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Abstract
Objective This study examined health-related quality of life (HRQoL) in elderly patients with hypertension in Hong Kong 
(HK) by using EQ-5D-5L and estimated the minimally important difference (MID) of the EQ-5D-5L index score for this 
population.
Method We analysed secondary data from a population-based cross-sectional patient experience survey in HK. The EQ-
5D-5L HK version was used to assess patients’ HRQoL. The mean EQ-5D index scores for different subgroups were evalu-
ated by ANOVA. Tobit regression models were used to investigate the relationship between hypertension and HRQoL. An 
instrument-defined approach was adopted to estimate the MID of the EQ-5D-5L index score.
Result A total of 3,351 patients’ records met the selection criteria and were used in this study for our analysis. The mean age 
was 72.74 years, and 54.97% of respondents were female. The mean EQ-5D index score was 0.83. Most of the respondents 
(83.36%) reported having no problem with self-care. The Tobit regression model indicated that an increasing number of 
chronic conditions co-morbidity with hypertension contribute to a decrease in the EQ-5D index score. The overall MID esti-
mate of the EQ-5D index score was 0.0917 and the adjusted MID was 0.0715. The MID estimates varied among respondents 
of different sexes and ages.
Conclusion The HRQoL and MID estimate of EQ-5D for elderly individuals with hypertension was reported, which provide 
valuable information for assisting health-care professionals in making clinical decisions in hypertensive care.

Keywords Health-related quality of life · Hypertension · Elderly patients · Minimally important difference · EQ-5D · Hong 
Kong · China
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Introduction

Hypertension is a serious medical condition that causes peo-
ple’s health to deteriorate across their entire lifespan. As esti-
mated by World Health Organization (WHO), approximately 

1.13 billion people are currently living with hypertension 
worldwide [1]. Hypertension is common among the elderly. 
In the UK, at least 50% of adults over 65 years have reported 
living with high blood pressure (a reading of 140/90 or 
higher) [2]. In the USA, nearly 80% of individuals aged 
50 years or older live with high blood pressure or systolic 
hypertension [3]. In Hong Kong (HK), the prevalence of 
hypertension is nearly 65% among people aged 65–84 years 
[4]. Hypertension is usually asymptomatic; however, when 
it is left uncontrolled, it could increase the risk of developing 
many life-threatening complications and lead to poor physi-
cal and mental health-related quality of life (HRQoL) [5–7].

HRQoL has become increasingly important in clinical 
practice, and research into hypertension over the last decades 
[8], and provides a multidimensional perspective in that it 
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takes into consideration a patient’s emotional and physical 
functioning, and social well-being [9]. Developing interven-
tions aiming at improving HRQoL for patients is currently a 
primary goal of hypertension care [10]. HRQoL is evaluated 
mainly based on a questionnaire that is divided into two 
categories: generic and condition-specific measures. The 
generic questionnaire was further divided into preference-
based (GPBM) and non-preference-based measures. The 
former was used to generate an index score based on public 
preference and then calculate the quality-adjusted life years 
(QALYs) for economic evaluation, whereas the latter was 
mainly used to detect the variance in clinical practice.

Recently, a number of studies have been published to 
evaluate the influence of hypertension and associated mul-
timorbidity on HRQoL. The findings are fragmented and 
few of them specifically focused on elderly patients. Liu 
et al. reported that in China, HRQoL declined when elderly 
people with hypertension or associated multimorbidity 
reported living alone [11]. Alonso et al. found that elderly 
people with hypertension have low HRQoL, both mentally 
and physically, in a large population-based multi-centre 
study [12]. A systematic study pointed out that individu-
als, including elderly patients, with hypertension have a low 
HRQoL, but that the magnitude of the difference between 
with and without hypertension is small [13]. Another study 
in Vietnam indicated that respondents with advanced age 
and co-morbidity were negatively associated with QoL [14]. 
Although these studies provide some information to support 
hypertension-related decision making, there is an increas-
ing need for a well-designed, reliable economic evalua-
tion, using GPBM data, of the care of elderly patients with 
hypertension, to allocate the health and social resources for 
long-term financing and planning [15]. By 2025, hyperten-
sion is likely to affect more than 1.56 billion people around 
the world [16], and the majority of them will be middle-
aged or elderly people, and this will have a direct impact on 
their life expectancy. Thus, an estimation of HRQoL among 
elderly hypertensive patients is critical for future policy 
development.

