193.4 20 (10) 212.06 28 (6)
Once a year 127.57 14 (19) 120.29 14 (12) 121.49 18 (19)
p-value 0.00 | ok 0.00 | sk 0.00 | sk

(Continued)
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Table 3 (Continued).

Depression Anxiety Stress
Mean Median Mean Median Mean Median
Rank (IQR) Rank (IQR) Rank (IQR)

Last BP Reading <120/80 mmHg (Normal) 135.5 18 (19) 117.19 15 (15) 126.44 20 (23)
120-139/80-89mmHg 204.09 24 (16) 187.43 20 (12) 196.8 28 (10)
(Prehypertension)
140-159/90-99 mmHg (stage 1) 202.58 24 (12) 208.1 22 (12) 193.31 28 (10)
>160/100mmHg (Stage 2) 195.25 24 (11) 199.88 20 (10) 219.87 29 (8)
Do not know 125.48 14 (19) 153.92 16 (14) 107.04 14 (19)
p-value 0.003%* 0.006%* 0.00 | ok

Effect on daily Yes 205.33 24 (10) 208.85 22 (12) 204.36 28 (8)

activities No 137.49 18 (19) 11699 15 (11) 147.5 24 (17)
Do not know 101 14 (12) 92.73 14 (13) 86.58 14 (13)
p-value 0.00 | & 0.00 | & 0.00 | 4

Diet No sugar 195.4 22 (9) 194.08 20 (13) 185.84 26 (10)
Low carbohydrate/sugar 180.83 24 (0) 295.33 30 (0) 230.67 30 (0)
Low cholesterol 110.5 15 (7) 181.38 18 (23) 90.38 16 (11)
Low salt 222.68 24 (10) 215.35 22 (12) 215.25 30 (8)
Weight reduction 147.5 17 (21) 111.88 16 (14) 120.13 18 (23)
Vegetarian 167.38 20 (26) 105.13 10 (21) 112.75 21 (25)
No special diet 149.83 18 (22) 127.36 14 (10) 151.44 24 (20)
No sugar + Low salt 224.66 24 (10) 223.76 22 (10) 229.27 30 (6)
No sugar +Low salt + Low 151.26 18 (17) 200.76 22 (19) 175.71 26 (10)
cholesterol
Low salt + Low cholesterol 201.66 24 (8) 234.94 24 (9) 214.62 30 (7)
No sugar + Renal 212.25 23 (0) 201 21 (0) 165.25 25 (0)
p-value 0.00 | & 0.00 | & 0.00 |

Cholesterol Level Less than 200 mg/dL 201.71 24 (12) 181.06 20 (10) 206.48 28 (8)
More than 200 mg/dL 158.04 20 (14) 185.38 20 (16) 176.26 26 (10)
More than 250 mg/dL 168.13 22 (10) 228.5 24 (12) 169.83 26 (10)
Do not know 204.75 24 (14) 198.63 20 (10) 194 28 (12)
p-value 0.013* 0.18 0.213

Notes: Mann Whitney test, Kruskal Wallis test, Significance value *p<0.1; *¥p<0.01; **p <0.001 Bold values indicate statistically significant results at p < 0.05.
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p=0.003) compared to males. Participants from rural areas reported slightly higher mean ranks for depression (214.14,
p=0.120) and anxiety (214.14, p=0.007), though no significant differences were found in stress. Age played a significant
role, with patients aged 45—54 having the highest mean rank for depression (210.34, p<0.001), those aged 55+ for anxiety
(198.70, p<0.001), and individuals aged 35—44 for stress (208.99, p<0.001). Employment status significantly impacted
psychological outcomes, with unemployed individuals having the highest mean ranks for stress (223.17, p<0.001),
depression (223.00, p<0.001), and anxiety (220.14, p<0.001). Education level also influenced psychological variables;
illiterate participants had the highest mean ranks for depression (232.12, p<0.001) and anxiety (236.93, p<0.001), while
those with a primary education had the highest mean rank for stress (226.01, p<0.001). Marital status was another
important factor, with widowed individuals having the highest mean rank for stress (210.81, p<0.001) and divorced
individuals for depression (226.75, p<0.001) and anxiety (297.50, p<0.001). Regarding weight, patients weighing
81-100 kg had significantly higher mean ranks for depression (211.11, p<0.035). Monthly income had a notable effect,
with individuals earning 10,000-20,000 PKR showing the highest mean ranks for depression (219.10, p<0.036), anxiety
(225.84, p<0.001), and stress (222.24, p<0.003), while those earning more than 100,000 PKR had lower psychological
distress scores. Participants with longer hypertension duration (more than five years) had higher anxiety (207.24,
p<0.010), while those with only 1-2 years of hypertension experienced higher stress (210.22, p<0.039). Doctor visit
frequency also played a role, with those making yearly visits reporting lower mean rankings for stress (121.49, p<0.001),
depression (127.57, p<0.001), and anxiety (120.29, p<0.001). Hypertension stage impacted psychological well-being;
stage I patients had the highest mean rank for anxiety (208.10, p<0.006), while stage II patients had the highest stress
rankings (219.87, p<0.001). Prehypertensive patients had significantly higher depression levels (204.09, p<0.003).
Participants who reported that hypertension interfered with their daily activities had the highest ratings for anxiety
(208.85, p<0.001), depression (205.33, p<0.001), and stress (204.36, p<0.001). Dietary habits also influenced psycho-
logical health; those following a low-salt/no-sugar diet showed the highest depression levels (224.66, p<0.001), while
those on a low carbohydrate/sugar diet had higher anxiety (295.33, p<0.001) and stress (230.67, p<0.001). Lastly,
cholesterol levels were associated with psychological outcomes; participants who did not know their cholesterol levels
had higher depression (204.75, p<0.013), while those with cholesterol levels above 250 mg/dL had higher anxiety
(228.50, p<0.180), and those with cholesterol below 200 mg/dL had the highest stress (206.48, p<0.213).

