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Strengths and limitations of this study

 ► This is a large population-based study to assess 
the association of hypertension and associated co-
morbidities on the preference-based health-related 
quality of life (HRQoL) in Hong Kong, China.

 ► Three different regression models were applied to 
estimate the effect of hypertension on HRQoL.

 ► The patients who lived in institutions (eg, hospitals, 
old age homes or nursing care homes) and persons 
living aboard vessels were not involved in the study. 
Thus, further studies are suggested to enrich the 
findings in the local population.

AbStrACt
Objectives To evaluate the effect of hypertension and 
related comorbidities on the health-related quality of life 
(HRQoL) using EuroQol 5-dimensions instrument with five-
level scale (EQ-5D-5L) Hong Kong (HK) version.
Design Data were analysed by a secondary data analysis 
based on a cross-sectional study assessing experience on 
public specialist outpatient service.
Setting A representative sample was recruited from 26 
specialist outpatient clinics in HK.
Participants A total of 4528 patients with hypertension 
aged 18 or above who responded to the survey.
Intervention EQ-5D-5L HK was applied to assess the 
HRQoL. The five-dimension descriptive system and the 
utility index of EQ-5D-5L were treated as the dependent 
variable in the current study. Regression modelling was 
applied to estimate the effect of hypertension and related 
comorbidities on health-related quality of life.
results More respondents were women (53.9%), aged 
≥65 years old (60.1%), and with primary educational 
attainment or below (52.3%). A total of 1466 respondents 
(32.4%) also reported suffering from diabetes, heart 
disease (20.8%), vision problem (1.7%) and cancer (1.5%). 
In the ordinal least squares model, utility decreased 
most when patients reported having physical disability 
associated with hypertension (beta=−0.395, SE=0.047), 
and 0.128, 0.064, 0.05 and 0.048 for mental problem, 
cancer, vision problem and heart problem. In the Tobit 
model, the utility reduced most for comorbidity of physical 
disability, and then mental problem, cancer, vision problem, 
heart problem and diabetes. For first part of two-part 
model, respondents coliving with mental problem were 
10% less likely to report a full health. For the second part 
of two-part model, the respondents with physical disability 
had 0.294 lower in utility.
Conclusions Respondents with hypertension reported a 
low EQ-5D utility score. Respondents were women, with 
a high education, fully employed and living with families 
reported better HRQoL. There is a significant effect of 
comorbidity influence on the decreased HRQoL, particularly 
those with physical disability and mental problem.

IntrODuCtIOn
Hypertension is a chronic condition in which 
blood pressure in the arteries is persistently 
elevated. At present, hypertension is a global 

public health issue that dramatically increases 
the risk of heart disease, stroke, kidney failure 
and physical disability.1 WHO indicated that 
approximately 40% of adults aged ≥25 years 
have been diagnosed with hypertension 
worldwide, and the number increased from 
600 million in 1980 to 1 billion in 2008.2 In 
Hong Kong (HK), hypertension is a silent 
killer. The Department of Health reported 
that nearly 30% of people aged ≥15 years live 
with hypertension. The prevalence increases 
steadily from 4.5% among people aged 15–24 
years to 64.8% among those aged 65–84 years. 
However, only 13.2% of patients with hyper-
tension are aware of their condition.3

Recently, instead of clinical outcomes, such 
as morbidity, the health-related quality of life 
(HRQoL) of patients has been increasingly 
studied in hypertensive research.4 Living with 
hypertension can influence a patient’s phys-
ical health, psychological state, independence 
level and family and social relationships; it 
ultimately leads to decreased HRQoL.5–8 
Comorbidity associated with hypertension is 
another independent factor that influences 
HRQoL.1 9 10 Pinto indicated that in hyper-
tension, sociodemographic characteristics, 
rather than disease characteristics, may play 
an important role in assessing the HRQoL 
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of patients.11 However, a lot of current disagreements in 
the findings of hypertensive studies are due to the use of 
different tools for measuring HRQoL.12 Debates on which 
between profile-based instruments and preference-based 
instruments or between generic measures and condi-
tion-specific measures should be used have persisted. 
In recent decades, EuroQol 5-dimensions instrument 
(EQ-5D) has been recommended as one of the most 
popular generic preference-based instrument to assess 
patient HRQoL worldwide.13 In particular, its new version 
of EQ-5D with five-level scale, namely EQ-5D-5L, has been 
highly suggested due to its ability to reduce the ceiling 
effect. The good validity and reliability of EQ-5D-5L in 
certain chronic conditions have been demonstrated.14–17 
However, the relative effects of hypertension and related 
comorbidity on HRQoL using EQ-5D-5L in HK have been 
rarely explored.

