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ABSTRACT
Aims/Introduction: We aimed to assess the health-related quality of life (HRQoL) and
identify its predictors among type 2 diabetes patients of Bangladesh.
Materials and Methods: This nationwide cross-sectional study assessed HRQoL
among 1,806 type 2 diabetes patients using the EuroQol-5 Dimensions Questionnaire (EQ-
5D-5L), and the responses were further translated into a single summary crosswalk index
score using the UK time trade-off value set. The predictors were determined using multi-
nomial logistic regression analysis.
Results: The mean EQ-5D-5L index score was 0.62 (standard deviation 0.25), and men
scored better than women. More than half of the study participants (53.4%) were ranked
as “average” HRQoL. Overall, 64% of respondents had a “problem” at least in one of the
dimensions of the EQ-5D-5L, and the burden of reported “problems” was higher among
women (70%). Among the five dimensions, the highest reported “problem” was 79.8% for
anxiety/depression, 77.7% for pain/discomfort and 60.1% for mobility. However, younger
participants (aged <30 years) showed a higher burden of anxiety/depression (95%) com-
pared with the rest of the population. The specific predictors of average/good HRQoL
(odds ratio >1) were being men, living in a rural area, married, literate, a monthly income
>19,488 BDT, absence of comorbidity and had a duration of diabetes ≤5 years.
Conclusions: The majority of Bangladesh’s type 2 diabetes patients had an “average”
HRQoL based on the EQ-5D-5L index score. In broad terms, the identified predictors were
sex, place of residence, marital status, literacy, monthly income, comorbidity and duration
of diabetes.

INTRODUCTION
Diabetes mellitus is a chronic disease with great public health
importance leading to high morbidity and mortality1. The Inter-
national Diabetes Federation report that approximately 415 mil-
lion people had diabetes mellitus globally, and it will be projected
to reach 642 million by 2040 or maybe even doubled by the year
20402. According to a study published in the Bulletin of the
World Health Organization, 9.7% of the Bangladeshi adult

population (aged >35 years) have diabetes, and 22.4% are predia-
betic3. A meta-analysis showed the increasing trend of diabetes
mellitus in Bangladesh from 4% in 1995–2000 and 5% in 2001–
2005 to 9% in 2006–2010, respectively4. Along with the burden
of mortality and morbidity, the economic impact is also substan-
tial, and the estimated average annual cost of diabetes care for
Bangladeshi patients was $ USD314, among which the average
direct cost was $USD283 and the indirect cost was $USD315.
Another aspect of diabetes mellitus as a disease is its psychosocial
burden that affects self-care behavior, resulting in poor glycemic
control, more complications and poor quality of life5–8. AlthoughReceived 12 February 2020; revised 29 May 2020; accepted 15 June 2020
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the chain of diabetes care and modalities of treatment are gradu-
ally expanding in Bangladesh, the health-related quality of life
(HRQoL) of type 2 diabetes patients is still unjustified. Thus,
understanding the HRQoL among type 2 diabetes patients is
gradually becoming essential and might improve the overall out-
come, and reduce the associated burden in terms of cost, care
and complications8,9.
The HRQoL is a dimension that measures the composite of

both physical and psychosocial aspects, and is influenced by
personal experience of beliefs, expectations and perceptions10. It
has shown that the HRQoL supplements the traditional mea-
sures of disease burden, and is specifically beneficial to address
self-reported chronic diseases (diabetes, breast cancer, arthritis
and hypertension) and their risk factors (body mass index,
physical inactivity and smoking status)11. Among these chronic
preventable diseases, the negative impact of diabetes mellitus on
HRQoL has been reported from different high and middle-in-
come countries using both generic and disease-specific tools12.
Several tools have been used in diabetes research to address

HRQoL. Among those, the EuroQol-5 Dimensions Question-
naire (EQ-5D) is a preference-based instrument due to its sim-
plicity and reliability13. Its utility was also reported by the
Fenofibrate Intervention and Event Lowering in Diabetes study
as an independent predictor of morbidity and mortality in
patients with type 2 diabetes13. Different Asian countries,
including Japan14 and Korea15, have already applied EQ-5D to
evaluate HRQoL among their population with type 2 diabetes.
Like other developing countries, the measurement of diabetes-
related QoL using the EQ-5D instrument among the Banglade-
shi population is very uncommon, and is carried out among
limited samples using the 3L version16,17. As per our knowl-
edge, no nationwide study was carried out among Bangladesh’s
type 2 diabetes patients using the EQ-5D-5L version to mea-
sure the HRQoL. Hence, for the first time, we were prompted
to evaluate the HRQoL using the EQ-5D-5L instrument in a
large sample of the type 2 diabetes population. In addition to
this, we sought to determine the predictors that influenced the
HRQoL of Bangladeshi type 2 diabetes populations.