Overview of Health and Functional Limitations From the SF-12 Survey
The SF-12 Health Survey results provided an overview of the limitations and views of health that the respondents
indicated, as shown in supplementary Table 2. Most respondents rated their health as excellent (30.1%) or very good

(34.5%), while a small proportion assessed it as poor (2.9%) or fair (6.0%). Physical limitations were common, with
62.3% reporting difficulty climbing multiple flights of stairs, 55.3% struggling with moderate activities, and 55.6%
unable to perform desired tasks due to physical health. These limitations impacted daily functioning, as 77.7% reported
restrictions in job or activity types. Emotional problems impacted daily life; 59.2% claimed to have reduced achieve-
ments, while 74.5% of them reported being less attentive at work. The pain also acted as a mediator, with 17.7% having
important interference and 32.7% having some interference in work. Although 35.6% felt lively most of the time and
28.3% felt peaceful, 30.1% were often downhearted and hopeless, showing the emotional impact on QoL.

Demographic Variations in QoL Scores

The study showed demographic differences in QoL scores (Table 4). Gender did not differ significantly, but QoL
decreased with age; PCS-12 scores were much lower for those aged 55+ (43.4%) compared to the 18-24 age group
(8.7%), and MCS-12 scores also declined significantly with age. QoL did not differ by weight categories. Urban
respondents had a good physical QoL (65.0%) than rural respondents (35.0%), but mental QoL did not differ between
urban and rural. Marital and employment statuses affected QoL, with married respondents having poorer physical QoL
and poorer mental QoL (74.1%) than singles (11.5%). Full-time employees had better physical QoL (13.6% poor) than
unemployed individuals (63.4%). Education level also affected physical QoL, with poor scores more common among
illiterates (35.5%) than postgraduates (6.5%). Lastly, participants with stage I or II hypertension had consistently poor
PCS-12 and MCS-12 scores.
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Table 4 Demographic Variations in QoL Scores

n QoL
PCS-12 MCS-12
Poor Good Poor Good
n (%) n (%) n (%) n (%)
Gender Male 171 | 164 (44.4) | 7 (43.8) | 122 (43.9) | 49 (45.8)
Female 214 | 205 (55.6) | 9 (56.3) | 156 (56.1) | 58 (54.2)
Age 18-24 37 32 (8.7) 5(31.3) 27 (9.3) 10 (9.3)
25-34 26 23 (6.2) 3(18.8) 20 (5.6) 6 (5.6)
35-44 67 | 65(17.6) | 2(12.5) | 55(11.2) | 12 (11.2)
45-54 90 | 89 (24.1) 1 (6.3) 70 (18.7) | 20 (18.7)
55 and above 165 | 160 (43.4) | 5 (31.3) | 106 (55.1) | 59 (55.1)
Weight 40-60 6l 57 (154) | 4(25.0) | 47 (16.9) | 14 (13.1)
61-80 197 | 188 (50.9) | 9 (56.3) | 147 (52.9) | 50 (46.7)
81-100 102 | 101 (27.4) | | (6.3) 68 (24.5) | 34 (31.8)
100 and above 25 23 (6.2) 2 (12.5) 16 (5.8) 9 (84)
Region Urban 253 | 240 (65) 13(81.3) | 185 (66.5) | 68 (63.6)
Rural 132 129 (35) | 3(188) | 93 (33.5) | 39 (36.4)
Marital Status Single 43 | 280 (75.9) | 9 (56.3) | 206 (74.1) | 83 (77.6)
Married 289 | 36 (9.8) 7(43.8) | 32(11.5) | Il (10.3)
Widow 51 51 (13.8) 0 (0.0) 39 (14.0) | 12 (11.2)
Divorced 2 2 (0.5) 0 (0.0) | (0.4) 1 (0.9)
Employment Status Employed (full-time) 53 50 (13.6) | 3(18.8) | 43 (I5.5) 10 (9.3)
Employed (part-time) 19 18 (4.9) I (6.3) 17 (6.1) 2 (1.9)
Self-employed 37 36 (9.8) I (6.3) 30 (10.8) 7 (6.5)
Unemployed 237 | 234 (634) | 3 (18.8) | 167 (60.1) | 70 (65.4)
Student 22 17 (4.6) 5(31.3) 14 (5.0 8 (7.5)
Retired 17 14 (3.8) 3(18.8) 7 (2.5) 10 (9.3)
Current Level of Education | llliterate 133 | 131 (35.5) | 2 (125) | 92 (33.1) | 41 (38.3)
Primary education 99 | 97 (263) | 2 (12.5) | 73 (26.3) | 26 (24.3)
Secondary education 53 50 (13.6) | 3(18.8) | 40 (144) | 13 (I12.1)
Graduation 72 | 67 (182) | 5(31.3) | 48(17.3) | 24 (22.4)
Post-Graduation 28 24 (6.5) 4 (25.0) 25 (9.0) 3(2.8)

(Continued)
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Table 4 (Continued).