This study was proposed to provide empirical evidence 
to connect hypertension together with related comor-
bidity and HRQoL and also encourage clinical profes-
sionals and policy-makers to list HRQoL improvement 
as one of the most important therapeutic and political 
objectives in the healthcare of patients with hypertension. 
Therefore, this study aimed: (1) to evaluate how hyper-
tension and related comorbidities affect HRQoL by using 
EQ-5D-5L HK; (2) to identify how sociodemographic 
characteristics affect hypertension–HRQoL relation-
ship and (3) to explore how different regression models 
account for the distributional features of EQ-5D utility.

MethOD
Data collection
We used a secondary data from a territory-wide cross-sec-
tional patient experience survey on specialist outpatient 
clinic services (SOPCs) in HK.18 The survey was conducted 
among the patients who attended at the 26 selected public 
SOPCs under hospital authority. Recruits must be aged 18 
or above and able to speak and understand Cantonese. 
Patients who were day cases or day surveys or those from 
paediatric, hospice, psychiatric, dental, anaesthesiology, 
pathology or nurse-led or multispecialty outpatient clinics 
were excluded. The respondents were requested to answer 
a structured questionnaire over the phone within 2 weeks 
after their attendance at SOPCs. Besides the evaluative 
questions on patient experience, the respondents were 
also asked to report their health status using EQ-5D-5L 
HK (descriptive system) and self-reported long-standing 
conditions such as their physical status and whether had 
chronic diseases. In that survey, hypertension was defined 
as persistent systolic blood pressure (SBP) of ≥140 mm 
Hg or diastolic blood pressure of ≥90 mm Hg based on 
the criteria suggested by the Centre for Health Protection 
Hong Kong ( www. chp. gov. hk/ en/ index. html). A total of 
13 966 patients responded the patient experience survey 
and 4528 of them reported living with hypertension. The 
respondents who reported having hypertension and their 
information was elicited and analysed in this study.

Comorbidity
In the count method, comorbidity was defined as two 
chronic conditions that occur simultaneously.19 Nine 
chronic conditions, namely, vision problem, hearing 
problem, physical disability, learning problem, mental 
problem, heart disease, hypertension, diabetes and 
cancer were identified in the patients with hypertension. 
However, no one reported having a learning problem 
together with hypertension. Thus, seven comorbidities, 
namely (1) hypertension and heart disease; (2) hyper-
tension and diabetes; (3) hypertension and cancer; (4) 
hypertension and vision problem; (5) hypertension 
and hearing problem; (6) hypertension and physical 
disability and (7) hypertension and mental problem, 
were included in the analysis to evaluate the effect of 
comorbidities associated with hypertension on HRQoL 
in this study.

