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Introduction

Hypertension, a major contributor to non-communicable 
diseases (NCDs), is driving a public health crisis in Ban-
gladesh, exacerbating conditions such as cardiovascu-
lar diseases, chronic kidney disease, and more [1]. These 
conditions collectively contribute to a substantial portion 
of morbidity and mortality in the Bangladeshi population. 
Health-related quality of life (HRQoL) is a generic indica-
tor of health and well-being, reflecting an individual’s sub-
jective assessment of their sense of well-being and ability 
to manage daily life [2]. Previous studies have shown that 
hypertension negatively impacts the physical and mental 
well-being of patients through short and long-term com-
plications, physical symptoms, lifestyle changes, and emo-
tional distress, all of which impair HRQoL [3, 4]. Study 

	
 Md. Mizanur Rahman
mizanurrub78@gmail.com; mizanur.rahman@r.hit-u.ac.jp

1	 Hitotsubashi Institute for Advanced Study, Hitotsubashi 
University, Tokyo, Japan

2	 Global Public Health Research Foundation, Dhaka, 
Bangladesh

3	 Graduate School of Economics, Hitotsubashi University, 
Tokyo, Japan

4	 Centre for Policy Studies, Cork University Business School, 
University College Cork, Cork, Ireland

5	 Department of Computational Diagnostic Radiology and 
Preventive Medicine, The University of Tokyo Hospital, 
Tokyo, Japan

6	 AAPNA-Institute of Public Health, Jinnah Sindh Medical 
University, Karachi, Pakistan

Abstract
Purpose  Hypertension is a major health concern in Bangladesh. Assessing the health-related quality of life (HRQoL) among 
hypertensive patients in Bangladesh can highlight the broad impacts of the condition on morbidity and mortality. Such 
insights are essential for developing targeted healthcare and prevention strategies to reduce complications, including heart 
disease, stroke, and kidney failure.
Methods  In this cross-sectional study, 5,086 hypertensive patients aged between 18 and 80 were recruited from 75 pharma-
cies in Bangladesh. We assessed the participants’ health using the EQ-5D-5 L descriptive system and the EQ-VAS. Utility 
scores were calculated using the Indian EQ-5D-5 L value set. Regression models were employed to identify factors associ-
ated with overall HRQoL and individual health dimensions.
Results  Study participants were mean aged 52 years old, with average systolic and diastolic blood pressures of 140.79 
mmHg and 85.98 mmHg, respectively. The average EQ-index and EQ-VAS score were 0.83 and 67.47, respectively. 39% 
reported difficulties with self-care, 43.5% had mobility problems, 80.6% had pain, and 61.2% had anxiety. HRQoL scores 
decreased significantly with age, according to the multilevel model. Higher education levels, however, were associated with 
better HRQoL scores. Male respondents reported fewer problems with mobility, self-care, activity, pain, and anxiety. A 
decrease in HRQoL scores was observed among older individuals, those without formal education, those in lower quintiles, 
those unemployed, and those with poor blood pressure control, obesity, or fasting glucose.
Conclusion  Study findings indicate disparities in HRQoL based on age, gender, education, and socioeconomic status, high-
lighting the need for targeted policy interventions.
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conducted in Sweden [5], China [6], and Hong Kong [7] 
have found that individuals with uncontrolled hypertension 
have lower HRQoL compared to those without hyperten-
sion or with controlled hypertension. Thus, understanding 
the HRQoL of hypertensive patients in Bangladesh is essen-
tial for monitoring health and shaping effective interven-
tions that can mitigate the growing burden of NCDs in the 
country.

Numerous instruments are available to measure HRQoL. 
EuroQol’s 5 dimensions (EQ-5D) is one of the most imple-
mentable and widely used instruments for population health 
studies. The EQ-5D instruments has two versions: the 
three-level EQ-5D-3 L and the five-level EQ-5D-5 L. The 
EQ-5D-5  L is considered the most convenient and valid 
for measuring HRQoL [8], particularly as the EQ-5D-3 L 
is prone to a potential ceiling effect [9]. Additionally, the 
Visual Analogue Scale (EQ-VAS) is an integral component 
of the EQ-5D-5 L, capturing the respondent’s health status. 
Despite significant improvements in the health system and a 
growing emphasis on healthy lifestyles in LMICs including 
Bangladesh [10], there is still a lack of evidence on HRQoL 
and its relationship with hypertension. A recent study in 
Bangladesh showed that gender, occupation, and systemic 
diseases were correlated with HRQoL [11]. While other 
studies on HRQoL in Bangladesh have mainly focused on 
diabetic individuals and visually impaired cataract patients 
[12, 13]. Another study was conducted in 23 tertiary hos-
pitals evaluated the HRQoL of hypertensive patients using 
the EQ-5D-3  L instrument [14]. Additionally, studies in 
neighboring countries including India, Pakistan, Sri Lanka, 
Thailand, and Indonesia employed both EQ-5D-3  L and 
EQ-5D-5  L instruments, highlighting the regional impor-
tance of understanding HRQoL across various population 
groups and contexts [15, 16]. Studies conducted in Sri 
Lanka and Thailand extended this exploration to commu-
nity-dwelling older individuals [17], while research from 
India, Indonesia, Sri Lanka, and Thailand assessed HRQoL 
in the general population [18–26]. While global studies 
consistently showed that hypertension severely diminishes 
HRQoL, similar comprehensive assessments in Bangla-
desh, in particular those using updated and locally relevant 
data, are lacking.

To gather evidence on HRQoL, we conducted electronic 
database searches (PubMed, EMBASE, Web of Science, 
CINHAL) focusing on adult populations in South Asia. This 
search resulted in 35 studies: 6 from Bangladesh, 5 from 
India, 3 from Pakistan, 6 from Sri Lanka, 5 from Indonesia, 
and 10 from Thailand. (Appendix Table S1). The six stud-
ies conducted in Bangladesh predominantly concentrated on 
small sample sizes, hospital-based design, specifically tar-
geting populations with diabetes [13, 27], hypertension [14], 
pregnant women [28], cataract [29], and socioeconomically 

disadvantaged groups within certain geographical areas 
[30]. By shedding light on the HRQoL of hypertensive 
populations in Bangladesh, this study aims to determine the 
prevalence of health problems among hypertensive popu-
lations in both urban and rural areas of Bangladesh using 
the EQ-5D-5 L, EQ-VAS, and EQ-index scores. Addition-
ally, the study aimed to explore the relationship between 
sociodemographic factors and the various dimensions of the 
EQ-5D-5 L, EQ-VAS, and EQ index scores among hyper-
tensive patients.