n QoL
PCS-12 MCS-12
Poor Good Poor Good
n (%) n (%) n (%) n (%)
Monthly Income Less than 10,000 PKR 25 23 (6.2) 2 (12.5) 20 (7.2) 5(4.7)
10,000-20,000 PKR 78 | 77 (20.9) 1 (6.3) 53 (19.1) | 25 (23.4)
20,000-50,000 PKR 146 | 142 (38.5) | 4 (25.0) | 111 (39.9) | 35 (32.7)
50,000-1,00,000 PKR 75 | 71(19.2) | 4(25.0) | 52 (18.7) | 23 (21.5)
More than 100,000 PKR 6l 56 (152) | 5(31.3) | 42 (I15.1) | 19 (17.8)
Diagnosis of Hypertension Less than 6 months ago 41 38 (10.3) | 3(18.8) | 35(12.6) 6 (5.6)
6 months to | year ago 14 13 (3.5) 1 (6.3) 9 (3.2) 54.7)
| to 2 years ago 39 36 (9.8) 3(188) 25 (9.0) 14 (13.1)
2 to 5 years ago 86 | 82(22.2) | 4(25.0) | 65(23.4) | 21 (19.6)
More than 5 years ago 205 | 200 (54.2) | 5(31.3) | 144 (51.8) | 61 (57.0)
BP checkups Monthly 147 | 143 (38.8) | 4 (25.0) | 108 (38.8) | 39 (36.4)
Every 3—4 months 115 | 112 (304) | 3(I8) 87 (31.3) | 28 (26.2)
Every 6 months 78 | 76 (20.6) | 2 (12.5) | 50 (18.0) | 28 (26.2)
Once a year 45 38 (103) | 7(43.8) | 33 (11.9) | 12(11.2)
BP <120/80 mmHg (Normal) 18 17 (4.6) I (6.3) 12 (4.3) 6 (5.6)
120-139/80-89mmHg (Prehypertension) | 97 | 93 (25.2) | 4 (25.0) | 75 (27.0) | 22 (20.6)
140-159/90-99 mmHg (stage I) 140 | 137 (37.1) | 3 (188) | 95 (34.2) | 45 (42.1)
>160/100mmHg (Stage 2) 106 | 103 (27.9) | 3 (188) | 77 (27.7) | 29 (27.1)
Do not know 24 19 (5.1) 5(31.3) 19 (6.8) 547
Effect on daily activities Yes 322 | 315(854) | 7 (43.8) | 236 (84.9) | 86 (80.4)
No 50 | 46 (12.5) | 4 (25.0) | 33 (11.9) | 17 (15.9)
Do not know 13 8 (2.2) 5(31.3) 9(3.2) 4 (3.7)
Diet No sugar 45 | 44 (11.9) 1 (6.3) 26 (9.4) 19 (17.8)
Low carbohydrate/sugar 3 3 (0.8) 0 (0.0) 2 (0.7) 1 (0.9)
Low cholesterol 4 4 (1.1) 0 (0.0) 3(1.1) 1 (0.9)
Low salt 103 | 99 (26.8) | 4(25.0) | 74 (26.6) | 29 (27.1)
Weight reduction 4 4 (1.1) 0 (0.0) 4 (1.4) 0 (0.0)
Vegetarian 4 3 (0.8) 1 (6.3) 3(1.1) 1 (0.9)
No special diet 93 | 85(23.0) | 8(50.0) | 72 (25.9) | 21 (19.6)
No sugar + Low salt 53 52 (14.1) 1 (6.3) 39 (14.0) | 14 (13.1)
(Continued)
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Table 4 (Continued).

n QoL
PCS-12 MCS-12

Poor Good Poor Good

n (%) n (%) n (%) n (%)

No sugar +Low salt + Low cholesterol 17 16 (4.3) 1 (6.3) 13 (4.7) 4 (3.7)
Low salt + Low cholesterol 57 57 (15.4) 0 (0.0) 40 (14.4) | 17 (15.9)

No sugar + Renal 2 2 (0.5) 0 (0.0 2 (0.7) 0 (0.0
Cholesterol Level Less than 200 mg/dL 118 | 113 (30.6) | 5(31.3) | 78 (28.1) | 40 (37.4)
More than 200 mg/dL 68 | 67 (18.2) 1 (6.3) 51 (183) | 17 (15.9)

More than 250 mg/dL 27 26 (7.0) 1 (6.3) 19 (6.8) 8 (7.5)
Do not know 172 | 163 (44.2) | 9 (56.3) | 130(46.8) | 42 (39.3)

Median Scores of the Depression, Anxiety, Stress, PCS-12, and MCS-12

The patient’s median levels of anxiety, stress, and depression were all moderate (Table 5). The reported median scores for
anxiety and depression were 20.00 (IQR: 12) and 24.00 (IQR: 12), respectively, out of a possible 40. The median stress
score was slightly higher, at 28.00 (IQR:10) out of 42. The participant’s psychological distress was found to be
significantly elevated. The physical QoL was generally low, with scores ranging from a minimum of 20 to
a maximum of 58 on the PCS-12, whose median was 34.92, IQR 11. In comparison, the MCS-12 performed better
than the physical component, whose scores ranged from 24 to 65. The median score was 46.51, IQR 9. Although mental
health is generally better than physical health, there are still notable variations amongst participants, according to the
scores.

Impact of Depression, Anxiety, and Stress on Physical and Mental Quality of Life

Scores

The analysis showed significant declines in PCS-12 scores with increasing severity of depression, anxiety, and stress
(p<0.001) (Table 6). Participants with severe and extremely severe depression (mean ranks 166.18 and 161.94) had lower
scores than those with normal and mild depression (239.75 and 246.50). Similarly, anxiety impacted PCS-12, with
normal anxiety having the highest mean rank (258.59) and extremely severe anxiety the lowest (161.08). Stress also

decreased the physical QoL, where severe and extremely severe stress scored 183.23 and 158.15, respectively, compared

Table 5 Median Scores of the Depression,
Anxiety, Stress, PCS-12 and MCS-12

Median (IQR) | Min | Max
Depression 24.00 (12) 0 40
Anxiety 20.00 (12) 0 40
Stress 28.00 (10) 0 42
PCs-12 3492 (1) 20 58
MCS-12 46.51 (9) 24 65
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Table 6 Impact of Depression, Anxiety, and Stress on Physical and Mental Quality of Life

Variables PCs-2 MCS-12
Mean Rank | Median P Mean Rank | Median P
(IQR) value (IQR) value
Depression Normal 239.75 3837 (11) | <0.00 | % 159.13 44.27 (I1) 0.027*
Mild 246.5 41.53 (9) 217.95 488l (7)
Moderate 228.85 36.84 (14) 188.72 45.78 (10)
Severe 166.18 3351 (8) 214.08 47.30 (7)
Extremely Severe 161.94 33.19 (8) 183.81 45.22 (8)
Anxiety Normal 258.59 42.55 (13) 142.79 42.58 (12)
Mild 27891 43.30 (14) | <0.00 ] *** 234.09 47.42 (13) 0.015%
Moderate 221.7 37.37 (13) 175.42 44.94 (10)
Severe 202.29 36.17 (11) 204.1 46.24 (7)
Extremely Severe 161.08 33.10 (8) 204.02 47.16 (8)
Stress Normal 245.02 40.10 (13) 142.22 42.31 (11)
Mild 246.03 38.63 (1) 21291 47.28 (9)
Moderate 200.02 34.92 (10) | <0.00 | %k 201.62 47.16 (9) | <0.00|%*
Severe 183.23 34.49 (10) 210.7 47.30 (8)
Extremely Severe 158.15 32.80 (7) 173.29 45.0 (7)