To interpret changes in health status and quality of life 
measures in clinical practice or primary health care [17], 
studies for defining and calculating the minimally impor-
tant difference (MID) estimates of the index scores by using 
GPBM are increasing. MID has been recommended by the 
US. Food and Drug Administration as an important tool to 
quantifying minimal variations, using patients’ reported 
outcome measures that represent a meaningful change for 
the patient’s health states and can help clinicians compre-
hensively evaluate the efficiency of interventions [18]. This 
kind of MID estimation uses a patient-centred approach 
and explores not only the meaningful biological changes 
to patients, but also the value that patients attribute to the 
changes according to their HRQoL [19]. Although previous 

studies have reported the importance of MID, few MID esti-
mates of the index score determined by using GPBM have 
been published worldwide [20–22], especially for specific 
diseases, such as hypertension.

EQ-5D, developed by EuroQoL group, is one of the most 
widely used GPBM for measuring patients’ HRQoL [23]. It 
is recommended as the standard measure in the application 
of health technology assessment in many European countries 
[24–26]. However, no study has been found using EQ-5D 
to specifically measure the HRQoL of elderly patients with 
hypertension in HK. Therefore, the current study aimed to 
(1) examine HRQoL using EQ-5D-5L, and (2) estimate 
MID of EQ-5D index scores among elderly patients with 
hypertension.

Methods

Data source

The data were derived from a population-wide cross-sec-
tional patient experience on specialist outpatient services 
in a public health-care setting in HK [27]. The survey was 
conducted among the patients who attended any of the 
selected 26 public specialist outpatient clinics (SOPCs). 
Recruits had to be aged 18 years 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 multispe-
ciality outpatient clinics were excluded. All the patients who 
visited the SOPCs during the appointed surveying period 
were requested to answer a structured questionnaire over 
the phone within 1 week after their attendance at SOPCs. 
In addition to the evaluative questions on patient experi-
ence, the respondents were also asked to indicate their health 
states using EQ-5D-5L HK (descriptive system) and self-
reported long-standing conditions such as their physical 
status and whether they had chronic conditions. A total of 
13,966 patients responded to the survey. Among them, the 
data of 3351 patients aged 60 years or older reported having 
at least hypertension were elicited for analysis in this study.

Multimorbidity status

In this study, multimorbidity status was defined as the pres-
ence of chronic conditions that occur simultaneously with 
hypertension. If the patient only reported having hyperten-
sion, this was defined as no multimorbidity. If the patient 
reported having hypertension and other chronic diseases, 
this was defined as having multimorbidity. To define the lev-
els of multimorbidity status, the following distinctions were 
made: patients who lived only with hypertension were clas-
sified as having “no multimorbidity”; at Level 1 respondents 
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had hypertension and another chronic condition; at Level 2, 
hypertension and two other chronic conditions; and Level 
3, hypertension together with three or more chronic condi-
tions. The eight major chronic conditions, namely, vision 
problems, hearing problems, physical disabilities, learning 
problems, mental problems, heart disease, diabetes, and can-
cer were identified among the selected respondents in the 
study and were used to evaluate the relationship between 
HRQoL and the level of multimorbidity status.

Health‑related quality of life measurement

EQ-5D-5L is one of the most widely used GPBMs. It has 
five dimensions: mobility (MO), self-care (SC), usual activi-
ties (UA), pain/discomfort (PD) and anxiety/depression 
(AD). Each dimension has five levels (no, slight, moder-
ate, severe and unable/extreme problems). All the health 
states reported in the five dimensions can be converted into 
a single summary index score that can be used to estimate 
the QALYs for health economic evaluation [28]. The index 
score ranges from 0 to 1, where 1 means full health and 0 
means death. The EQ-5D-5L HK version was developed and 
validated in an HK cultural setting in accordance with the 
latest international protocol [29], as such people’s HRQoL 
could be evaluated by taking into consideration HK percep-
tions of culture and value systems [29]. In this study, the 
EQ-5D-5L index score was calculated based on HK local 
algorithm [29].The normative profile of HK’s general popu-
lation has been reported as well and could be used as a refer-
ence for comparison with other studies [30]. The index score 
was estimated using the HK population tariff in the study.