METHODS
Study design
The cross-sectional study was carried out among 1,832 type 2
diabetes patients in Bangladesh aged ≥18 years. The duration
of the study was 6 months from January 2018 to June 2018.
The sample size was determined using the prevalence of pain/
discomfort obtained from a study of Bangladesh16 that used the
EQ-5D-5L instrument to assess HRQoL among type 2 diabetes
patients (Appendix S1). First, we used multistage clustered ran-
dom sampling to select the study sites from all divisions of
Bangladesh. At the last stage, a health camp was organized in
urban and rural areas to conveniently recruit type 2 diabetes
patients (Figure S1). We had to apply convenient sampling, as
currently, there is no existing sampling frame of the type 2 dia-
betes population in Bangladesh. Participants who were

pregnant, mentally ill, showed an unwillingness to participate
or residing in hospitals, prisons, nursing homes and other such
institutions were excluded from the study.

Data collection procedures
Data were collected using a pre-tested interviewer-administered
semistructured questionnaire based on the objectives. We segre-
gated the overall data collection procedures into three phases. In
the first phase, a face-to-face interview was carried out to collect
information (personal, sociodemographic, comorbidities/compli-
cations, cost of diabetes management and HRQoL) using the
questionnaire. The annual cost of diabetes management was cal-
culated as a direct cost and indirect cost. Direct costs consisted
of direct medical and non-medical costs. To estimate the total
direct cost, we added both of the components. Indirect health-
care cost was calculated using the human capital approach. Data
on indirect costs covered in the present study included the cost
for loss of productivity and loss of time (during traveling, waiting
in clinic and consultation, hospitalization). The detailed method-
ology of direct and indirect cost calculation for type 2 diabetes
patients in Bangladesh was previously described in two other
studies5,18. Diabetes-related QoL was measured using the generic
instrument “EuroQoL (EQ-5D-5L)”, which was merged with the
questionnaire and administered by the interviewers. In the sec-
ond phase, anthropometric and blood pressure measurements
were carried out following the methods described in “Non-Com-
municable Disease Risk Factors Survey Bangladesh 2010”19. The
anthropometric measurements included height, weight, waist cir-
cumference, hip circumference and their derivatives, such as
body mass index and waist-to-hip ratio. These parameters were
measured by trained male and female assistants while maintain-
ing adequate privacy. In the third phase, capillary blood glucose
measurement (fasting or 2 h after breakfast) was carried out
using a standard glucometer with aseptic precautions. Glycemic
status was defined as controlled when fasting glucose was
<6.1 mmol/L and 2 h post-meal was <7.8 mmol/L20.

Assessment of HRQoL using EQ-5D-5L
The HRQoL was assessed using an adapted and translated Ben-
gali (local language) version of the EQ-5D-5L. This generic
instrument is a descriptive version with five dimensions, such
as mobility, self-care, usual activities, pain/discomfort and anxi-
ety/depression. Each dimension has five levels: no problem,
slight problems, moderate problems, severe problems and
extreme problems. Again, we generated a score of HRQoL
using the EQ-5D-5L crosswalk index, and ranked the score
using percentiles as “poor,” “average” and “good” (Table S1).
We did this, as currently there is no classification system of the
EQ-5D-5L to show the HRQoL of a population. The EQ-5D-
5L generated value sets in several countries to calculate the
preference-based index considering a scale of 0.0 as being dead
and 1.0 as full health. As there is no value set for Bangladesh,
we used the time trade-off method carried out in the UK, in
which -0.59 is the worst possible health status21. We chose the
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UK value set, as it was previously also applied by another Ban-
gladeshi study to assess HRQoL using the EQ-5D instrument17.