Notes: Kruskal Wallis test, significance value *p<0.1; ***p <0.001 Bold values indicate statistically significant results at p <0.05.

to normal stress (245.02). There was a significant relationship (p<0.027) between the MCS-12 scores and depression
severity according to the current study. Compared to participants with mild depression, whose median score was 48.81,
those with moderate depression had a lower median score of 45.78. This illustrates the tendency for the mental QoL to
decline with increasing depression severity. The MCS-12 scores were also strongly influenced by anxiety levels
(p<0.015). The mean rank MCS-12 score for those with moderate anxiety was 175.42, which was higher than the
score of 142.79 for participants with normal anxiety, demonstrating the detrimental impact of lower levels of anxiety had
poor mental health. In addition to this, the MCS-12 scores showed significant levels of stress (p<0.001). Severe stress had
a mean rank score of 210.70, whereas those with moderate and mild stress had mean rank values of 201.62 and 212.91,
respectively. This shows that there might be a connection between increased stress levels and mental health. Additionally,
it was discovered that there was a relation between MCS-12 scores (p<0.027).

Post Hoc Analysis of Health Scores in Varying Levels of Depression and Stress

Post hoc analysis revealed significantly poorer physical health (lower PCS-12 scores) in those with severe and extremely
severe depression, anxiety, and stress compared to those with milder levels (Table 7). Extremely severe depression and
anxiety had the poorest scores, which were significantly different from moderate, mild, and normal levels (p<0.001).
Severe and extremely severe stress also had significantly poorer physical health compared to normal and mild stress
(p<0.045). Higher severity of depression, anxiety, and stress has a high correlation with lower physical health. Similarly,
the post hoc analysis for depression levels and MCS-12 scores showed that individuals with normal depression have
significantly better mental health compared to those with severe depression (p<<0.031), suggesting that severe depression
notably impacts mental health compared to normal depression. Furthermore, the post hoc analysis for stress levels and
MCS-12 scores reveals that individuals with normal stress have significantly better mental health compared to those with
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Table 7 Post-Hoc Analysis Between Depression, Anxiety, and Stress Levels with
PCS-12 and MCS-12

Depression Level p-value Adjusted p-value
Extremely severe Moderate <0.001 <0.001
Extremely severe Normal <0.001 <0.001
Extremely severe Mild <0.001 0.012
Severe Moderate <0.001 0.001
Severe Normal <0.001 0.001
Severe Mild 0.002 0.019
Anxiety Level
Extremely severe Moderate <0.001 <0.001
Extremely severe Normal <0.001 <0.001
Extremely severe Mild 0.001 0.006

Stress Level

Extremely severe Normal <0.001 <0.001
Extremely severe Mild 0.004 0.045
Severe Normal <0.001 0.003

Post-hoc analysis between depression, anxiety, and stress levels with MCS-12

Normal Severe 0.003 0.031

Stress Level

Normal Moderate 0.004 0.035

Normal Severe <0.001 <0.001

Notes: Significance value p<0.l; p<0.0l; p <0.001 Significance values have been adjusted using the
Bonferroni correction for multiple tests.

moderate (p<0.035) and severe stress (p<0.001). However, no significant differences were found between normal and
extremely severe, mild, or between other stress levels (extremely severe vs moderate, severe vs moderate, etc.) after
adjustment, indicating that extreme levels of stress do not significantly impact mental health compared to moderate or
mild levels.