Statistical analysis

Descriptive statistics were used to describe respondents’ 
demographic and socioeconomic status (SES). The EQ-5D 
index score was reported as means and standard deviations, 
and stratified by age and sex. All the respondents in the 
sample were categorised into three age groups (60–70 years 
[young–old], 71–80  years [middle–old] and ≥ 81  years 
[old–old]) for analysis as well as based on sex (male and 
female) and educational levels (no/primary, secondary/post-
secondary and tertiary or above). Working status (retirement, 
unemployment, housewife and fully employed), living sta-
tus (living alone, living with families/others and living in 
an institute) and government allowance status (receiver or 
non-receiver) were used as proxy questions to understand 
respondents’ SES. Given that EQ-5D index scores were non-
normally distributed (Shapiro–Wilk test, p value < 0.05), the 
differences in mean EQ-5D index scores in subpopulations 
were assessed using the bootstrap version (n = 600) of a 
robust ANOVA method [31].

The heteroscedastic Tobit regression analysis was adopted 
to estimate the effect of hypertension and associated multi-
morbidity status on HRQoL, adjusted by SES variables strati-
fied by sex and age groups. Seven models were generated in 
total: overall, male young–old, male middle–old, male old–old, 
female young–old, female middle–old, and female old–old. 
The Tobit regression model is a censored model and designed 
to estimate the linear relationships between variables when 
either left- or right-censoring occurs in the dependent variable, 
for example, the EQ-5D index score [32]. Data were analysed 
using R (R Foundation, Austria). Due to multiple subgroups 
comparison, we applied a Bonferroni correction resulting in a 
significance level of 0.001 (0.05/40) [33].

An instrument-defined approach was adopted to estimate 
the MID of EQ-5D-5L HK index score among elderly patients 
with hypertension [22]. The MID estimate was based on the 
average scores of differences between the baseline state of 
health and single-level transitions with two directions to the 
other adjacent health states; for example, the baseline health 
state is ‘33,333’ and the possible adjacent health state of sin-
gle-level transitions could be ‘33,332’ (less anxiety/depres-
sion, improved [better status]) and ‘33,334’ (more anxiety/
depression, deteriorated [worse status]). Additionally, given 
that no state could be better than the best state (11,111) and no 
state could be worse than the worst state (55,555), these two 
health statuses were not included in the estimation of improved 
or deteriorated MID. To reduce the bias of the estimation, the 
maximum value of single-transition between different levels 
of EQ-5D dimensions should be removed [18]. According to 
the HK scoring algorithm, the difference in transition between 
Levels 3 (moderate problem) and 4 (extreme problem) of the 
five dimensions of EQ-5D is larger than those between any 
other levels. Thus, these maximum-value scoring parameters 
(between Levels 3 and 4) could be removed to reduce the bias 
of the MID estimations. In this study, four types of MID were 
presented: overall (oMID, all single-level transitions were 
included), adjusted overall MID (aMID, the maximum-value 
scoring parameters were removed), improved MID (iMID, 
based on the health state toward better direction) and dete-
riorated MID (dMID, based on health state towards worse 
direction). The effect size (ES) of MID was also reported, and 
the range between 0.2 and 0.5 suggests that the MID estimate 
reaches the minimum meaningful change in the index score. 
The LOESS smoothing approach was used to estimate the rela-
tionship between EQ-5D-5L observed index score and MID 
estimates [34].

Results

Table 1 presents the respondents’ demographics, SES sta-
tus and mean EQ-5D index score. Among the respond-
ents, 44.58% were young–old, 35.51% were middle–old, 



872 E. L. Y. Wong et al.

1 3

and 19.91% were old–old respondents. The mean age was 
72.74 years. In addition, 54.97% were female, and nearly 
80% had received secondary or above educational qualifi-
cations. Regarding multimorbidity status, 35.66%, 12.71% 
and 0.63% of the respondents reported the status at Level 
1, Level 2 and Level 3, respectively. The mean EQ-5D 
index score was 0.83. Respondents who were male, highly 
educated, fully employed, living with family, and having 

hypertension alone attained a high EQ-5D index score (the 
index scores stratified by age and sex are presented in the 
supplementary document).