Ethical consideration
All participants gave their informed written consent for inclu-
sion before they participated in the study. The study was
approved by the Ethical Review Committee of Bangladesh
University of Health Sciences (identification number: BUHS/
BIO/EA/18/001) on 19 April 2018.

Statistical analysis
All 1,832 responses were reviewed thoroughly for consistency
and completeness. A total of 26 responses were found incom-
plete or inconsistent, and hence the final analysis comprised
1,806 responses. The data were entered in the pre-designed
Microsoft Office Excel format (Microsoft Corporation, Red-
mond, WA, USA), which was imported later into the Statistical
Package for Social Science software version 20.0 for Windows
(SPSS Inc., Chicago, IL, USA). All the estimates of precision
were presented at a 95% confidence interval (CI), as appropri-
ate. Descriptive analysis included the mean, standard deviation,
median and interquartile range, frequencies and percentages.
The predictors of HRQoL were determined using multinomial

logistic regression analysis. To find the factors that influenced the
HRQoL, first, we ran univariate analysis considering the EQ-5D-
5L index score as a dependent variable. Variables that showed a
significant association (P < 0.05) with the dependent variable in
the univariate analysis were identified. These statistically signifi-
cant variables were examined as independent variables against
the dependent variable in the multinomial logistic regression
analysis. For multinomial logistic regression analysis, we calcu-
lated odds ratios (OR) and 95% CI for each independent variable.
In the regression table, predictors that had OR >1 were presented
for each category of HRQoL. We ensured the presence of no
multicollinearity using the variance inflation factor to run the
regression analysis. The statistical tests were considered signifi-
cant (2-sided) at a level of P < 0.05.

RESULTS
Sociodemographic and diabetes-related information
A total of 1,806 type 2 diabetes patients were included in the pre-
sent study. Their mean (standard deviation) age and duration of
diabetes were 50.8 (–11.7) years and 5.6 (–5) years, respectively.
The majority of the participants were women (61.8%), living in
urban areas (61.7%), married (91.3%) and illiterate (39.6%). More
than half of the respondents (56.3%) were homemakers, and
nearly half (48.2%) belonged to the lower-middle-income group.
Most of the type 2 diabetes patients had uncontrolled glycemic
status (88.7%), and nearly one-quarter (19.5%) had diabetes-re-
lated comorbidities (Table 1).

HRQoL among type 2 diabetes patients
More than half of the type 2 diabetes population (53.4%) of
Bangladesh had “average” HRQoL, and just 21.6% had “good”

HRQoL (Figure 1). The median EQ-5D-5L index score was
0.65 (interquartile range 0.53–0.77). This score was higher
among men and those living in a rural area (Tables S2;S3).
Pain/discomfort (77.7%) and anxiety/depression (79.8%)
showed a higher burden than other dimensions. Overall, 64%
of respondents had a “problem” at any of the dimensions of

Table 1 | Sociodemographic and diabetes-related information of the
study participants

Variables n (%) 95% CI

Age (years)† 50.8 – 11.7
Age categories (years)
<30 24 (1.3) 0.8–1.8
30–39 268 (14.8) 13.2–16.4
40–49 468 (25.9) 23.9–27.9
50–59 567 (31.4) 29.3–33.5
≥60 479 (26.5) 24.5–28.5

Sex
Men 689 (38.2) 36–40.4
Women 1,117 (61.8) 59.6–64

Area of residence
Urban 1,114 (61.7) 59.5–63.9
Rural 692 (38.3) 36.1–40.5

Educational status
Illiterate 715 (39.6) 37.3–41.9
Primary 364 (20.2) 18.3–22.1
Secondary 530 (29.3) 27.2–31.4
Higher education 197 (10.9) 9.5–12.3

Marital status
Married 1,648 (91.3) 90–92.6
Others 158 (8.7) 7.4 (10)

Occupational status
Unemployed 73 (4) 3.1–4.9
Service holder 237 (13.1) 11.5–14.7
Farmer 84 (4.7) 3.7–5.7
Businessmen 263 (14.6) 13–16.2
Self-employed 55 (3) 2.2–3.8
Housewife 1,017 (56.3) 54–58.6
Retired 77 (4.3) 3.4–5.2

Monthly household income (BDT)‡ 18,000 (10,000–26,000)
Monthly household income groups (BDT)§