Discussion
The present study uniquely explores the psychological and QoL impacts of hypertension treatment in a tertiary care
hospital in Lahore and this study, to the best of our knowledge, is the first of its kind conducted with the specific
objectives outlined. Our findings indicate that levels of depression (p<0.001), anxiety (p<0.194), and stress (p<0.003)
were significantly higher among females compared to males. However, in terms of Quality of Life (QoL), males
exhibited higher PCS-12 scores, while females had higher MCS-12 scores. Additionally, the severity of psychological
factors increased with age, with significant correlations observed for depression (p<0.001), anxiety (p<<0.001), and stress
(p<0.001). Widowed, illiterate, and unemployed patients demonstrated poorer psychological states and QoL.
Supporting our findings, a similar study conducted in Turkey reported higher rates of depression (p<0.025), anxiety
(p<0.069), and stress (p<0.024) among females. Furthermore, men in the Turkish study showed better PCS-12 (p<0.001)
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and MCS-12 (p<0.400) scores compared to females. Married, educated, and employed participants in both studies
exhibited better psychological well-being and QoL.* The disparity in MCS-12 scores may reflect societal norms and
cultural standards. Men may be discouraged from seeking help in Pakistan due to social norms, impacting their QoL
scores. In Turkey, changing societal norms, support networks, or healthcare accessibility may contribute to higher MCS-
12 scores for males. Economic hardship in Pakistan may also impact men’s mental health, lowering their MCS-12 scores.
One of the possible causes could be Pakistan’s financial difficulties. Men’s mental health may be more impacted by
economic hardship and instability, which could lower their MCS-12 score. In the present study, depression was also
significantly related to inadequate blood pressure (BP) control (p <0.006), whereas anxiety was related to increased age
(p<0.001), working status (p<0.001), and high BP (p<0.006). Stress also had significant correlations with age
(p<0.001) and suboptimal BP control (p <0.001). These results concur with a Malaysian study, which identified similar
trends. Depression and stress were more prevalent in those with uncontrolled BP, and anxiety was strongly correlated
with greater age and employment status.*® The study findings showed that most patients had severe (31.2%) or extremely
severe (28.1%) depression symptoms. In contrast, an Indian study found that the majority were normally depressive
(80%).%® However, a meta-analysis performed by Dutta et al, which included studies solely from India, also reported
a high prevalence of depression at 39.8%.%' In contrast, A study performed in Ethiopia found that only 5.2% of
hypertension patients reported depression, while 34.8% experienced anxiety.** This disparity may be due to variations
in the source population, study period, and socioeconomic status. Additionally, the use of different assessment tools may
also contribute to this difference. An Iranian study also reported lower prevalence rates, with most participants
experiencing moderate or severe generalized anxiety disorder (GAD).*® Despite these differences, the Iranian study
supported the current findings by identifying increasing age and uncontrolled blood pressure as significant predictors of
higher anxiety scores, emphasizing shared risk factors across populations. The higher prevalence of severe psychological
disorders in the current study may be linked to economic stress and inadequate health resources in Pakistan. The current
study’s findings align with a previous study that identified a link between psychological distress and increased odds of
hypertension, even after controlling for other risk factors. Similarly, a study conducted in the United States of America
(USA) reported similar findings, but the authors used the K6 evaluator to assess general psychological distress.>* In
contrast, the current study employed the DASS-21, which provides a more detailed evaluation of stress, anxiety, and
depression levels in patients. The current study found that being a woman, divorced, or widowed was strongly associated
with symptoms of depression and anxiety in individuals with hypertension. These demographic factors also predicted
comorbid anxiety, reinforcing the patterns observed in our research. Similarly, a study conducted in Ethiopia reported that
these same demographic factors were associated with depression and anxiety in hypertensive individuals.*® The current
study also observed higher rates of major depression, anxiety, and perceived stress among a sample largely composed of
married women. This finding is supported by another study conducted in China, which noted that a longer duration since
the diagnosis of hypertension was linked to higher perceived stress.*® However, it is important to note that their study
focused on patients with pulmonary arterial hypertension, which may have contributed to differences in psychological
outcomes. In contrast, a study by Liu et al, with a majority of male participants, found that those with anxiety or
depression were younger, employed, and had a shorter duration of hypertension.?” Despite these differences, their finding
that patients with higher blood pressure had higher levels of anxiety and depression supports our results. Additionally,
our study aligns with a prior study also conducted in China, which found an independent correlation between depression
and uncontrolled hypertension in a predominantly male hypertensive population.*® In contrast, in another study, the
prevalence of depression among patients with hypertension in Ghana and Nigeria showed that depression was associated
with younger age.*® This difference may reflect social, cultural, and demographical influences on mental health across
different regions. In a similar vein to the current study, another study found that hypertension patients had high levels of
both trait and state anxiety, with a clear relationship between anxiety and depression. However, the study also highlighted
gender disparities, with women exhibiting more severe anxiety and depression symptoms, which led to a more marked
decline in life quality, particularly in cases with mixed anxiety-depressive illness.*® Consistent with the current study’s
findings, a study by Asmare Y. et al also demonstrated significant relationships between depression and female sex and
the duration of hypertension. Both studies indicate a complex interplay of various demographic, medical, and lifestyle
factors in the continuation of depression among hypertensive patients.*' The current study found that patients with more
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severe pain, lower socioeconomic status, and women were more likely to experience anxiety and depression. These
findings align with an American study, which also reported that these factors were associated with higher levels of
anxiety and depression.*> This supports our focus on health and demographic characteristics as primary causes of
psychological discomfort in hypertension patients. Additionally, our study found that depression is more common in
older hypertensive patients and those in poor health are particularly at risk. This is consistent with a study conducted in
Ghana, which emphasized the impact of age, marital status, and perceived health on depression in hypertensive
patients.*> While our findings found a strong correlation between hypertension and psychological discomfort, including
depression and anxiety, the Ghanaian study did not find a significant correlation between generalized anxiety symptoms
and depression in older individuals.** However, it did find a substantial correlation between depression and hypertension.
These discrepancies may result from variations in the instruments used to measure symptoms or differences in
demographic characteristics. According to the current study, stress was common among hypertensive patients.
Similarly, a study conducted on males in Jordan revealed that high levels of stress were due to a lack of resources,
unemployment, and unstable finances, exacerbated by cultural pressures to provide for their families. Therefore, socio-
economic factors and cultural responsibilities play a significant role in amplifying stress.*> Moreover, the current study
found that urban participants had better physical QoL, while rural participants had better mental QoL. In contrast, a study
in Thailand and Saudi Arabia reported that urban residents had better overall QoL than rural residents.''*® While, the
findings of the current study are consistent with those of a Chinese study, which reported that women living in rural areas
with lower education levels and average monthly incomes were more likely to experience hypertension along with higher
probabilities of anxiety and depression.*” These differences may be due to factors such as lifestyle, health access, and
culture, which impact physical and mental QoL differently in urban and rural areas. Methodological differences in
measuring QoL, as the other study used different tools, may also contribute to these opposite findings. The current study
underscores the significant impact of demographic and socioeconomic factors on the psychological well-being of
hypertensive patients. Our findings, consistent with studies from various regions, highlight that women, older individuals,
and those with lower socioeconomic status are particularly vulnerable to depression, anxiety, and stress. These
psychological factors significantly impact the QoL of hypertensive patients, with higher levels of distress correlating
with poorer physical and mental health outcomes. The role of cultural and societal norms, further emphasizes the need
for culturally sensitive approaches in managing psychological distress in hypertensive patients. Moreover, the discre-
pancies observed between our study and others suggest that methodological differences and varying health infrastructures
can influence the prevalence and severity of psychological disorders. These variations underscore the importance of using
standardized tools and considering local contexts in future research.

Limitations

This study has several limitations. Firstly, the sample was collected from a tertiary care hospital in Lahore, which limits
the representativeness and generalizability of the findings to a larger population. Additionally, patients might have
masked their true thoughts and emotions. One limitation of the study is that some participants were illiterate, which may
have influenced how well they understood and answered the questions, potentially affecting the reliability of their
responses. There are also unmeasured factors, such as co-existing medical conditions or medications, that could influence
psychological distress or QoL outcomes. The study was conducted in a specific cultural context, which might affect
psychological factors differently than in other settings. Furthermore, the study did not include data on patients’ physical
exercise routines, which is a limitation. The scope of the study was limited, excluding additional relevant variables that
could have provided further insights. Lastly, comparing the results with other studies was challenging due to the use of
different tools to assess psychological well-being and QoL in hypertensive patients.