Figure 1 presents the distribution of the EQ-5D index 
score. Overall, 40% of the respondents reported having full 
health, and the distribution was highly negatively skewed: 
60%, 50% and 30% of young–old, middle–old and old–old 
male respondents reported having full health, respectively, 

Table 1  Respondents’ demographics, and SES charatereistics and EQ-5D index score characteristics

sd standard deviation
#p value was calculated based on trimmed one-way ANOVA based on bootstrap version
a No multimorbidity = hypertension only; Level 1 = hypertension + 1 other chronic condition; Level 2 = hypertension + 2 other chronic conditions; 
Level 3 = hypertension +  ≥3 other chronic conditions

Overall 
(n = 3351)
[n (%)]

Age group (60–70)
[n (%)]

Age group (71–80)
[n (%)]

Age group (≥ 81)
[n (%)]

EQ-5D 
index score 
(SD)

p  value#

Male Female Male Female Male Female

Overall 1494 (44.58) 1190 (35.51) 667 (19.91) 0.83 (0.23)
Sex
 Male 1509 (45.03) 691 (46.25) 558 (46.89) 260 (38.98) 0.88 (0.18) < 0.001
 Female 1842 (54.97) 803 (53.75) 632 (53.11) 407 (61.12) 0.79 (0.26)

Age
 Mean (SD) 72.74 (8.13) 65.23 (2.99) 65.03 (3.01) 75.55 (3.13) 75.68 (2.79) 84.21 (3.17) 84.91 (3.66)

Educational level
 No/primary 662 (20.82) 275 (39.86) 455 (56.80) 306 (55.04) 486 (77.02) 188 (72.59) 373 (91.65) 0.79 (0.26) < 0.001
 Secondary/

post-second-
ary

2406 (75.66) 341 (49.42) 314 (39.20) 174 (31.29) 112 (17.75) 53 (20.46) 25 (6.14) 0.89 (0.17)

 Tertiary or 
above

112 (3.52) 74 (10.72) 32 (4.0) 76 (13.67) 33 (5.23) 18 (6.95) 9 (2.21) 0.89 (0.17)

Working status
 Retirement 2494 (74.76) 456 (66.18) 325 (40.83) 535 (96.22) 539 (85.56) 254 (98.07) 385 (94.83) 0.81 (0.25) < 0.001
 Unemploy-

ment
53 (1.59) 25 (3.63) 10 (1.26) 5 (0.9) 7 (1.11) 1 (0.39) 5 (1.23) 0.82 (0.25)

 Housewife 476 (14.27) 382 (47.99) 81 (12.86) 13 (3.20) 0.88 (0.16)
 Fully 

employed
789 (23.7) 208 (30.19) 79 (9.92) 16 (2.88) 3 (0.48) 4 (1.54) 3 (0.74) 0.93 (0.12)

Living status
 Living alone 235 (7.02) 31 (4.49) 50 (6.23) 23 (4.13) 72 (11.39) 17 (6.54) 42 (10.34) 0.77 (0.26)  < 0.001
 Living with 

families/
others

3080 (92.2) 657 (95.22) 750 (93.52) 529 (94.97) 559 (88.45) 237 (91.15) 348 (85.71) 0.84 (0.23)

 Living in the 
institute

32 (0.96) 2 (0.29) 2 (0.25) 5 (0.9) 1 (0.16) 6 (2.31) 16 (3.94) 0.52 (0.44)

Government allowance
 Receiver 1211 (36.14) 504 (72.94) 589 (73.35) 55 (9.86) 43 (6.80) 11 (4.23) 9 (2.21) 0.91 (0.15) < 0.001
 Non-receiver 2140 (63.86) 187 (27.06) 214 (26.65) 503 (90.14) 589 (93.20) 249 (95.77) 398 (97.79) 0.79 (0.26)

Multimorbidity  statusa

 No multimor-
bidity

1709 (51.0) 371 (53.69) 421 (52.43) 272 (48.75) 319 (50.47) 122 (46.92) 204 (50.12) 0.86 (0.20) < 0.001

 Level 1 1195 (35.66) 223 (32.27) 296 (36.86) 203 (36.38) 234 (37.03) 84 (32.31) 155 (38.08) 0.80 (0.26)
 Level 2 426 (12.71) 89 (12.88) 77 (9.59) 80 (14.34) 79 (12.50) 53 (20.38) 48 (11.79) 0.79 (0.26)
 Level 3 21 (0.63) 8 (1.16) 9 (1.12) 3 (0.54) – 1 (0.38) – 0.63 (0.33)
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while the proportions of full health for female respondents in 
different age groups were 40%, 30% and 20%, respectively.