Study instrument—eQ-5D-5L
EQ-5D-5L is a simple, generic and standardised instru-
ment for assessing patient health states for clinical and 
economic appraisal.13 EQ-5D-5L essentially consists of 
two parts: the descriptive system and EQ Visual Analogue 
Scale (EQ-VAS). Descriptive system has five dimensions: 
mobility (MO), self-care (SC), usual activities (UA), pain/
discomfort (PD) and anxiety/depression (AD). Each 
dimension has five levels (no problem, slight problems, 
moderate problems, severe problems and extreme prob-
lems). The combinations of dimensions and levels can be 
used to define the different health states of HRQoL (total 
of 3125 health states). EQ-5D-5L is the new version of 
the original EQ-5D-3L (three levels for each dimension), 
and it has been confirmed to exhibit improved ability to 
control the ceiling effect. The EQ-5D-5L HK version was 
developed and validated in HK cultural settings following 
the latest international protocol in 2017, which allowed 
the evaluation of people’s HRQoL by considering their 
perceptions in the HK context of culture and value 
systems.20 All health states defined by EQ-5D-5L can be 
converted into a single summary index called utility. 
Utility can support the calculation for quality-adjusted life 
years as a reference for the health economic evaluations 
of healthcare policies or clinical interventions. The calcu-
lation of utility was based on an HK value set. The basic 
formula is utility=1 – β1*MO – β2*SC – β3*UA – β4*PD 
– β5*AD.20 The value of β depends on the levels selected 
by the respondent at each dimension. The utility value 
ranges from −1 to 1 (full health). For the HK general 
population, it ranged from −0.86 (0 indicates death, <0 
indicates worse than death) to 1.0. The mean utility was 
0.92. However, the design of the patient experience ques-
tionnaire on SOPC service only includes the five ques-
tions of the EQ-5D descriptive system and not includes 
the EQ-VAS. Therefore, we only applied our local derived 
algorithm to get the health-related utility index based on 
the data collected from EQ-5D descriptive system for the 
analysis in this manuscript.

www.chp.gov.hk/en/index.html
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Statistical analysis
Descriptive statistics were used to summarise respon-
dent characteristics and EQ-5D utility data. All demo-
graphic and socioeconomic characteristic indicators were 
grouped for analysis. Age and educational attainment 
were categorised into three groups, respectively. Living 
status and employment status were used as proxy ques-
tions to reflect the respondents’ economic situation. 
Given that EQ-5D utility was non-normally distributed 
(Shapiro-Wilk test, p<0.05), differences in EQ-5D utility 
among sociodemographic subgroups were assessed using 
a bootstrap version of the heteroscedastic one-way anal-
ysis of variance for trimmed means. This is a robust statis-
tical method introduced by Wilcox.21

For regression models, considering that the ceiling 
effect of EQ-5D utility in this study was 46.5%, we used 
different models to estimate the effect of hypertension 
and associated comorbidities on HRQoL adjusted by 
sociodemographic characteristics. The first model was the 
ordinal least squares (OLS) model. OLS is a traditional 
and classical method for regression analysis. However, 
EQ-5D utility data were censored (range between −0.8637 
and 1 in current study), which posed a considerable chal-
lenge for using the OLS model in the analysis and conse-
quently, several biassed estimations might be made. The 
second model was the Tobit regression model. This model 
is a censored model and was designed to estimate linear 
relationships among variables when either left or right 
censoring occurs in the dependent variable.22 Consid-
ering that nearly half of the respondents reported full 
health (utility=1.0) in this study, a two-part model (logistic 
regression and truncated OLS model) was also adopted to 
estimate the effect of hypertension on HRQoL.23 Logistic 
regression model was used to predict the probability of 
respondents reporting full health (0 and 1, where 0 indi-
cates non-full health and 1 indicates full health). Trun-
cated OLS model was used to predict the probability of 
the respondents reporting non-full health (utility≠1.0). 
The results of the two types of models were combined to 
obtain an overall value.24

Two submodels were used for each of the three regres-
sion models. The first submodel estimated the impact of 
hypertension on HRQoL adjusted by sociodemographic 
characteristics. The second submodel estimated the effect 
of comorbidity associated with hypertension on HRQoL 
adjusted by sociodemographic characteristics (total of six 
models). To assess the fit of the models, we applied a series 
of criteria based on the suggestions of Wu et al.22 The root 
mean square error (RMSE) and sigma were used to esti-
mate the accuracy of the models. RMSE indicated the fit 
of the OLS model, and sigma was used to indicate the fit 
of the Tobit model and the second part of the two-part 
model. When comparing the values of RMSE or sigma, a 
small value represents a small error, and consequently, a 
good model. Moreover, the Akaike information criterion 
(AIC) and the Bayesian information criterion (BIC) were 
used to evaluate the overall fit of the models. Pairwise 
deletion was performed to resolve missing values. Data 

were analysed using R (R Foundation, Austria), and statis-
tical significance was set as p<0.05.