Methods

Settings

The study was conducted in two districts in Bangladesh: 
Rangpur and Chuadanga (Appendix Figure S1). Accord-
ing to the Population Census 2022 [31], Bangladesh had 
165 million, 31% in rural areas, and 69% in urban areas. 
Chuadanga district had a population of 1,234,066, with 24% 
living in urban areas and 76% living in rural areas. In Rang-
pur, the population was 3,169,615, with 33% living in the 
urban area and 67% living in the rural. Two selected sam-
pled areas: Pirganj Upazila in Rangpur district had a literacy 
rate of 50.3%, while Alamdanga Upazila in Chuadanga dis-
trict had a literacy rate of 44.5%. In Bangladesh, the average 
household size is around 4, while it is 3.78 in Chuadanga 
District and 3.80 in Rangpur District [32]. 

Sampling

Rangpur and Chuadanga districts were purposively selected 
to represent diverse socio-demographic contexts in Ban-
gladesh, with Rangpur representing northern Bangladesh 
and Chuadanga representing southwestern Bangladesh. 
These districts were chosen intentionally rather than ran-
domly to capture variations in socio-demographic and geo-
graphic contexts. From each district, one subdistrict was 
randomly selected—Pirganj in Rangpur and Alamdanga in 
Chuadanga—to ensure unbiased inclusion of subdistricts 
within the selected districts. This two-stage process was 
used to ensure that the districts reflected broader socio-
demographic contexts while still allowing for random selec-
tion within them.

Initially, 40 pharmacies in rural areas (20 in Alamdanga 
and 20 in Pirganj) were randomly selected to recruit 3,600 
hypertensive adults as part of an ongoing cluster-random-
ized controlled trial (cRCT) [33]. Then, 1,486 hypertensive 
adults were sampled separately from 35 pharmacies across 
both subdistricts to include representation of both urban and 
rural populations for estimating HRQoL. The urban and 
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rural areas were within each subdistrict; the study was not 
limited to one urban and one rural subdistrict. This approach 
ensured representation of both urban and rural populations, 
addressing the study’s objectives.

Data collection

Data were collected following the study eligibility criteria: 
18 year old or older, have hypertension (defined as systolic 
blood pressure of 140 mmHg or higher and/or diastolic 
blood pressures of 90 mmHg or higher, or currently take 
antihypertensive medication), speak local language, lived 
in the study area, have a mobile phone, and can give con-
sent. The exclusion criteria were the following: pregnancy 
or lactation, advanced medical conditions (e.g., cancer, 
heart failure, chronic obstructive pulmonary disease, end-
stage renal disease, advanced neurological disease, etc.), 
and cognitive or psychiatric problems. Data collection was 
conducted through face-to-face interviews with a structured 
questionnaire. The detailed description of data collection is 
described elsewhere [33]. 

Outcome variables

The EQ-5D-5  L, developed by the EuroQol group, is a 
widely used preference based measure (PBM) for HRQoL 
[34, 35]. It consists of two standardized scales: EQ-5D 
and EQ-VAS [35, 36]. The EQ-5D-5 L descriptive system, 
which comprises five dimensions (mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression) with 
five severity levels each, was used to assess the respondent’s 
HRQoL. The respondents reported their health state on the 
EQ-5D-5 L descriptive system and the EQ-VAS, based on 
their overall health on the survey day. On the EQ-VAS, an 
individual’s self-rated health is scaled from zero to 100, 
with zero representing “the worst health you can imagine” 
and 100 representing “the best health you can imagine”. 
The Bangladeshi version of the EQ-5D-5  L questionnaire 
was used in this study. We obtained the EQ-5D-5 L health 
state and EQ-VAS directly from respondents’ self-report 
questionnaires. The EQ-index score, also known as quality 
of life score or utility score, was derived from the Indian 
EQ-5D-5 L value set, as a Bangladeshi value set was not 
available. For each individual, we calculated their corre-
sponding EQ index score based on their self-reported health 
states. Utility scores of one and zero indicate perfect health 
and worst health status respectively.

Demographic, socioeconomic and health status

HRQoL can be associated with an array of factors at the 
individual level, the family level, the community level, and 

the society level [37–46]. Considering previous literature 
[37–46] and the availability of data, this study included a 
range of variables, including age, sex, education marital 
status, body mass index (BMI), blood pressure (both sys-
tolic and diastolic), household size, household consumption 
expenditure, and place of residence. Following the previous 
literature [47, 48], blood pressure (BP) levels were classi-
fied as poor (systolic BP ≥ 140 mmHg or diastolic BP ≥ 90 
mmHg), intermediate (systolic BP 120–139 mmHg or dia-
stolic BP 80–89 mmHg or treated to BP < 120/ < 80 mmHg), 
and ideal (systolic BP < 120 mmHg or diastolic BP < 80 
mmHg and without any antihypertensive medication). 
Weight in kilograms divided by height in meters squared 
was used to calculate body mass index (BMI). Following 
previous studies [47, 48], we also divided BMI into three 
groups - Poor: BMI is 30 or greater; Intermediate: BMI is 
between 25 and 29.9; and Ideal: BMI is less than 25. Fast-
ing blood glucose (FBG) was categorized as Poor: FBG is 
126  mg/dL or greater; Intermediate: FBG is between 100 
and 125 mg/dL; and Ideal: FBG is less than 100 mg/dL.12 
The household expenditure quintile (from the lowest 20% 
to the highest 20%) was determined following Xu and col-
leagues [49]. 