Conclusion

This study reveals the serious psychological distress among hypertensive patients in Lahore, Pakistan, with severe levels
of depression, anxiety, and stress. Stress emerged as the predominant factor, reflecting a significant psychological burden.
Women and those with more advanced hypertension were more impacted. Stress, anxiety, and depression had strong
negative correlations with both physical and mental quality of life (QoL) components. These results emphasize the need
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for stage-specific and gender-specific psychological intervention in the management of hypertension. Screening for
mental health as part of standard hypertension care may assist in enhancing QoL and overall health outcomes for this

group.

Future Implications

Managing depression, anxiety, and stress in hypertensive patients requires a comprehensive and integrated approach to
improve their quality of life (QoL). Health policies should incorporate mental health care services into conventional
hypertension treatments to identify and manage psychological disorders early, thereby enhancing both mental health and
QoL. This approach should include support programs specifically tailored for hypertensive patients, particularly those in
advanced stages and women, who exhibit higher distress levels and lower QoL. Community-based mental health
awareness initiatives are essential to educate patients about the importance of mental well-being and the availability of
resources. These initiatives can promote help-seeking behaviour and reduce the stigma associated with mental health
issues. Further research on psychosocial factors influencing depression, anxiety, and QoL in hypertensive patients is
necessary to develop customized treatment approaches that address the unique needs of this population. Additionally,
educating healthcare personnel on recognizing and managing psychological comorbidities will foster a more compre-
hensive care model. Training programs should focus on the integration of mental health assessments into routine
hypertension care, ensuring that psychological distress is identified and treated promptly. Exploring sociocultural factors
such as cultural beliefs, family dynamics, and societal attitudes toward hypertensive patients and their psychological
challenges can help create culturally sensitive care plans. Understanding these factors will enable healthcare providers to
offer more personalized and effective interventions. Moreover, implementing regular mental health screenings and
providing access to counselling services within hypertension clinics can ensure continuous support for patients.
Collaborative care models that involve multidisciplinary teams, including psychologists, social workers, and dietitians,
can address the multifaceted needs of hypertensive patients. These efforts will ensure that hypertension care addresses
both medical and psychological needs, ultimately improving patients’ QoL. By adopting a holistic approach, healthcare
systems can better support hypertensive patients, leading to improved health outcomes and overall well-being.

Data Sharing Statement

The data underlying this article will be shared at a reasonable request by the corresponding author (Dr Wajid).

Ethical Approval

Ethical approval was obtained from the Institutional Research and Ethics Committee at the University of Lahore
(Protocol Number: IREC-2024-6H). This study was conducted in accordance with the principles of the Declaration of
Helsinki. All participants provided written informed consent before enrolment.

Acknowledgments
The authors of this study extend their appreciation to the Ongoing Research Funding Program (ORF-2025-456), King
Saud University, Riyadh 11451, Saudi Arabia.

Funding
This study was supported by the Ongoing Research Funding Program, King Saud University, Riyadh 11451, Saudi
Arabia, (ORF-2025-456) which provided funding for this work.

Disclosure
The authors declare that they have no conflicts of interest.

References

1. Mills KT, Stefanescu A, He J. The global epidemiology of hypertension. Nat Rev Nephrol. 2020;16(4):223-237. doi:10.1038/s41581-019-0244-2