Patient and public involvement
No patients were involved in the design of the study. They 
were recruited from 26 SOPCs in HK and informed of the 
details of the study, including its purpose, the process and 
the potential results, as well as their rights and responsi-
bilities. We also assured the participants that all collected 
information would be kept confidential and anonymous. 
We gratefully acknowledged the contributions of all 
participants.

reSuLtS
Table 1 indicates more respondents were women 
(53.9%), aged ≥65 years old (60.1%), and with primary 
educational attainment or below (52.3%). Approximately 
93.2% of the respondents indicated living with family or 
others, and 57.6% were retired. A total of 1466 respon-
dents (32.4%) also reported cosuffering from diabetes, 
heart disease (20.8%), vision problem (1.7%) and cancer 
(1.5%). Highly educated young male respondents living 
with family/others or fully employed reported having 
high EQ-5D utility. Moreover, respondents reported 
within hypertension scored significantly lower EQ-5D 
utility than respondents without it in the SOPC survey.

Figure 1 shows the percentage of respondents who 
reported problems in the five dimensions of EQ-5D for 
men and women separately. More women reported full 
health than men on SC (45% vs 42%) and AD (42% 
vs 38%). By contrast, more men (28%) than women 
(25%) reported full health on PD. Nearly 20% of women 
reported having slight problems on PD, followed by MO 
(20%), UA (20%) and AD (20%). Figure 2 presents the 
distribution of EQ-5D utility for overall, man and woman 
separately. EQ-5D utility was heavily skewed, with more 
men (45%) reporting full health than women (42%).

Table 2 presents the results of OLS, Tobit and the 
two-part regression models. Although directly comparing 
the fit of the two-part model with the OLS or Tobit model 
is impossible, a comparison can be made based on the 
values of RMSE and sigma. In this study, the RMSE value 
of the OLS model was lower than the sigma value of the 
second part of the two-part model and the Tobit model. 
This result indicated that the OLS model was more accu-
rate than the Tobit and two-part models. On the basis of 
the AIC and BIC values, the OLS model achieved the best 
performance, followed by the two-part model, and the 
Tobit model ranked last.

In estimating the effects of hypertension and associated 
comorbidities on EQ-5D utility, the OLS and Tobit models 
presented similar patterns. For the OLS and Tobit models, 
the coefficient of sociodemographic characteristics barely 
changed with and without considering comorbidities. 
This finding indicated that the relationship between 
sociodemographic characteristics and self-reported 
chronic conditions with the predicted EQ-5D utility was 
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Table 1 Sociodemographic characteristics of the respondents