Statistical analysis

Descriptive statistics were used to assess the level of 
reported health problems, EQ-VAS, and EQ-index scores. 
This included calculating percentages, means, and stan-
dard deviations. The normality of the variables was verified 
using the Kolmogorov-Smirnov test, and since the variables 
were normally distributed, a one-way analysis of variance 
(ANOVA) was conducted to compare the mean HRQoL 
of respondents for each demographic, socioeconomic and 
health status variables. The distribution of health states 
often shows unique characteristics, such as skewed and 
multimodal patterns, with many individuals reporting per-
fect health (score of 1) and a gap when transitioning from 
perfect health to other feasible health states.

Analyzing HRQoL data, such as the EQ-5D index and 
EQ-VAS, poses challenges due to their bounded nature and 
clustering at boundary values. Tobit regression and logit-
transformed linear regression are two methods commonly 
used to address these issues. Tobit regression is particu-
larly suitable for censored data with many observations at 
the upper or lower bounds, such as perfect health, though it 
assumes normality of the latent variable, which can result in 
biased estimates near the scale boundaries [50–52]. Logit-
transformed linear regression accommodates bounded data 
without requiring normality, effectively linearizing predic-
tor-outcome relationships, but it complicates coefficient 
interpretation and requires careful handling of boundary 
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the participants was kept confidential, ensuring that their 
identities remained anonymous throughout the study.

Results

Study characteristics

The study population is summarized in Tables 1 and 2. The 
study surveyed 5,086 respondents, with a majority being 
females (56.8%). Participants’ ages ranged from under 30 
(5%) to over 70 (10.2%), and 41% had no formal education 
while 14% had higher education. Employment was higher 
among males (87%) compared to females (2%), and 71% of 
respondents lived in rural areas.

EQ-5D-5 L outcomes by age and sex

Figure 1 illustrates the percentage distribution of five health 
dimensions among hypertensive population. Self-care issues 
were the least reported (39.0%), while pain was the most 
common (80.6%). The detailed information is in the appen-
dix (Appendix Table S2). Mobility (43.5%), usual activi-
ties (45%), and anxiety (61.2%) were also relatively high. 
Females reported higher mobility issues (48.9%) than males 
(36.3%), but severe mobility problems were more prevalent 
among males. Significant gender differences were found in 
mobility, self-care, activity, and pain/discomfort, but not in 
anxiety/depression (Appendix Table S2). The distribution of 
reported problems across the EQ-5D-5 L dimensions varies 
by age and sex, as shown in Table 3 significant differences 
were found in mobility, self-care, usual activities, pain/dis-
comfort, and anxiety/depression across different age groups 
for both sexes. Respondents aged 30 years and younger 
had fewest mobility issues, whereas those above 70 years 
experienced the highest mobility problems. Similarly, anxi-
ety and depression were most prevalent among respondents 

values [52]. Tobit regression is generally better suited for 
data with significant censoring at the upper bound, while 
logit-transformed regression is appropriate for bounded data 
with minimal censoring [50–52]. In our study, we applied 
both Tobit regression and logit-transformed regression to 
analyze the EQ-5D index and EQ-VAS scores, respectively. 
Tobit regression was used for the EQ-5D index due to its 
censoring at 1 (perfect health), while a generalized linear 
regression model was used for EQ-VAS to assess its asso-
ciation with risk factors. For comparison, we also conducted 
logit-transformed regression on the EQ-5D index and EQ-
VAS scores and evaluated the differences in results between 
the models.

Additionally, multilevel logistic regressions were used 
to determine the associated factors for each health dimen-
sion. Each dimension of the EQ-5D-5 L was simplified for 
the multilevel logistic regression models by using a binary 
coding system. Following previous studies [53, 54], a score 
of 0 represented no problems, while any score indicating 
slight to extreme problems or inability to complete the task 
was coded as 1. This approach facilitated a straightforward 
comparison of the presence or absence of issues across the 
different dimensions. Data management and analysis were 
performed in Stata MP version 17.

Ethical approval

The ethical approval of the study was obtained from Hitot-
subashi University (Approval Number: 2023D016) and 
informed consent was collected from the study participants 
and community pharmacists. We informed the participants 
that their participation was strictly voluntary and that they 
could withdraw from the survey at any time without having 
to give any reason or fearing any repercussions. If a par-
ticipant is uncomfortable answering any question, they may 
refrain from doing so. All personal information provided by 

Table 1  Anthropometric characteristics of the Study Population, Bangladesh 2023
Variables Mean (CI) p-value

(t-statistic)Female
(n = 2887)

Male
(n = 2199)

Both sexes
(n = 5086)

Age, years 50.95
(50.50-51.39)

53.56
(53.03–54.10)

52.08
(51.73–52.42)

< 0.001

Height (cm) 147.42
(147.12-147.72)

160.19
(159.81-160.57)

152.94
(152.65-153.23)

< 0.001

Weight (kg) 54.74
(54.34–55.14)

62.83
(62.37–63.30)

58.24
(57.92–58.56)

< 0.001

SBP (mmHg) 142.01
(141.24-142.78)

139.19
(138.35-140.02)

140.79
(140.22-141.36)

< 0.001

DBP (mmHg) 86.75
(86.31–87.19)

84.96
(84.48–85.44)

85.98
(85.65–86.30)

< 0.001

FBG (mmol/L) 8.10
(7.95–8.26)

8.08
(7.91–8.25)

8.09
(7.98–8.21)

> 0.100

SBP, Systolic blood pressure; DBP, Diastolic blood pressure; FBG, Fasting blood glucose
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Table 2  Study characteristics of the study participants in Bangladesh
Variables Frequency (%) p-value

(χ2-statistic)Female
(n = 2887)

Male
(n = 2199)

Both sexes
(n = 5086)

Age, years < 0.001
≤ 30 156 (5.4) 98 (4.5) 254 (5.0)
31–39 288 (10.0) 254 (11.6) 542 (10.7)
40–49 780 (27.0) 404 (18.4) 1184 (23.3)
50–59 778 (27.0) 620 (28.2) 1398 (27.5)
60–69 627 (21.7) 562 (25.6) 1189 (23.4)
≥ 70 258 (8.9) 261 (11.9) 519 (10.2)
Education < 0.001
No education 1572 (54.5) 518 (23.6) 2090 (41.1)
Primary 793 (27.5) 558 (25.4) 1351 (26.6)
Secondary 359 (12.4) 550 (25.0) 909 (17.9)
Higher 163 (5.7) 573 (26.1) 736 (14.5)
Religion > 0.100
Muslim 2763 (95.7) 2092 (95.1) 4855 (95.5)
Non-Muslim 124 (4.3) 107 (4.9) 231 (4.5)
Marital status < 0.001
Married 2208 (76.5) 2124 (96.6) 4332 (85.2)
Others (Single/Divorced/
Widowed/Separated)