Table 2 indicates the percentage of respondents who 
reported having health problems in each dimension of 
EQ-5D and stratified by sex and age. Overall, 83.36% of 
the respondents reported having no problems with self-
care, followed by anxiety/depression (79.17%), usual 
activities (70.40%), mobility (69.08%) and pain/discomfort 
(51.06%). For old–old females, only 34.64% reported hav-
ing no problems with mobility, whereas the proportion for 
male respondents was 51.15%. By gender, only 63.68% and 
45.45% of young–old male and female respondents reported 
having no problems with pain/discomfort, respectively.

The Tobit regression models indicate that female 
respondents reported a lower index score than male respond-
ents (coefficient = −0.13, p < 0.001). Compared with retired 
respondents, fully employed (coefficient = 0.06, p < 0.05) 
respondents tended to have better HRQoL. The increased 
number of chronic comorbidities with hypertension had a 
statistically significant association with decreased index 
score (coefficient = −0.09 for level 1, coefficient = −0.11 
for level 2, and coefficient = −0.35 for level 3, p < 0.001). 
For young–old male respondents, the index score increased 
with increasing age (coefficient = 0.13, p < 0.01); however, 
the trend was reversed in middle–old and old–old females 
(coefficient = −0.01, p < 0.05; coefficient = −0.02, p < 0.001) 

as well as middle–old males (coefficient = −0.01, p < 0.01). 
For the old–old respondents (both male and female), no 
other variables, except those for age and multimorbidity 
status, had a statistically significant effect on the variation 
of index scores (Table 3).

Four types of MID estimates are presented in Table 4. The 
oMID estimate was 0.0917 (SD = 0.0121, 95% confidence 
interval [CI] 0.0679–0.1154); the aMID, iMID and dMID 
estimates were 0.0715, 0.0723 and 0.0699, respectively 
(the MID estimates stratified by sex and age are presented 
in a supplementary document). Given that less than 8% of 
respondents reported EQ-5D index scores smaller than 0.5, 
in order to avoid bias we estimated the relationship between 
the MID estimates and the observed EQ-5D index scores 
greater than 0.5 (Fig. 2). There was a steady enhancement 
of MID estimates alongside the increasing EQ-5D index 
score for both male and female respondents at different age 
groups. The iMID and dMID estimates for different age and 
sex groups were varied.

Discussion

Our study presents the HRQoL of people aged 60 years or 
above with hypertension, and living in HK. Elderly patients 
with hypertension had lower EQ-5D index scores than the 

Fig. 1  The overall distribution of EQ-5D utility score and the distribution stratified by age groups and sex
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general population [30]. The index score decreased with 
increasing age, and the male respondents scored higher than 
female respondents. Moreover, four different types of MIDs 
were estimated using EQ-5D-5L for patients with hyperten-
sion and stratified by age and sex. The oMID was lower than 
that reported in Canada [35]. The results provide a useful 
reference for assessing the efficiency of clinical intervention 
based on patient-reported outcomes (PRO).

Age, as predicted, was negatively correlated to HRQoL. 
The respondents reported a decreasing HRQoL with increas-
ing age, especially the very old respondents (old–old group), 
whose index score was 21.1% lower than those of the 
middle–old respondents. This is in line with the findings 
reported in previous studies. For example, Zhang et al. found 
that older people always reported a low EQ-5D index score 
in both urban and rural areas in one province in China [36]. 
Katsi et al. used SF-36 and reported that age is negatively 
associated with HRQoL among patients with hypertension 

[37]. In this study, the association with HRQoL varied 
among different age groups. Compared with middle–old 
and old–old respondents, the relationship between HRQoL 
and age was positive for young–old male respondents. It 
might be due to good body composition, functional fitness, 
and close psychosocial connection among this group of the 
respondents [38]. However, given no longitudinal data, it 
is impossible to conclude a causal relationship from our 
analysis, and further explorations are needed. Moreover, no 
SES variables were found to significantly affect the HRQoL 
of old–old respondents. Compared with studies indicating 
that people with low SES tend to have poor health condi-
tions [39], our findings found that health condition may 
be not equal to HRQoL; the former is objective, but the 
latter is more subjective [40]. This suggests policymakers 
should take note that, for the elderly, especially the very old, 
hypertensive population, improving their HRQoL and help-
ing them live in dignity is more important than regaining 