Without condition With condition

Mean SD n % Mean SD P value

Overall 0.91 0.17 4528 0.85 0.22 <0.001*

Sex

  Male 0.91 0.17 2089 46.1 0.89 0.18 <0.001

  Female 0.90 0.18 2439 53.9 0.82 0.24

Age group

  18–44 0.95 0.11 129 2.9 0.94 0.16 <0.001

  45–64 0.91 0.15 1676 37.0 0.91 0.16

  ≥65 0.86 0.23 2723 60.1 0.82 0.25

Education

  No/primary 0.80 0.28 2362 52.3 0.81 0.25 <0.001

  Secondary/ postsecondary 0.88 0.19 1767 39.2 0.90 0.16

  Tertiary or above 0.90 0.18 386 8.5 0.91 0.17

Current living status

  Live alone 0.85 0.22 279 6.2 0.78 0.26 <0.001

  Live with family/others 0.91 0.17 4208 93.2 0.86 0.21

  Live in institution‡ 0.54 0.59 29 0.6 0.54 0.44

Current work status

  Retired 0.85 0.18 2600 57.6 0.81 0.25 <0.001

  Unemployed§ 0.91 0.15 830 18.4 0.87 0.19

  Employed¶ 0.95 0.10 1081 24.0 0.94 0.12

Heart disease

  No 0.91 0.17 3588 79.2 0.87 0.21 <0.001

  Yes 0.88 0.21 940 20.8 0.80 0.26

Diabetes

  No 0.91 0.17 3062 67.6 0.87 0.21 <0.001

  Yes 0.87 0.20 1466 32.4 0.83 0.24

Cancer

  No 0.91 0.17 4461 98.5 0.85 0.22 0.048

  Yes 0.86 0.21 67 1.5 0.80 0.25

Vision problem

  No 0.91 0.17 4450 98.3 0.86 0.22 <0.001

  Yes 0.82 0.21 78 1.7 0.77 0.25

Hearing problem

  No 0.91 0.17 4511 99.6 0.85 0.22 0.456

  Yes 0.85 0.23 17 0.4 0.80 0.26

Physical disability

  No 0.91 0.17 4509 99.6 0.86 0.22 <0.001

  Yes 0.46 0.38 19 0.4 0.46 0.37

Mental problem

  No 0.91 0.17 4468 98.7 0.86 0.22 <0.001

  Yes 0.75 0.27 60 1.3 0.70 0.29

*P value indicated that there is a significant difference of EuroQol 5-dimensions utility between with hypertension and without hypertension.
†No=No formal education/kindergarten; secondary included lower secondary=F0.1–F.3 and upper secondary=F0.4–F.5; postsecondary included 
postsecondary and matriculation=F0.6–F.7. c 53 refused to answer, the total response is 13 913.
‡Include Convalescent Hospital/Rehabilitation Hospital/Hospital, and old age home.
§Unemployment included unemployed, home maker and full-time student.
¶Employment included full-time worker and part-time worker.
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Figure 1 Distribution of EuroQol 5-dimensions by sex. AD, 
anxiety/depression; MO, mobility; PD, pain/discomfort; SC, 
self-care; UA, usual activities.

Figure 2 Distribution of EuroQol 5-dimensions utility in the total sample and by sex.

independent of each other. Moreover, the AIC and BIC 
values suggested that the comorbidity model performed 
better than that without the comorbidity model. Thus, 
it supported our hypothesis that comorbidity should be 
considered in the models.

In the OLS model, utility decreased by 0.067 when the 
patients were women. For fully employed and unemployed 
respondents, utility increased by 0.6 and 0.56, respectively, 
compared with that for retired respondents. For comor-
bidity, utility decreased most when patients reported 
having a physical disability together with hypertension 
(beta=−0.395, SE=0.047). Moreover, utility decreased by 
0.128, 0.064, 0.05 and 0.048 for patients with hyperten-
sion with mental problem, cancer, vision problem and 
heart problem, respectively. The comorbidity of diabetes 
with hypertension exerted the least effect on HRQoL 
than the other comorbidities. Compared with the OLS 
model, the Tobit model resulted in a higher reduc-
tion in EQ-5D utility. Women (beta=−0.109, SE=0.011) 
in the Tobit model were associated with substantially 

lower utility than men. The utility for respondents aged 
≥65 years decreased by 0.013 compared with those for 
respondents younger than 44 years. For respondents with 
tertiary and secondary/postsecondary educational attain-
ment, utility increased by 0.95 and 0.82, respectively. For 
comorbidity, we identified findings similar to those in 
the OLS model. Utility was reduced most for the comor-
bidity of physical disability (beta=−0.469, SE=0.071), and 
utility decreased by 0.18, 0.097, 0.086, 0.076 and 0.048 for 
patients with hypertension with mental problem, cancer, 
vision problem, heart problem and diabetes, respectively.

Table 2 (last two columns) also report the effects of 
hypertension and associated comorbidities on HRQoL 
using the two-part model. In the first part of the model 
(logistic regression), utility decreased dramatically for 
most sociodemographic characteristics compared with 
that in the OLS and Tobit models. Respondents living 
in an institution were approximately 75% less likely to 
report full health, women were 45% less likely to report 
full health, and respondents aged ≥65 years were 37% 
less likely to report health. For the comorbidity part, 
respondents who were coliving with mental problem 
were 10% less likely to report full health, followed by 
those with vision problem, heart problem and diabetes. 
In the second part of the model (truncated OLS), nearly 
all the sociodemographic characteristics, except for age, 
exhibited a significant relationship with HRQoL. The 
pattern in the magnitude of utility for comorbidities was 
slightly lower than those in the OLS and Tobit models. 
Respondents with physical problem presented a 0.294 
decrease in utility, followed by respondents with mental 
problem (0.109), cancer (0.066), heart disease (0.042) 
and diabetes (0.023).