<4,907 (low income) 53 (2.9) 2.1–3.7
4,907–19,488 (lower-middle income) 870 (48.2) 45.9–50.5
19,489–60,252 (upper-middle income) 831 (46) 43.7–48.3
>60,252 (high income) 52 (2.9) 2.1–3.7

Duration of diabetes (years)† 5.6 – 5
Glycemic status¶

Controlled 204 (11.3) 9.8–12.8
Uncontrolled 1,602 (88.7) 87.2–90.2

Yearly direct cost of diabetes care‡ 15,702 (8,213–25,793)
Yearly indirect cost of diabetic care‡ 366 (125–854)
Presence of comorbidities 352 (19.5) 17.7–21.3

Total n = 1,806. †Mean and standard deviation. ‡Median with interquar-
tile range. §According to the 2006 per capita gross national income
and the World Bank calculation. ¶Based on plasma glucose level pre-
meal (fasting) <6.1 mmol/L and 2 h post-meal <7.8 mmol/L.
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EQ-5D-5L, and the burden of reported “problems” was higher
among women (70%) than their male counterparts. The total
proportion of reported levels of health status for no problem,
slight problem, moderate problem, severe problem and extreme
problem were 36.1, 35.3, 19.5, 7.6 and 1.54%, respectively
(Table 2). The burden of anxiety/depression was higher among
patients with aged <30 years (Table S4).

Predictors of HRQoL among type 2 diabetes patients
Table 3 shows the predictors of HRQoL among the study pop-
ulation. Seven factors were identified that showed high odds

(>1) for average/good HRQoL: area of residence (average, OR
2.028; good, OR 2.149), sex (average, OR 1.754; good, OR
3.765), education status (average, OR 1.565; good, OR 3.013),
marital status (average, OR 1.281), monthly income (average,
OR 1.442; good, OR 1.785), comorbidity (average, OR 1.438;
good, OR 2.405) and duration of diabetes (average, OR 1.346;
good, OR 1.184).
Overall, the odds for average/good HRQoL were higher

among those who were men, living in a rural area, married, lit-
erate, had a monthly income of >19,488 BDT, did not have a
comorbidity and had a duration of diabetes ≤5 years.

DISCUSSION
One of the major goals of clinicians is to improve the physical
and mental well-being of a patient. To achieve this end-point,
they have to rely on unstructured conversations to explore sub-
jective symptoms and extract laboratory data in clinical settings.
In this regard, the measurement of HRQoL will add an alterna-
tive and cost-effective dimension to subjective symptoms and
the investigations. Although HRQoL has benefits over objective
measures of health, data related to this issue are not well-docu-
mented in Bangladesh. This is the first nationwide study in
Bangladesh that detected the majority of the type 2 diabetes
population of Bangladesh as having “average” HRQoL, and it
was significantly influenced by several sociodemographic and
diabetes-related predictors.
In the current study, more than three-quarters of the dia-

betes patients had problems in anxiety/depression (80%) and
pain/discomfort (78%) dimensions individually. These findings
were higher than the study of Saleh et al.17, where anxiety/de-
pression was 74%, and pain/discomfort was 73%, respectively.
However, the similarity was that both studies reflected a higher
burden in the psychological aspect (anxiety/depression) than
other dimensions. Contradictory to the current study and Saleh
et al., another Bangladeshi case–control study16 among the
type 2 diabetes population reported a higher burden among the
pain/discomfort dimension. The finding of the current study
was also inconsistent and contradictory to some extent with the
results of other Asian countries, including Japan14, Korea15, Sin-
gapore22, Indonesia23, Brunei24, China25, Thailand26 and Iran27.
As for the Asian countries, the toll of the problem was also
higher for the pain/discomfort dimension in other parts of the

Poor (EQ-5D-5L index score ≤ 0.531)

Average (EQ-5D-5L index score 0.532-0.768)

Good (EQ-5D-5L index score > 0.768)

Good HRQoL
21.6% Poor HRQoL

25%

Average HRQoL
53.4%

Figure 1 | Levels of health-related quality of life among type 2
diabetes patients in Bangladesh. Here, the EuroQol-5 Dimensions
Questionnaire (EQ-5D-5L) index score was categorized using percentiles
of “poor” (score ≤25th percentile, ≤0.531), “average” (score >25th
percentile and ≤75th percentile, 0.532–0.768) and “good” (score >75th
percentile, >0.768).