International Journal of General Medicine 2025:18 htps: 4781


https://doi.org/10.1038/s41581-019-0244-2

Fatima et al

1

1
1

2

2

2

2

2

2

2

2

2
2

3

3

3

3

3

3

2. Hunter PG, Chapman FA, Dhaun N. Hypertension: current trends and future perspectives. Br J Clin Pharmacol. 2021;87(10):3721-3736.
doi:10.1111/bep. 14825
3. Silva GO, et al. Factors associated with quality of life in patients with systemic arterial hypertension. Int J Cardiovasc Sci. 2020;33:133-142.
Elahi A, Ali AA, Khan AH, et al. Challenges of managing hypertension in Pakistan - a review. Clin Hypertens. 2023;29(1):17. doi:10.1186/s40885-
023-00245-6
5.Cai Y, Chen M, Zhai W, et al. Interaction between trouble sleeping and depression on hypertension in the NHANES 2005-2018. BMC Public
Health. 2022;22(1):481. doi:10.1186/s12889-022-12942-2
. Kulkarni VG, Lingappa SH. Prevalence of depression in patients attending general medicine outpatient department for hypertension. /nt J Med Sci
Public Health. 2019;8(2):105-109.
7. Ang CW, Tan MM, Bérnighausen T, et al. Mental distress along the cascade of care in managing hypertension. Sci Rep. 2022;12(1):15910.
doi:10.1038/541598-022-20020-1
DeMoss DS, Teigen KJ, Claassen CA, et al. Association between depression and hypertension using classic and revised blood pressure thresholds.
Family Practice. 2020;37(5):616—622. doi:10.1093/fampra/cmaa010
9. Gray CA, Sims OT, Oh H. Prevalence and predictors of co-occurring hypertension and depression among community-dwelling older adults.
J Racial Ethnic Health Disparities. 2020;7(2):365-373. doi:10.1007/s40615-019-00665-x
0. Saleem F, Hassali MA, Shafie AA. A cross-sectional assessment of health-related quality of life (HRQoL) among hypertensive patients in Pakistan.
Health Exp. 2014;17(3):388-395. doi:10.1111/j.1369-7625.2012.00765.x
. Chantakeeree C, Sormunen M, Estola M, et al. Factors affecting quality of life among older adults with hypertension in urban and rural areas in
Thailand: a cross-sectional study. Int J Aging Human Develop. 2022;95(2):222-244. doi:10.1177/00914150211050880
2. de Fatima Mantovani M, et al. Depression and quality of life in hypertensive adults. Cogitare Enferm. 2017;22(3):e51630.
3. Khayyat SM, Mohamed MMA, Khayyat SMS, et al. Association between medication adherence and quality of life of patients with diabetes and
hypertension attending primary care clinics: a cross-sectional survey. Qual Life Res. 2019;28:1053—1061. doi:10.1007/s11136-018-2060-8
4. Shah RM, Doshi S, Shah S, et al. Impacts of anxiety and depression on clinical hypertension in low-income US adults. High Blood Press
Cardiovasc Prev. 2023;30(4):337-342. doi:10.1007/s40292-023-00584-3
5.Qi H, Wen F-Y, Xie -Y-Y, et al. Associations between depressive, anxiety, stress symptoms and elevated blood pressure: findings from the
CHCN-BTH cohort study and a two-sample Mendelian randomization analysis. J Affective Disorders. 2023;341:176—184. doi:10.1016/].
jad.2023.08.086
6. Kong L, Zhang H. Latent profile analysis of depression in non-hospitalized elderly patients with hypertension and its influencing factors. J Affective
Disorders. 2023;341:67-76. doi:10.1016/j.jad.2023.08.114
7. Maatouk I, Herzog W, Bohlen F, et al. Association of hypertension with depression and generalized anxiety symptoms in a large population-based
sample of older adults. J Hypertension. 2016;34(9):1711-1720. doi:10.1097/HJH.0000000000001006
8. Schaare HL, et al. Associations between mental health, blood pressure and the development of hypertension. Nat Commun. 2023;14(1):1953.
doi:10.1038/s41467-023-37579-6
9. Dewi N, Purnomosidi F. The role of depression, anxiety and stress against hypertension in the elderly. Psycho Idea. 2019;17(2):139-144.
doi:10.30595/psychoidea.v17i2.4429
0. Qiu T, Jiang Z, Chen X, et al. Comorbidity of anxiety and hypertension: common risk factors and potential mechanisms. Int J Hypertens.
2023;2023:9619388. doi:10.1155/2023/9619388
. Johnson HM. Anxiety and hypertension: is there a link? A literature review of the comorbidity relationship between anxiety and hypertension. Curr
Hypertens Rep. 2019;21:1-7. doi:10.1007/s11906-019-0972-5
2. Charchar FJ, Prestes PR, Mills C, et al. Lifestyle management of hypertension: international society of hypertension position paper endorsed by the
world hypertension league and european society of hypertension. J Hypertens. 2024;42(1):23-49. doi:10.1097/HJH.0000000000003563
3. Hamam MS, Kunjummen E, Hussain MS, et al. Anxiety, depression, and pain: considerations in the treatment of patients with uncontrolled
hypertension. Curr Hypertens Rep. 2020;22:1-7. doi:10.1007/s11906-020-01117-2
4. Duman H, et al. Anxiety disorders and depression are associated with resistant hypertension Adv Clin Exp Med. 2024 33 2 doi: 10.17219/acem/
166304 PMID: 37386855..
5. Mushtaq M, Najam N. Depression, anxiety, stress and demographic determinants of hypertension disease. Pakistan J Med Sci. 2014;30(6):1293.
doi:10.12669/pjms.306.5433
6. Marwaha K. Examining the role of psychosocial stressors in hypertension. J Preventive Med Public Health. 2022;55(6):499. doi:10.3961/
jpmph.21.266
7. Rafique 1, Saqib MAN, Munir MA, et al. Prevalence of risk factors for noncommunicable diseases in adults: key findings from the Pakistan STEPS
survey. East Mediterr Health J. 2018;24(1):33-41. doi:10.26719/2018.24.1.33
8. Sathya M, et al. Assessment of level of depression, anxiety and stress among hypertensive patients. prof.(dr. RK Sharma. 2020;20(2):2103.
9. Giivener YO, Altas E. the effects of depression, anxiety and stress levels on quality of life of individuals with hypertension. Artuklu Int J Health
Sci. 2023;3(2):181-187. doi:10.58252/artukluder.1288377
0. Loke WH, Ching SM. Prevalence and factors associated with psychological distress among adult patients with hypertension in a primary care
clinic: a cross-sectional study. Malaysian Family Physician. 2022;17(2):89. doi:10.51866/0a.131
. Dutta A, Chaudhary V, Gupta AK, et al. Prevalence of depression in hypertensive patients and its associated factors in India: a systematic review
and meta-analysis. Hipertension y Riesgo Vascular. 2024;41:217-225. doi:10.1016/j.hipert.2024.05.003
2. Edmealem A, Olis CS. Factors associated with anxiety and depression among diabetes, hypertension, and heart failure patients at dessie referral
hospital. Northeast Ethiopia Behav Neurol. 2020;2020(1):3609873.
3. Seifaei A, Askarinejad A, Bazrafshan Drissi H, et al. General anxiety disorder and primary hypertension: is there a link? J Nerv Mental Dis.
2023;211(7):525-529. doi:10.1097/NMD.0000000000001650
4. Ojike N, Sowers JR, Seixas A, et al. Psychological distress and hypertension: results from the national health interview survey for 2004-2013.
Cardiorenal Med. 2016;6(3):198-208. doi:10.1159/000443933
5. Abdisa L, Letta S, Nigussie K. Depression and anxiety among people with hypertension on follow-up in Eastern Ethiopia: a multi-center
cross-sectional study. Front Psychiatry. 2022;13:853551. doi:10.3389/fpsyt.2022.853551

»