Figure 3 displays the mean utility of patients with hyper-
tension who reported having comorbidities. Among 
them, respondents with diabetes had the highest utility 
of 0.83, followed by those with heart disease, hearing 
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Figure 3 Mean value of EuroQol 5-dimensions (EQ-5D) utility by comorbidities.

problem and cancer. Physical disability scored the lowest 
with an average of 0.46.

DISCuSSIOn
We conducted this study to explore the effects of hyper-
tension and related comorbidities on HRQoL adjusted by 
sociodemographic characteristics in the HK population. 
The results were based on the application of three types 
of models using EQ-5D-5L HK version. In summary, our 
models presented the following results. (1) Respondents 
who were women, elderly, with low educational attain-
ment, live in an institution or retired tended to exhibit 
low HRQoL. (2) The comorbidity of patients with hyper-
tension associated with other chronic conditions exerted 
greater effect on decreased HRQoL, particularly for 
comorbidities with physical disability, mental problem, 
vision problem, heart problem and diabetes.

In our study, the mean EQ-5D utility for patients with 
hypertension was 0.85 (mean=0.92 for HK general popu-
lation20) and ranged from −0.864 to 1.0. The mean utility 
was slightly higher than that reported in Japan,25 but lower 
than that reported in South Korea,8 Singapore,26 Main-
land China6 and the UK.27 This result can be explained 
by the age-related demographics of our sample. Hyper-
tension is an age-related disease that likely affects older 
adults.11 28 In our sample, 60% of the respondents were 
reported to be ≥65 years old. This finding may be the 
reason why hypertension exerts greater negative effect on 
the HRQoL of HK people. Zahran et al and Cutler et al also 
reported similar findings in their studies.10 29 Moreover, 
the finding of the current study that women exhibited 
lower utility than men has also been confirmed by studies 
conducted in China and South Korea and Brazil.6 8 30 In 
Singapore, however, utility is equal for men and women.26 
By contrast, men reported higher utility than women in 
Japan.25

The prevalence of comorbidity among individuals 
with hypertension is more common than those without 
it.31 In China, although the comorbidity of hyperten-
sion has been extensively studied, two problems remain. 
First, most research on comorbidity related to hyperten-
sion use data from public census or medical survey; the 
former focuses on facts about the general population, 
and the latter is constrained by a limited sample size.32 
Second, EQ-5D-5L is rarely used to evaluate the HRQoL 
of patients with hypertension in HK.4 In this study, we 
focused on the individual level but also collected infor-
mation from a large population-based sample to evaluate 
the effects of the seven types of comorbidity related to 
hypertension on HRQoL using EQ-5D-5L. Among the 
seven types, the comorbidity of physical disability with 
hypertension exhibited the greatest effect on decreased 
HRQoL, and the magnitude of its effect was at least twice 
higher than the effects of other comorbidities. Balzi et 
al found that older adults with hypertension experience 
accelerated declines in physical function and increased 
incidence of disability.9 Hajjar et al determined that 
among nearly 1000 older adults in the USA, high SBP 
increases the risk of developing new disabilities.33 McDaid 
et al reported that the population aged 50 years and lives 
with multimorbidity faces the highest risk of disability and 
poor quality of life.34 In HK, studies that discussed the 
comorbidity of hypertension with physical disability from 
the perspective of HRQoL are highly limited. Our study 
can serve as a starting point to facilitate further assess-
ment of the clinical or systematic mechanism behind this 
comorbidity. Moreover, Hay asserted that sex difference 
should be considered in the physical changes experience 
by people who live with hypertension.35 Further investiga-
tions must be performed to determine whether sex differ-
ence influences physical disability to affect the HRQoL 
of patients with hypertension. We found that pain linked 
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to hypertension was closer than the other dimensions of 
EQ-5D. In the top 10 selected health states of the EQ-5D 
descriptive system, 6 presented a negative change in the 
PD dimension. Similar findings were reported in a study 
conducted in Mainland China, where the PD dimension 
is the most prominent across the five dimensions in both 
genders.36 Other studies also presented findings that are 
comparable with ours in both Asian and Western coun-
tries8 26 27 37 using EQ-5D-5L and EQ-5D-3L. Potential clin-
ical implications are apparent.