Table 2  The percentage of 
respondents reported having 
health problem on each 
dimension of EQ-5D and 
stratified by sex and age

Overall (%) Age group (60–70) Age group (71–80) Age group (≥ 81)

Male Female Male Female Male Female

Mobility
 No problem 69.08 86.83 78.46 76.34 60.92 51.15 34.64
 Slight problem 18.86 9.26 14.57 16.67 25.16 30 29.73
 Moderate problem 8.12 3.04 5.48 5.91 9.34 11.92 20.64
 Severe problem 2.51 0.58 1.25 0.54 3.16 4.62 8.6
 Unable/extreme problem 1.43 0.29 0.25 0.54 1.42 2.31 6.39

Self-care
 No problem 83.86 94.36 92.15 88.53 80.85 71.15 56.02
 Slight problem 12.59 4.63 6.48 9.32 15.82 23.85 30.47
 Moderate problem 2.48 1.01 1.0 1.79 2.53 2.69 8.6
 Severe problem 0.54 – 0.37 – 0.32 1.92 1.97
 Unable/extreme problem 0.54 – – 0.36 0.47 0.38 2.95

Usual activities
 No problem 70.40 86.54 77.96 78.32 64.24 54.62 36.86
 Slight problem 18.89 9.41 16.31 15.23 23.58 28.85 31.45
 Moderate problem 8.03 3.47 4.23 5.38 9.34 12.31 22.11
 Severe problem 1.82 0.43 1.37 0.36 1.9 3.46 5.9
 Unable/extreme problem 0.87 0.14 0.12 0.72 0.95 0.77 3.69

Pain/discomfort
 No problem 51.06 63.68 45.45 60.93 43.2 54.23 37.35
 Slight problem 34.56 28.22 37.98 29.03 37.97 33.46 41.52
 Moderate problem 12.03 6.95 13.82 8.78 15.98 9.23 17.2
 Severe problem 2.24 1.16 2.62 1.08 2.85 2.69 3.69
 Unable/extreme problem 0.12 – 0.12 0.18 – 0.38 0.25

Anxiety/depression
 No problem 79.17 84.8 77.46 83.15 75.16 82.69 71.5
 Slight problem 16.14 12.59 17.56 13.62 17.88 12.31 22.6
 Moderate problem 3.82 2.17 4.36 2.33 5.85 4.23 4.18
 Severe problem 0.66 0.29 0.62 0.72 0.79 0.77 0.98
 Unable/extreme problem 0.21 0.14 – 0.18 0.32 – 0.74
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Table 3  Relationship between HRQoL and Hypertension and associated with multimorbidity status

se standard error
*p < 0.05; **p < 0.01; ***p < 0.001
a No multimorbidity = hypertension only; Level 1 = hypertension + 1 other chronic condition; Level 2 = hypertension + 2 other chronic conditions; 
Level 3 = hypertension +  ≥ 3 other chronic conditions

Overall Age group (60–70) Age group (71–80) Age group (≥ 81)

Male Female Male Female Male Female

Sex Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se)
 Male Ref.
 Female −0.13 (0.01)***

Age 0.13 (0.01)** 0.01 (0.01) −0.01 (0.01) −0.01 (0.01)* −0.01 (0.01)** −0.02 (0.01)***
 60–70 Ref.
 71–80 0.01 (0.02)
  ≥ 81 −0.14 (0.02)***

Educational level
 No/primary Ref. Ref. Ref. Ref. Ref. Ref. Ref.
 Secondary/post-

secondary
0.06 (0.01)*** 0.07 (0.03)** 0.05 (0.02)* −0.02 (0.03) 0.09 (0.04)* 0.01 (0.04) 0.08 (0.08)

 Tertiary or above 0.07 (0.02)** 0.08 (0.04) 0.06 (0.05) 0.03 (0.04) 0.14 (0.06)* -0.01 (0.06) 0.04 (0.12)
Working status
 Retirement Ref. Ref. Ref. Ref. Ref. Ref. Ref.
 Unemployment −0.06 (0.05) −0.09 (0.06) 0.01 (0.01) −0.39(0.13)** 0.11 (0.13) 0.03 (0.24) 0.06 (0.16)
 Housewife 0.05 (0.02)* – 0.05 (0.02)* – 0.02 (0.04) 0.11 (0.10)
 Fully employed 0.06 (0.02)* 0.05 (0.03) 0.10 (0.04)** 0.15 (0.09) 0.22 (0.23) -0.13 (0.12) 0.43 (0.26)