679 (23.5) 75 (3.4) 754 (14.8)

Household size < 0.001
1–2 543 (18.8) 239 (10.9) 782 (15.4)
3–4 1299 (45.0) 1052 (47.8) 2351 (46.2)
≥ 5 1045 (36.2) 908 (41.3) 1953 (38.4)
Occupation < 0.001
Not working 2783 (96.4) 57 (2.6) 2840 (55.8)
Working 64 (2.2) 1908 (86.8) 1972 (38.8)
Retired 30 (1.0) 190 (8.6) 220 (4.3)
Others 10 (0.4) 44 (2.0) 54 (1.1)
BMI status < 0.001
Poor 378 (13.2) 192 (8.8) 570 (11.3)
Intermediate 986 (34.3) 734 (33.4) 1720 (33.9)
Ideal 1509 (52.5) 1269 (57.8) 2778 (54.8)
Blood pressure status < 0.001
Poor 841 (29.1) 503 (22.9) 1344 (26.4)
Intermediate 1758 (60.9) 1474 (67.0) 3232 (63.6)
Ideal 288 (10.0) 222 (10.1) 510 (10.0)
FBG < 0.010
Poor 1340 (46.4) 1116 (50.8) 2456 (48.3)
Intermediate 993 (34.4) 719 (32.7) 1712 (33.7)
Ideal 554 (19.2) 364 (16.6) 918 (18.1)
Place of residence < 0.001
Urban 678 (23.5) 808 (36.7) 1486 (29.2)
Rural 2209 (76.5) 1391 (63.3) 3600 (70.8)
Expenditure quintile < 0.001
Quint1 (poorest) 756 (26.2) 306 (13.9) 1062 (20.9)
Quint2 736 (25.5) 409 (18.6) 1145 (22.5)
Quint3 517 (17.9) 384 (17.5) 901 (17.7)
Quint4 504 (17.5) 470 (21.4) 974 (19.2)
Quint5 (richest) 374 (13.0) 630 (28.7) 1004 (19.7)
Blood pressure: Poor: When SBP ≥ 140 or DBP ≥ 90 mm Hg; Intermediate: When SBP 120–139 or DBP 80–89 or treated BP < 140/<90 mm Hg; 
Ideal: When BP < 120 and < 80 mm Hg
BMI: Poor: When BMI is 30 or greater; Intermediate: When BMI is between 25 and 29.9; Ideal: When BMI is less than 25
FBG: Poor: When FBG is 126 mg/dL or greater; Intermediate: When FBG is between 100 and 125 mg/dL; Ideal: When FBG is less than 
100 mg/dL
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while respondents with secondary or higher education lev-
els tend to have higher HRQoL scores. Moreover, single or 
divorced individuals, as well as retired individuals, tend to 
have lower HRQoL scores. Urban residents generally report 
higher HRQoL scores compared to their rural counterparts, 
whereas the richest respondents have lower HRQoL scores 
compared to the poorest respondents.

The logit-transformed regression model results, pre-
sented in the supplemental appendix (Table S5), highlight 
age and education as the most significant predictors of 
health-related quality of life, with older age groups showing 
consistently lower EQ-5D index and EQ-VAS scores com-
pared to younger individuals, and higher education levels 
being associated with better scores. Males reported signifi-
cantly higher scores than females, and rural residence was 
linked to slightly better EQ-VAS scores but no significant 
difference in the EQ-5D index. Retired individuals exhib-
ited notably lower scores across both measures compared to 
those not working, while marital status impacted only EQ-
VAS scores, with single, divorced, widowed, or separated 
individuals reporting lower scores than married individuals. 

aged 60–69. Health issues generally increased with age, 
except for a decrease in anxiety/depression in those over 70 
(Appendix Figure S2). The detailed percentage breakdown 
of these problems for males and females by age group can 
be found in the supplemental appendix Tables S3 and S4, 
respectively.

Table 4 shows that the mean of HRQoL, measured by the 
EQ-5D index score and EQ-VAS index score, varies across 
socioeconomic characteristics. The overall mean of EQ-5D 
index is 0.83, while the mean EQ-VAS score is 67.47. Males, 
younger individuals, those with higher education, married 
and employed respondents, and urban residents reported on 
average higher HRQoL. Health indicators like ideal blood 
pressure and fasting glucose, as well as household expen-
diture, are also correlated with HRQoL. Table  5 presents 
an overview of the determinants of HRQoL (EQ-5D index 
and EQ-VAS scores) from multiple regression models. Age, 
gender, education, marital status, occupation, place of resi-
dence, and expenditure quintile are significantly associated 
with HRQoL. Specifically, individuals over the age of 30 
exhibited lower HRQoL scores compared to those under 30, 

Fig. 1  Percentage of reporting any problems in 5 health domains, by sex
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Additionally, rural residents were more likely than urban 
residents to report problems across multiple dimensions of 
HRQoL.

Discussion

The primary aim of this study was to assess HRQoL and the 
prevalence of health problems among hypertensive popula-
tions in both urban and rural areas of Bangladesh, utilizing 
the EQ-5D-5 L, EQ-VAS, and EQ-index scores. Our find-
ings indicated that men reported severer mobility issues 
than women (48.9% versus 36.3%), and HRQoL scores, 
as measured by the EQ-index and EQ-VAS, significantly 
decreased with age. Notably, higher educational levels were 
associated with improved HRQoL scores. In examining 
gender differences, male respondents exhibited lower odds 
of experiencing problems related to mobility, self-care, 
activity, pain, and anxiety compared to female respondents. 
HRQoL scores were notably lower among older individuals, 

Larger household sizes were associated with marginally 
lower EQ-5D index scores, but this relationship was not sig-
nificant for EQ-VAS scores. Expenditure quintiles showed 
a mixed pattern, with middle-income groups generally hav-
ing better EQ-5D scores, whereas the richest quintile had 
significantly lower EQ-VAS scores compared to the poor-
est. BMI status, blood pressure, and fasting glucose levels 
did not significantly influence either health-related quality 
of life measure.