Table 2 | Sex-wise distribution of reported problems using five dimensions of the EuroQol-5 Dimensions Questionnaire

Dimensions Men Women Total

n (%) 95% CI n (%) 95% CI n (%) 95% CI

Mobility 351 (50.9) 48.6–53.2 749 (67.1) 64.9–69.2 1,100 (60.9) 58.6–63.2
Self-care 238 (34.5) 32.3–36.7 627 (56.1) 53.8–58.4 865 (47.9) 45.6–50.2
Usual activities 284 (41.2) 38.9–43.5 681 (61) 58.8–63.2 965 (53.4) 51.1–55.7
Pain/discomfort 483 (70.1) 70–72.2 920 (82.4) 80.6–84.2 1,403 (77.7) 75.8–79.6
Anxiety/depression 509 (73.9) 81.9–75.9 933 (83.5) 81.8–85.2 1,442 (79.8) 77.9–81.7

Total n = 1,806. CI, confidence interval.
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world, including South Australia28, Canada29, Germany30,
Spain31 and Italy32. However, these developed countries
assessed their HRQoL among the general population instead of
among those who had diabetes. Although in the current study,
the reported problem was higher in anxiety/depression, the
pain/discomfort dimension also showed a substantial burden, as
in other countries, and the difference of reported problems was
negligible for the Bangladeshi type 2 diabetes population (80%
in anxiety/depression vs 78% in pain/discomfort).

The present study reported that 36% of the respondents had
“no problem,” and 64% had “problems” in at least one of the
dimensions of the EQ-5D-5L. This reported “problem” was
much higher than the two other Bangladeshi studies of Saleh
et al.17 and Safita et al.12,16, where the overall reported problem
was 54.5 and 30.8%, respectively. The same contradictory find-
ings were also observed among other Asian countries, where
the reported problem was 19.3, 21.3, 13, 33.4, 33.4, 25.7 and

Table 3 | Predictors of health-related quality of life among the type 2 diabetes population of Bangladesh

HRQoL Predictors B P-value OR 95% CI for OR

Lower limit Upper limit

Average Area of residence
Rural area 0.707 <0.001* 2.028 1.567 2.625
Urban area Ref.

Sex
Men 0.562 <0.001* 1.754 1.337 2.301
Women Ref.

Education status
Literate 0.147 0.002* 1.565 1.173 2.089
Illiterate Ref.

Marital status
Married 0.200 0.214 1.281 0.866 1.895
Others Ref.

Monthly income (BDT)
>19,488 0.366 0.003* 1.442 1.135 1.831
≤19,488 Ref.

Comorbidity
Absent 0.297 0.010* 1.438 1.089 1.898
Present Ref.

Duration of diabetes
≤5 years 0.297 0.017* 1.346 1.055 1.718
>5 years Ref.

Good Area of residence
Rural area 0.765 <0.001* 2.149 1.564 2.953
Urban area Ref.

Sex
Men 1.326 <0.001* 3.765 2.719 5.213
Women Ref.

Education status
Literate 1.103 <0.001* 3.013 1.950 4.657
Illiterate Ref.

Monthly income (BDT)
>19,488 0.579 <0.001* 1.785 1.327 2.402
≤19,488 Ref.

Comorbidity
Absent 0.878 <0.001* 2.405 1.631 3.548
Present Ref.

Duration of diabetes
≤5 years 0.169 0.277 1.184 0.873 1.606
>5 years Ref.

*Total n = 1,806. Statistically significant. BDT, Bangladesh Taka; CI, confidence interval; HRQoL, health-related quality of life; OR, odd ratio; Ref, refer-
ence.
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41.2% for Japan14, Korea15, Singapore22, Indonesia23, Brunei24,
Thailand26 and Iran27, respectively.
Other than reporting the burden of “problems” at each