In the current study, we first provided empirical 
evidence in HK regarding the difference of HRQoL on 
patients with hypertension between those living with their 
families and those who do not. Many previous studies have 
confirmed our findings that family support is essential for 
the patient to control the hypertension. Ojo et al indi-
cated there is a positive relationship between blood pres-
sure control and family support.38 Prazeres and Santiago 
pointed out that multimorbid patients from dysfunctional 
families reported worse physical and mental health.39 Xu 
et al also stated that a poor relationship with family results 
in a poor state of physical functioning, physical role, 
social function and emotional role.40

Our study has several implications. First, this work is the 
first to use EQ-5D-5L HK Chinese version to evaluate the 
HRQoL of people with hypertension and related comor-
bidities. The results may be used as baselines for HK’s 
hypertensive population in evaluating the effect of poli-
cies or clinical interventions to improve the outcome of 
hypertension care. Second, the EQ-5D utility generated in 
this study was calculated using the formula developed on 
the basis of local culture and setting; thus, the bias of using 
a value set from other countries41 or instruments devel-
oped based on other culture or settings42 is potentially 
reduced. Third, more than 4500 patients with hyperten-
sion successfully participated in the survey and completed 
the questionnaire, making this work one of the largest 
population-based surveys in HK to evaluate the HRQoL 
of patients with hypertension. Fourth, hypertension is the 
most commonly cited chronic conditions in HK among 
all non-communicable diseases (NCDs). Studying the 
effect of hypertension on HRQoL may provide important 
information to policy-makers in planning a reform for 
NCD care. Lastly, the adoption of EQ-5D-5L, which is the 
most widely used measure to assess HRQoL, enabled us to 
understand and control hypertension based on an inter-
national perspective.

Furthermore, we applied three types of regression 
models to estimate the effect of hypertension and related 
comorbidities on HRQoL adjusted by the respondents’ 
sociodemographic characteristics. We also presented and 
compared the performance of each model. The OLS 
model achieved the best performance in estimation, but 
it disregarded the bounded nature of EQ-5D utility.22 
The Tobit model provided reasonable estimation, and 
the pattern of efficiency was similar to that in the OLS 
model. The two-part model was flexible and simple, and it 
provided two independent parts for estimation. However, 

as Wu et al indicated, two-part models may provide contra-
dicting results and bias when data regarding the full 
health and non-full health of patients are independently 
assessed. In this study, cancer showed no significant effect 
on HRQoL in the logistic model, but it was significant 
in the truncated OLS model of the two-part model. We 
should explain the results of the two-part model with 
caution.22

Our study has several limitations. First, the distribu-
tion of patient characteristics was skewed towards elderly 
people. Second, we did not differentiate hypertension in 
terms of types, severities or stages. Such differences may 
have varying effects on HRQoL. Third, we only consid-
ered seven types of comorbidity in the estimation; thus, 
additional chronic conditions and multimorbidities (≥3 
chronic conditions) should be considered. Lastly, the 
nature of a cross-sectional study could have introduced 
certain biases on the generalisation of our findings.

COnCLuSIOn
This study applied the EQ-5D-5L HK Chinese version to 
a large population-based sample of patients with hyper-
tension in HK. Respondents with hypertension were men, 
with a high education, fully employed and living with 
families have better HRQoL. Respondents who living with 
comorbidity were prone to report lower HRQoL, partic-
ularly those with physical disability and mental problem. 
However, respondents who living with hearing problem 
did not significantly decrease HRQoL of patients with 
hypertension. This study provides detailed information of 
the implications for healthcare providers to gain a more 
complete picture of health of their patients with hyper-
tension. In the future, additional study using longitudinal 
data set is required to observe whether finding remains 
over time and if so the causality relationship between 
hypertension and comorbidity and HRQoL could be 
established.
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