Table 6 presents the results of multilevel logistic regres-
sion models for each dimension of the EQ-5D-5  L. The 
results of the multilevel logistic regression models demon-
strated a consistent pattern in the association between age, 
gender, education level, and residential area with the likeli-
hood of experiencing problems across various dimensions 
of HRQoL. Specifically, individuals aged 31–39 years and 
above, male respondents, those with lower education levels, 
single or divorced individuals, and rural residents were more 
likely to report problems in mobility, self-care, activity, 
pain, and anxiety compared to their respective counterparts. 

Table 3  Problems in EQ-5D-5 L dimensions by age groups for both sexes, Bangladesh
EQ-5D-5 L dimensions Age groups (years) (%) p-value

(χ2-statistic)≤ 30
n = 254

31–39
n = 542

40–49
n = 1184

50–59
n = 1398

60–69
n = 1189

≥ 70
n = 519

Mobility < 0.001
No problems 86.2 78.8 65.1 54.3 45.6 30.3
Slight problems 12.6 19.0 30.7 38.7 40.5 48.0
Moderate problems 0.8 2.0 4.1 6.4 12.4 20.0
Severe problems 0.4 0.2 0.2 0.6 1.4 1.7
Unable to 0.0 0.0 0.0 0.0 0.2 0.0
Self-care < 0.001
No problems 87.8 81.4 70.4 58.6 51.2 34.3
Slight problems 10.2 16.6 25.8 33.5 36.0 45.7
Moderate problems 1.2 1.9 3.7 7.0 10.8 17.2
Severe problems 0.8 0.2 0.0 0.9 1.9 2.9
Unable to 0.0 0.0 0.0 0.1 0.2 0.0
Activity < 0.001
No problems 84.7 78.4 61.6 52.2 45.2 31.4
Slight problems 13.8 19.0 34.2 38.6 43.2 50.3
Moderate problems 1.2 2.2 4.0 8.3 9.0 16.0
Severe problems 0.0 0.4 0.3 0.9 2.4 2.3
Unable to 0.4 0.0 0.0 0.1 0.2 0.0
Pain < 0.001
No problems 51.6 35.2 22.0 16.2 10.6 9.6
Slight problems 42.5 54.2 60.0 60.7 62.7 59.7
Moderate problems 5.5 10.0 17.5 21.9 24.6 29.1
Severe problems 0.4 0.6 0.3 1.1 2.1 1.5
Unable to 0.0 0.0 0.3 0.1 0.0 0.0
Anxiety < 0.001
No problems 33.5 24.0 18.7 16.8 15.4 19.3
Slight problems 59.5 64.2 65.2 63.3 63.8 61.9
Moderate problems 6.7 11.1 15.0 19.0 19.1 17.2
Severe problems 0.4 0.7 1.1 0.9 1.5 1.4
Unable to 0.0 0.0 0.0 0.1 0.2 0.4
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Variables EQ-5D index EQ VAS score
Mean (SD) p-value a Mean (SD) p-value a

Age, years < 0.001 < 0.001
≤ 30 0.93 (0.12) 79.88 (13.86)
31–39 0.90 (0.11) 74.74 (14.38)
40–49 0.86 (0.12) 69.45 (14.53)
50–59 0.83 (0.16) 66.89 (14.91)
60–69 0.79 (0.20) 63.07 (14.50)
≥ 70 0.76 (0.19) 60.99 (14.42)
Gender < 0.001 < 0.001
Female 0.82 (0.16) 65.64 (14.42)
Male 0.85 (0.17) 69.88 (16.15)
Education < 0.001 < 0.001
No education 0.80 (0.17) 63.62 (13.70)
Primary 0.84 (0.16) 67.78 (14.90)
Secondary 0.87 (0.16) 71.45 (15.77)
Higher 0.88 (0.15) 72.95 (16.92)
Religion > 0.100 > 0.100
Muslim 0.84 (0.17) 67.47 (15.31)
Non-Muslim 0.83 (0.15) 67.48 (15.91)
Marital status < 0.001 < 0.001
Married 0.84 (0.16) 68.49 (15.29)
Others(Single/Divorced/
Widowed/Separated)

0.79 (0.18) 61.62 (14.25)

Household size < 0.010 < 0.001
1–2 0.82 (0.16) 64.47 (13.84)
3–4 0.84 (0.16) 68.10 (15.56)
≥ 5 0.83 (0.18) 67.92 (15.50)
Occupation < 0.001 < 0.001
Not working 0.83 (0.16) 65.88 (14.35)
Working 0.86 (0.16) 70.75 (15.50)
Retired 0.69 (0.27) 57.52 (18.37)
Others 0.89 (0.10) 72.04 (15.22)
BMI status > 0.100 < 0.100
Poor 0.84 (0.18) 67.92 (15.24)
Intermediate 0.84 (0.17) 68.04 (15.18)
Ideal 0.83 (0.16) 67.02 (15.46)
Blood pressure status > 0.100 < 0.001
Poor 0.83 (0.16) 66.33 (14.89)
Intermediate 0.83 (0.17) 67.65 (15.60)
Ideal 0.85 (0.16) 69.37 (14.56)
FBG < 0.100 > 0.100
Poor 0.83 (0.17) 67.41 (15.42)
Intermediate 0.84 (0.16) 67.53 (15.54)
Ideal 0.84 (0.17) 67.52 (14.74)
Place of residence > 0.100 > 0.100
Urban 0.83 (0.20) 67.81 (18.38)
Rural 0.84 (0.15) 67.33 (13.88)
Expenditure quintile < 0.010 < 0.001
Quint1 (poorest) 0.82 (0.15) 65.73 (13.18)
Quint2 0.84 (0.17) 68.00 (13.41)
Quint3 0.84 (0.16) 68.36 (14.99)
Quint4 0.85 (0.16) 67.78 (16.08)

Table 4  Mean of HRQoL by socio-demographic characteristics in Bangladesh
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ones [24, 30]. This may be because never-married respon-
dents may benefit from greater autonomy, fewer caregiving 
duties, and less relationship-related stress, contributing to 
better HRQoL. Differences in age, financial independence, 
and social norms across populations can also play a signifi-
cant role in shaping these outcomes. Our study also found 
that as educational qualifications increased, HRQoL scores 
improved, this finding was supported by several other stud-
ies [16, 17, 23, 24, 30]. This might happen as a result of 
individuals with higher levels of education having better 
HRQoL because they have better access to healthcare, are 
more health-literate, and have an improved socioeconomic 
status- all of which increase general well-being and health 
outcomes. Conversely, another study among Bangladeshi 
pregnant women indicated that HRQoL decreased as their 
educational level increased [28]. This may occur due to 
higher expectations and greater awareness of potential 
health risks.