dimension, we also generated an index value or score using the
responses. In the present study, the mean and median EQ-5D-
5L crosswalk index score was 0.62 (standard deviation 0.25)
and 0.65 (interquartile range 0.53–0.77), respectively. This con-
tinuous score also coincides with our categorized proportion of
HRQoL that detected more than half of the study population
had “average” HRQoL. However, other Asian countries, includ-
ing Japan14, Korea15, Singapore22, Indonesia23, Iran27 and
China33, reported a much higher mean index score as 0.86,
0.92, 0.77, 0.89, 0.70 and 0.88, respectively, reflecting health sta-
tus near to full health and better than Bangladesh. Other than
reporting the mean index value, we have found only one study
of Asia that reported HRQoL based on different ranks or cate-
gories, as in the present study (poor/average/good), and their
findings were consistent with us as “perfect health” (21%),
“slight/moderate” (51%) and “severe/extreme” (28%)34.
In the above discussion, country-to-country variation was

observed for HRQoL among the type 2 diabetes population.
The population-based variation of HRQoL is due to its time
dependency, and it is suggested to measure HRQoL repeatedly
to obtain a reliable estimation. Explanations also include dis-
continuation of follow up by patients, the quality of diabetes
care and the availability of access to support services that could
bring change in the HRQoL17. Another reason for the popula-
tion-wide variation of HRQoL is the mode of administration of
responses. It was shown that face-to-face interviews, postal sur-
veys and participant-administered responses differed from each
other and results varied significantly. In this regard, face-to-face
interviews influence survey results from two opposite aspects:
the first is that persons with ill-health could be easier to reach
than with a postal survey35; and the second aspect is that
respondents answer questions more optimistically than any
other methods36. A study with face-to-face interviews in Beijing
showed that the Chinese population generally reported a smal-
ler proportion of problems in EQ-5D dimensions than Spain,
the UK, the USA and Canada, and a slightly smaller proportion
than Japan37. This difference was especially predominant in the
pain/discomfort and anxiety/depression dimensions, as seen in
the current study. In our discussion, we compared the countries
that also used a different mode of administration of responses.
The Asian countries – Japan14, Korea15, Indonesia23, Brunei24

and Thailand26 – used the participant-administered format.
In contrast, Singapore22 used the interviewer-administered

format, and Iran27 used a mixed approach to complete the
questionnaire. This might be the cause of the difference in find-
ings between Bangladesh and other countries. Two other factors
that might influence the result: one is the ceiling effect37 and
another is ethnicity38. Although the impact of ethnicity was
beyond the scope of the current study, we briefly analyzed the
ceiling effect (the proportion of respondents reporting “no
problems” for all dimensions) and floor effect (the proportion

of respondents reporting the worst level for all dimensions) of
EQ-5D-5L. In the present study, no ceiling effect and floor
effect were detected based on the criteria used by McHorney
and Tarlov39. As a result, possibly, the tool has the capability to
discriminate between individuals at either extreme of the scale.
In the present study, we identified that the anxiety/depression

was higher among young diabetes populations compared with
other age groups, and this was supported by an Iranian study
that showed depression was significantly higher among younger
type 2 diabetes patients compared with older patients40.The
possible explanation is that in younger populations, the fear of
future complications of diabetes is greater. Among sexes, we
found that women had a lower index score than men, and it
was a significant predictor of HRQoL. Findings among other
native and Asian countries were also in agreement with the
current report 14,15,17,22-25,27. From Bangladesh’s perspective, the
relatively better social life and high physical activity of men
might contribute to a high satisfaction level about HRQoL
among them. Besides this, women tend to be more expressive
and are more likely to complain about their poor quality of life.
In this regard, previous studies showed that men were more
confident about glycemic control, reported a higher quality of
life and were less likely to develop depression or anxiety com-
pared with women41.
Different sociodemographic predictors were identified in the

present study that showed significant associations with higher
odds for average/good HRQoL among the Bangladeshi type 2
diabetes population. The same findings were also reported by
other studies for place of residence (rural)17,27, sex (men)16,17,27,
levels of education (literate)17–24,33, marital status (married)6,42,43

and monthly income (high)16. It has reported that people with
diabetes living in an urban area, especially in bigger cities27,
have relatively lower HRQoL17,27. From Bangladesh’s perspec-
tive, the comparatively better HRQoL among rural people of
the current study (Tables S2 and S3) could be explained by
their dietary habits and lifestyle factors. Still, in Bangladesh, the
rural population has access to fresh fruits, vegetables and fish
compared with the urban population. Besides this, countrywide
exploration of mass media also plays an important role in pro-
viding information to maintain a healthy life. Again, root-level
distribution of community healthcare services gradually is
improving the HRQoL of the rural population17. Regarding sex,
several studies reported that men with diabetes have an advan-
tage over women with diabetes in HRQoL6. This is because
men report comparatively lower disease impact44 and more
treatment satisfaction45 than women do. To explore the sex dif-
ference, the previous study attempted to adjust age, educational
level, living and marital status, physical activity, and some
chronic disease conditions, such as obesity, diabetes and hyper-
tension. However, these parameters did not fully explain the
sex difference in HRQoL46.
In the present study, educated type 2 diabetes patients