N

o

—_

—_

4782 https: International Journal of General Medicine 2025:18


https://doi.org/10.1111/bcp.14825
https://doi.org/10.1186/s40885-023-00245-6
https://doi.org/10.1186/s40885-023-00245-6
https://doi.org/10.1186/s12889-022-12942-2
https://doi.org/10.1038/s41598-022-20020-1
https://doi.org/10.1093/fampra/cmaa010
https://doi.org/10.1007/s40615-019-00665-x
https://doi.org/10.1111/j.1369-7625.2012.00765.x
https://doi.org/10.1177/00914150211050880
https://doi.org/10.1007/s11136-018-2060-8
https://doi.org/10.1007/s40292-023-00584-3
https://doi.org/10.1016/j.jad.2023.08.086
https://doi.org/10.1016/j.jad.2023.08.086
https://doi.org/10.1016/j.jad.2023.08.114
https://doi.org/10.1097/HJH.0000000000001006
https://doi.org/10.1038/s41467-023-37579-6
https://doi.org/10.30595/psychoidea.v17i2.4429
https://doi.org/10.1155/2023/9619388
https://doi.org/10.1007/s11906-019-0972-5
https://doi.org/10.1097/HJH.0000000000003563
https://doi.org/10.1007/s11906-020-01117-2
https://doi.org/10.17219/acem/166304
https://doi.org/10.17219/acem/166304
https://doi.org/10.12669/pjms.306.5433
https://doi.org/10.3961/jpmph.21.266
https://doi.org/10.3961/jpmph.21.266
https://doi.org/10.26719/2018.24.1.33
https://doi.org/10.58252/artukluder.1288377
https://doi.org/10.51866/oa.131
https://doi.org/10.1016/j.hipert.2024.05.003
https://doi.org/10.1097/NMD.0000000000001650
https://doi.org/10.1159/000443933
https://doi.org/10.3389/fpsyt.2022.853551

Fatima et al

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Von Visger TT, Kuntz KK, Phillips GS, et al. Quality of life and psychological symptoms in patients with pulmonary hypertension. Heart Lung.
2018;47(2):115-121. doi:10.1016/j.hrtlng.2017.12.004

Liu Y, Ju Y, Cui L, et al. Association between dietary fiber intake and incidence of depression and anxiety in patients with essential hypertension.
Nutrients. 2021;13(11):4159. doi:10.3390/nu13114159

Wang L, Li N, Heizhati M, et al. Association of depression with uncontrolled hypertension in primary care setting: a cross-sectional study in less-
developed Northwest China. Int J Hypertension. 2021;2021(1):6652228. doi:10.1155/2021/6652228

Ademola A, Boima V, Odusola AO, et al. Prevalence and determinants of depression among patients with hypertension: a cross-sectional
comparison study in Ghana and Nigeria. Niger J Clin Pract. 2019;22(4):558-565. doi:10.4103/njcp.njcp_351_18

Polishchuk OY, et al. Anxiety and depressive disorders in patients with arterial hypertension. Wiad Lek. 2021;74(3):455-459. doi:10.36740/
WLek202103113

Asmare Y, Ali A, Belachew A. Magnitude and associated factors of depression among people with hypertension in Addis Ababa, Ethiopia:
a hospital based cross-sectional study. BMC Psychiatry. 2022;22(1):327. doi:10.1186/s12888-022-03972-6

Wallace K, Zhao X, Misra R, et al. The humanistic and economic burden associated with anxiety and depression among adults with comorbid
diabetes and hypertension. J Diabetes Res. 2018;2018(1):4842520. doi:10.1155/2018/4842520

Boima V, Tetteh J, Yorke E, et al. Older adults with hypertension have increased risk of depression compared to their younger counterparts:
evidence from the world health organization study of global ageing and adult health wave 2 in ghana. J Affective Disorders. 2020;277:329-336.
doi:10.1016/j.jad.2020.08.033

Villarreal-Zegarra D, Bernabe-Ortiz A. Association between arterial hypertension and depressive symptoms: results from population-based surveys
in Peru. Asia-Pacific Psychiatry. 2020;12(2):¢12385. doi:10.1111/appy.12385

Aldirawi A, Alhalaiqa F, Alwawi A, et al. Psychological stress among hypertensive male patients in Jordan: prevalence and associated factors.
BMC Public Health. 2024;24(1):3508. doi:10.1186/s12889-024-20733-0

Alsaqabi YS, Rabbani U. Medication adherence and its association with quality of life among hypertensive patients attending primary health care
centers in Saudi Arabia. Cureus. 2020;12(12).

Wang X, Gao D, Wang X, et al. Hypertension, socioeconomic status and depressive and anxiety disorders: a cross-sectional study of middle-aged
and older Chinese women. BMJ Open. 2023;13(12):¢077598. doi:10.1136/bmjopen-2023-077598

International Journal of General Medicine Dovepress
Taylor & Francis Group

Publish your work in this journal

The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a
very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

International Journal of General Medicine 2025:18 EXin>O 4783


https://doi.org/10.1016/j.hrtlng.2017.12.004
https://doi.org/10.3390/nu13114159
https://doi.org/10.1155/2021/6652228
https://doi.org/10.4103/njcp.njcp_351_18
https://doi.org/10.36740/WLek202103113
https://doi.org/10.36740/WLek202103113
https://doi.org/10.1186/s12888-022-03972-6
https://doi.org/10.1155/2018/4842520
https://doi.org/10.1016/j.jad.2020.08.033
https://doi.org/10.1111/appy.12385
https://doi.org/10.1186/s12889-024-20733-0
https://doi.org/10.1136/bmjopen-2023-077598
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Study Design
	Study Setting
	Inclusion and Exclusion Criteria
	Sampling Method
	Variables
	Data Collection and Tools Used
	DASS-21 Scale
	SF-12 Scale
	Sample Size
	Pilot Study
	Statistical Analysis

	Results
	Demographic Characteristics of Participants
	Prevalence and Severity of Psychological Factors Among Study Participants
	Association of Depression, Anxiety, and Stress with Demographics
	Overview of Health and Functional Limitations From the SF-12 Survey
	Demographic Variations in QoL Scores
	Median Scores of the Depression, Anxiety, Stress, PCS-12, and MCS-12
	Impact of Depression, Anxiety, and Stress on Physical and Mental Quality of Life Scores
	Post Hoc Analysis of Health Scores in Varying Levels of Depression and Stress

	Discussion
	Limitations
	Conclusion
	Future Implications
	Data Sharing Statement
	Ethical Approval
	Acknowledgments
	Funding
	Disclosure