Urban residents reported higher HRQoL than rural resi-
dents, which is consistent with several other studies [23, 24, 
59]. Conversely, another study found the opposite, reporting 
better HRQoL among rural residents [13]. The difference 
may occur due to varying factors influencing the quality of 
life in different settings. Urban residents often have better 
access to healthcare facilities, education, and employment 
opportunities, which can contribute to a higher HRQoL. 
However, the stressors associated with urban life, such as 
pollution, overcrowding, and a fast-paced lifestyle, might 
diminish the perceived quality of life for some individuals. 
On the other hand, rural residents may experience a better 
HRQoL due to a more relaxed environment, stronger com-
munity ties, and lower living costs. Nonetheless, limited 
access to healthcare, education, and economic opportunities 
can negatively impact HRQoL in rural areas. Our study also 
showed that currently working respondents showed better 
HRQoL than those not working, this is also supported by 
several studies [16, 17, 24, 59]. This may occur as currently 
employed respondents might show better HRQoL due to 
increased economic stability, a sense of purpose, and social 
relations that come with employment, all of which exhibit 
positive mental and physical well-being.

those without formal education, individuals in the lower 
socioeconomic quintiles, the unemployed, and those with 
poor fasting glucose levels.

Our study indicated that among the five EQ-5D dimen-
sions, the most frequently reported problem was anxiety/
depression which was consistent with other studies in Ban-
gladesh [13, 29]. Nonetheless, other studies have identified 
the pain/discomfort dimension as the most common health 
problem [15–21, 24–26, 28, 55]. Conversely, another study 
reported that usual activities were the highest reported 
problem [56]. In our study, the least reported problem was 
the self-care dimension, consistent with other studies [13, 
16–21, 24–26, 28, 29]. It is challenging to compare HRQoL 
results across studies due to varying perceptions of life con-
ditions, cultural differences, health system performance, 
and other socio-demographic circumstances [57, 58]. Addi-
tionally, we found that younger participants had a higher 
prevalence of anxiety/depression (66.5%), which was also 
found by a recent study [13]. Our study also demonstrated 
that the percentage of individuals reporting problems in the 
five dimensions increased with age, which was corroborated 
by other research from Sri Lanka [21]. Further, our study 
showed that male respondents consistently reported better 
HRQoL than female respondents, which were found in a 
number of existing studies [13, 16, 17, 24, 30, 59]. 

The variations in HRQoL across demographic groups 
may be attributed to several factors such as gender-based 
disparities in access to healthcare, social support, and socio-
economic status, along with higher rates of chronic illness 
and psychological stress commonly reported among female 
respondents. This variation also may be because of the 
routine family duties, lower health knowledge, and lim-
ited access to healthcare resources being partially respon-
sible for the lower HRQoL among our female respondents. 
Moreover, married respondents showed better HRQoL than 
those currently not married, this result was also supported 
by previous research [17]. This may occur because mar-
ried respondents might have better social support, emo-
tional security, and shared resources, which improve their 
well-being. However, several studies have suggested that 
never-married respondents have better HRQoL than married 

Variables EQ-5D index EQ VAS score
Mean (SD) p-value a Mean (SD) p-value a

Quint5 (richest) 0.83 (0.20) 67.62 (18.62)
Total 0.83 (0.17) 67.47 (15.33)
a Note: This is the p-value of the F-statistic. P-value is significant when ≤ 0.05
Blood pressure: Poor: When SBP ≥ 140 or DBP ≥ 90 mm Hg; Intermediate: When SBP 120–139 or DBP 80–89 or treated BP < 140/<90 mm Hg; 
Ideal: When BP < 120 and < 80 mm Hg
BMI: Poor: When BMI is 30 or greater; Intermediate: When BMI is between 25 and 29.9; Ideal: When BMI is less than 25
FBG: Poor: When FBG is 126 mg/dL or greater; Intermediate: When FBG is between 100 and 125 mg/dL; Ideal: When FBG is less than 
100 mg/dL

Table 4  (continued) 
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Variables EQ-5D index
(Tobit regression)

EQ-VAS score
(OLS regression)

β 95% CI p-values β 95% CI p-values
Age, years
≤ 30 0 NA 0 NA
31–39 -0.03 -0.05– -0.01 0.01 -5.67 -7.83 – -3.51 < 0.01
40–49 -0.06 -0.08 – -0.04 < 0.01 -9.56 -11.56 – -7.56 < 0.01
50–59 -0.09 -0.1 – -0.07 < 0.01 -11.93 -13.96 – -9.90 < 0.01
60–69 -0.11 -0.13– -0.09 < 0.01 -15.07 -17.18 – -12.95 < 0.01
≥ 70 -0.14 -0.17– -0.12 < 0.01 -16.30 -18.68 – -13.93 < 0.01
Gender
Female 0 NA 0 NA
Male 0.02 -0.00–0.05 0.06 3.70 1.42–5.99 < 0.01
Education
No education 0 NA 0 NA
Primary 0.01 0.00–0.02 0.03 1.88 0.82–2.93 < 0.01
Secondary 0.04 0.02–0.05 < 0.01 3.98 2.69–5.28 < 0.01
Higher 0.04 0.03–0.06 < 0.01 5.39 3.91–6.87 < 0.01
Religion
Muslim 0 NA 0 NA
Non-Muslim -0.00 -0.02–0.02 0.71 0.37 -1.51–2.25 0.70
Marital status
Married 0 NA 0 NA
Others
(Single/Divorced/
Widowed/Separated)