showed higher odds for average/good HRQoL in them. Previ-
ous studies showed that education level had a linear association
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with HRQoL. People with higher education levels are able to
maintain a comparatively good HRQoL and their judgment of
decisions impacts positively on diabetes care. This could be due
to their better understanding of the disease process, its effect
on them and their best effort to continue lifelong diabetes treat-
ment27. The current study identified marriage as a predictor of
HRQOL, and this finding is similar to the previous studies that
reported those who were not married were significantly more
likely than those who were married to report psychological
symptoms and subsequently low HRQoL43.
In the present study, two disease-specific predictors were

detected that showed a significant association with higher odds
in relation to average/good HRQoL. One of them was the dura-
tion of diabetes, and the other was the absence of comorbidi-
ties. In the current study, participants who had lived with
type 2 diabetes for ≤5 years had better HRQoL compared with
those who had lived with it for >5 years. Previous studies17,27,47

also reported this negative impact on HRQoL. Again, the find-
ings of the present study about the impact of comorbidities on
HRQoL are also supported by two other studies of Asia34,48. In
this regard, Rubin and Peyrot stated in their review that the
association of HRQoL and comorbidities are very consistent,
and so strong that inconsistent findings with regard to the asso-
ciation between other variables and quality of life might be
explained by the frequent omission of this factor as a possible
confounding variable6.
The current study had several limitations. First, our study

was a cross-sectional study in design; it only provides an associ-
ation and not causation. Second, we used the UK crosswalk
index score to estimate the score for the Bangladeshi type 2
diabetes population; to our knowledge, a specific set of EQ-5D-
5L for the Bangladeshi population has not been developed.
Third, we did not assess the impact of behavioral risk factors,
such as physical inactivity, tobacco use or alcohol intake, that
might also have had an impact on HRQoL. Fourth, we used an
interviewer-administered questionnaire that might overestimate
the problems in different dimensions due to the optimistic
response of the participants, mentioned in detail earlier. Finally,
because of the lack of a sampling frame of the type 2 diabetes
population in Bangladesh, we had to apply the convenience
sampling technique during sample recruitment, which might be
associated with selection bias.
Despite of these limitations, this is the first nationwide study

that simultaneously reported the EQ-5D-5L index score and
levels of HRQoL for the type 2 diabetes population of Bangla-
desh. These findings are crucial, as evidence on this issue is
lacking and dispersed. Furthermore, the current findings of
HRQoL were a completely patient-reported outcome that will
help policymakers to identify different health problems related
to diabetes, and thereby to remodel the chain of diabetes care
effectively. Again, significant predictors were also identified in a
large sample of the diabetes population that should be consid-
ered in clinical practice. We believe the present findings are

generalizable and robust, providing direction for the future to
improve the care of diabetes patients in Bangladesh.
In conclusion, the current study identified that most of the

type 2 diabetes population of Bangladesh has an “average”
HRQoL affecting both physical and mental well-being. The
substantial burden of anxiety/depression and pain/discomfort
demand the involvement of mental health counsellors and
physiotherapist in the management of diabetes patients. Fur-
thermore, the identification of several predictors of the EQ-5D-
5L index score could guide and facilitate the efforts aimed at
improving the HRQoL of Bangladeshi type 2 diabetes patients.
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Figure S1 | Sampling technique.
Table S1 | Levels/ranks of health-related quality of life using the EuroQol-5 Dimensions Questionnaire crosswalk index score
among type 2 diabetes patients of Bangladesh, n = 1,806.
Table S2 | EuroQol-5 Dimensions Questionnaire index score according to sex and area of residence, n = 1,806.
Table S3 | Area-based distribution of reported problems using five dimensions of the EuroQol-5 Dimensions Questionnaire,
n = 1,806.
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5 Dimensions Questionnaire and age groups, n = 1,806.
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