-0.01 -0.03– -0.00 0.03 -2.23 -3.46 – -1.00 < 0.01

Household size
1–2 0 NA 0 NA
3–4 -0.01 -0.03–0.00 0.06 -0.45 -1.71–0.81 0.48
≥ 5 -0.01 -0.02–0.00 0.13 0.57 -0.67–1.80 0.37
Occupation
Not working 0 NA 0 NA
Working 0.01 -0.01–0.03 0.46 0.36 -1.95–2.68 0.76
Retired -0.11 -0.14– -0.08 < 0.01 -8.34 -11.20 – -5.49 < 0.01
Others 0.03 -0.01–0.08 0.16 1.90 -2.32–6.12 0.38
BMI status
Poor 0 NA 0 NA
Intermediate 0.00 -0.01–0.02 0.75 0.62 -0.73–1.97 0.37
Ideal 0.00 -0.01–0.02 0.47 0.70 -0.60–2.00 0.29
Blood pressure status
Poor 0 NA 0 NA
Intermediate -0.00 -0.01–0.01 0.77 0.44 -0.47–1.36 0.34
Ideal 0.01 -0.01–0.02 0.47 1.38 -0.08–2.83 0.06
FBG
Poor 0 NA 0 NA
Intermediate 0.01 -0.00–0.01 0.28 -0.08 -0.96–0.81 0.87
Ideal 0.01 -0.00–0.02 0.21 -0.59 -1.69–0.51 0.29
Place of residence
Urban 0 NA 0 NA
Rural 0.01 0.00–0.02 0.02 1.16 0.13–2.20 0.03
Expenditure quintile
Quint1 (poorest) 0 NA 0 NA
Quint2 0.00 -0.01–0.02 0.51 0.74 -0.51–1.98 0.25
Quint3 0.01 -0.01–0.02 0.35 0.23 -1.08–1.53 0.73
Quint4 0.00 -0.01–0.02 0.49 -1.35 -2.68 – -0.02 0.05

Table 5  Regression analyses on health-related quality of life scores, Bangladesh
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might influence HRQoL expressions [61]. Although we 
employed a multistage sampling approach, the combination 
of purposive and random sampling at different stages posed 
challenges in calculating and applying accurate survey sam-
pling weights. Consequently, the analyses presented in this 
study are unweighted. While this mixed sampling method 
does not compromise the internal validity of our findings, 
it may limit the generalizability of the results to the general 
population. To address this limitation, we recommend that 
future studies adopt fully probabilistic sampling methods to 
enable the calculation and application of survey weights, 
ensuring more representative results. Finally, the study used 
a value set that was obtained in India because one for Ban-
gladesh was not available. These limitations highlight the 
need for further research with longitudinal data and more 
diverse samples. Besides, a more accurate understanding 
of HRQoL can be obtained by comparing the hypertensive 
population to a non-hypertensive or healthy population.

Conclusion and policy implications

Improving HRQoL among hypertensive populations in 
Bangladesh requires targeted health interventions, commu-
nity-based counseling programs, and tailored support for 
vulnerable demographic groups, particularly older individu-
als, those with lower education levels, and women. This 
study highlights significantly lower HRQoL among hyper-
tensive individuals across various disadvantaged groups, 
underscoring the urgent need for practical and impactful 
policy actions. To tackle this issue, several measures are 
suggested. First, nationwide awareness campaigns and com-
munity-based screenings should be implemented to promote 
early detection and timely management of hypertension. 
Strengthening primary healthcare systems is essential, 
including ensuring consistent access to essential medica-
tions and providing healthcare professionals with updated 
training. Encouraging healthier lifestyles—such as reduc-
ing salt intake, increasing physical activity, and promot-
ing balanced diets—through targeted community programs 

Our study found an average EQ-index of 0.83 among the 
hypertensive population in Bangladesh, with an EQ-VAS of 
67.47. Comparatively, Bhutan’s general population had a 
higher EQ-index of 0.95, while Indonesia’s diabetic patients 
had an index of 0.86 [60]. India’s general population aver-
aged 0.8431 [18], older adults in Thai community dwell-
ings had 0.815 [17], and Sri Lankan patients with chronic 
renal disease had the lowest at 0.53 [16]. These variations 
stem from differences in health status, financial conditions, 
healthcare access, cultural practices, lifestyle, and age dis-
tribution. Our findings indicate that socioeconomic factors 
play a crucial role in HRQoL in Bangladesh. Higher edu-
cation levels, employment, and urban residency are linked 
to better HRQoL, emphasizing the need for socioeconomic 
development. To enhance overall well-being, a comprehen-
sive healthcare strategy addressing both socioeconomic fac-
tors and health indicators like blood pressure and glucose 
levels is essential.

Our study has several strengths. This study is the first 
to use the EQ-5D-5 L instrument to assess HRQoL among 
the hypertensive population in Bangladesh, utilizing a large 
representative sample. Employing validated tools such as 
the EQ-5D-5 L, EQ-VAS, and EQ-index scores, the study 
ensures robust and reliable data collection. By including 
both urban and rural populations, the study offers a com-
prehensive view of HRQoL across different geographical 
areas, making the findings more generalizable. By focusing 
on a developing country context, the research adds valuable 
knowledge to the limited literature on HRQoL in low- and 
middle-income countries and offers crucial policy implica-
tions for improving healthcare strategies in Bangladesh.

To interpret the results cautiously, despite several 
strengths, a few limitations need to be acknowledged. The 
cross-sectional design limits the ability to establish causal-
ity or track changes in HRQoL over time. The results of our 
study may not be generalizable to the general population 
of Bangladesh since we sampled hypertensive people aged 
15 years and older. Additionally, the study did not account 
for potential confounding variables, such as other chronic 
conditions, and did not explore how diverse cultural factors 

Variables EQ-5D index
(Tobit regression)

EQ-VAS score
(OLS regression)

β 95% CI p-values β 95% CI p-values
Quint5 (richest) -0.02 -0.04– -0.01 0.01 -3.30 -4.78 – -1.82 < 0.01
R2 Nagelkerke -0.101 0.156
Others refers to single/Divorced/widowed/Separated); BMI, body mass index; FBG, fasting blood glucose
Blood pressure status: Poor: When SBP ≥ 140 or DBP ≥ 90 mm Hg; Intermediate: When SBP 120–139 or DBP 80–89 or treated BP < 140/<90 mm 
Hg; Ideal: When BP < 120 and < 80 mm Hg
BMI: Poor: When BMI is 30 or greater; Intermediate: When BMI is between 25 and 29.9; Ideal: When BMI is less than 25
FBG: Poor: When FBG is 126 mg/dL or greater; Intermediate: When FBG is between 100 and 125 mg/dL; Ideal: When FBG is less than 
100 mg/dL

Table 5  (continued) 
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reduce the broader burden of heart disease in Bangladesh, 
contributing to a healthier and more equitable society.
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can yield substantial improvements in outcomes. Engaging 
community health workers particularly community pharma-
cies to support hypertension management and incorporating 
mental health services into care delivery can address both 
the physical and emotional challenges faced by hyperten-
sive individuals. Finally, establishing robust systems for 
monitoring and evaluating these initiatives will ensure their 
effectiveness and allow for ongoing improvements.

By implementing these measures, policymakers can 
enhance the HRQoL for hypertensive individuals and 

Table 6  Multilevel logistic regression analyses on reported health problems, Bangladesh, 2023
Variables Odds ratio (95% CI)

Mobility Self-care Activity Pain Anxiety
Age
≤ 30 1.00 1.00 1.00 1.00 1.00
31–39 1.66 (1.07–2.58) 1.88 (1.18–2.98) 1.81 (1.17–2.78) 2.87 (2.01–4.11) 1.66 (1.16–2.38)
40–49 2.61 (1.74–3.91) 2.80 (1.82–4.30) 3.35 (2.25–4.98) 4.76 (3.38–6.69) 2.22 (1.58–3.12)
50–59 4.21 (2.80–6.32) 4.66 (3.03–7.16) 4.74 (3.18–7.08) 7.48 (5.24–10.69) 2.35 (1.66–3.33)
60–69 5.29 (3.49–8.03) 5.78 (3.72–8.98) 5.75 (3.81–8.68) 12.00 (8.12–17.73) 2.31 (1.59–3.34)
≥ 70 9.52 (6.04-15.00) 10.70 (6.67–17.18) 9.60 (6.13–15.03) 13.75 (8.59–22.02) 1.67 (1.09–2.53)
Gender
Female 1.00 1.00 1.00 1.00 1.00
Male 1.19 (0.81–1.76) 0.94 (0.64–1.39) 0.87 (0.59–1.27) 0.56 (0.36–0.88) 0.72 (0.46–1.14)
Education
No education 1.73 (1.35–2.23) 1.97 (1.52–2.54) 2.45 (1.91–3.14) 2.10 (1.59–2.79) 1.56 (1.18–2.07)
Primary 1.57 (1.23–1.99) 1.59 (1.24–2.04) 1.81 (1.43–2.30) 2.04 (1.57–2.64) 1.51 (1.16–1.96)
Secondary 1.15 (0.90–1.48) 1.00 (0.78–1.30) 1.24 (0.97–1.58) 1.54 (1.20–1.98) 1.09 (0.84–1.41)
Higher 1.00 1.00 1.00 1.00 1.00
Religion
Muslim 1.00 1.00 1.00 1.00 1.00
Non-Muslim 1.01 (0.74–1.37) 1.01 (0.74–1.38) 1.10 (0.81–1.50) 1.37 (0.90–2.08) 1.11 (0.77–1.60)
Marital status
Married 1.00 1.00 1.00 1.00 1.00
Others (Single/Divorced/
Widowed/Separated)

1.13 (0.93–1.38) 1.37 (1.13–1.66) 1.32 (1.09–1.60) 1.00 (0.75–1.33) 1.71 (1.32–2.23)

Household size
1–2 1.00 1.00 1.00 1.00 1.00
3–4 1.10 (0.91–1.34) 1.30 (1.07–1.58) 1.09 (0.90–1.32) 1.04 (0.79–1.37) 0.92 (0.71–1.19)
≥ 5 1.00 (0.83–1.22) 1.22 (1.01–1.48) 1.07 (0.89–1.30) 1.02 (0.78–1.34) 0.67 (0.52–0.85)
Occupation
Not working 1.00 1.00 1.00 1.00 1.00
Working 0.47 (0.32–0.69) 0.67 (0.45–0.99) 0.74 (0.50–1.09) 0.63 (0.40-1.00) 1.49 (0.94–2.37)
Retired 2.14 (1.33–3.43) 3.01 (1.86–4.89) 2.94 (1.81–4.79) 1.41 (0.73–2.71) 2.97 (1.58–5.57)
Others 0.44 (0.21–0.89) 0.60 (0.28–1.25) 0.66 (0.33–1.34) 0.50 (0.24–1.04) 2.47 (0.98–6.24)
Place of residence
Urban 1.00 1.00 1.00 1.00 1.00
Rural 3.10 (2.29–4.20) 1.27 (0.92–1.74) 1.19 (0.86–1.65) 1.00 (0.65–1.53) 1.06 (0.71–1.58)
Expenditure quintile
Quint1 (poorest) 0.93 (0.72–1.19) 1.22 (0.95–1.57) 0.92 (0.72–1.18) 0.83 (0.60–1.13) 0.75 (0.56–1.01)
Quint2 0.82 (0.64–1.04) 0.91 (0.72–1.17) 0.82 (0.65–1.04) 0.75 (0.57-1.00) 0.79 (0.59–1.05)
Quint3 0.98 (0.77–1.25) 0.98 (0.76–1.25) 0.81 (0.64–1.03) 0.70 (0.52–0.93) 0.74 (0.56–0.98)
Quint4 1.07 (0.85–1.34) 1.00 (0.80–1.26) 0.95 (0.77–1.19) 0.76 (0.59–0.98) 1.02 (0.78–1.33)
Quint5 (richest) 1.00 1.00 1.00 1.00 1.00
Adjusted variables: BMI status, current blood pressure status, and fasting glucose level
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