Living status
 Living alone Ref. Ref. Ref. Ref. Ref. Ref. Ref.
 Living with 

families/others
0.04 (0.02) −0.02 (0.06) 0.08 (0.04) −0.06 (0.07) 0.09 (0.04)* 0.08 (0.06) 0.03 (0.06)

 Living in the 
institute

−0.19 (0.06)** −0.48 (0.20)* −0.16 (0.19) −0.37 (0.15) 0.16 (0.33) −0.16 (0.11) −0.13 (0.11)

Government allowance
 Receiver Ref. Ref. Ref. Ref. Ref. Ref. Ref.
 Non-receiver −0.08 (0.02)*** −0.12 (0.03) −0.06 (0.03)* −0.12 (0.05)* −0.11 (0.06) −0.13 (0.07) −0.04 (0.13)

Multimorbidity  statusa

 No multimor-
bidity

Ref. Ref. Ref. Ref. Ref. Ref. Ref.

 Level 1 −0.09 (0.01)*** −0.02 (0.03) −0.07 (0.02)** −0.06 (0.03)* −0.12 (0.03)*** −0.05 (0.03) −0.17 (0.04)***
 Level 2 −0.11 (0.02)*** −0.08 (0.04)* −0.05 (0.04) −0.08 (0.04)* −0.12 (0.04)** −0.15 (0.04)*** −0.17 (0.06)**
 Level 3 −0.35 (0.07)*** −0.28 (0.10)** −0.31 (0.09)*** −0.27 (0.17) – – –

Table 4  MID estimation of the 
EQ-5D-5L utility by method 
and direction of change

oMID overall minimally important difference, aMID adjusted minimally important difference, iMID 
improved minimally important difference, dMID deteriorated minimally important difference, EQ-5D-5L 
Euroqol five-dimensional five-level questionnaire, IQR interquartile range

Mean (IQR) Median SD 95% CI Effect size

oMID 0.0917 (0.0827–0.0998) 0.0914 0.0121 0.0679–0.1154 0.389
aMID 0.0715 (0.0663–0.0772) 0.0723 0.0082 0.0554–0.0875 0.303
iMID 0.0723 (0.0623–0.0827) 0.0729 0.0162 0.0405–0.1040 0.307
dMID 0.0699 (0.0598–0.0795) 0.0707 0.0169 0.0367–0.1030 0.296
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physical health. Additionally, the impact of household 
income, which may be an important factor affecting health 
of elderly hypertensive patients, on HRQoL was not directly 
measured in this study. Further investigations are needed to 
explore the relationship between growing health-care inequi-
ties and HRQoL in this large elderly population [41].

Females obtained a lower index score than males across 
all age groups, and the gap increased with age. This is in 
line with the findings of several previous studies. A Polish 
study found that elderly female patients with hypertension 
reported a lower QoL compared with male patients [42]. A 
UK study found that the HRQoL of older female primary 
care receivers is likely to be lower than that of males [43]. 
Previous studies explained this phenomenon mainly based 
on the evidence that women have longer life expectancy than 
men but in poor health conditions and are therefore more 
likely to report a low HRQoL [41–43]. However, we found 
that female respondents always scored a lower index score 
than males across all age groups in our sample. Further stud-
ies are expected to explore the effect of other intrinsic and 
instrumental factors on the hypertensive patients’ HRQoL 
regardless of sex on the basis of a comprehensive perspec-
tive of physical, mental and social well-being.

EQ-5D dimension analysis showed that pain/discomfort 
is the topmost problem that affects respondents’ HRQoL. 

Despite being insufficiently studied, there are some patho-
physiological and clinical correlations between pain and 
hypertension [44]. In our study, nearly half of hypertensive 
patients reported suffering from pain, and females were in 
more pain than males. When stratified by age groups, more 
than 60% of old–old females showed some pain-related 
problems that exerted a negative influence on their mobility 
and usual activities. However, as pain is not a direct result 
of hypertension, it might be induced by other side effects 
[44], the conclusion that pain was attributed to hypertension 
in our sample should be interpreted with caution due to the 
nature of cross-sectional study.

As previous studies indicated [45, 46], we found there is a 
relationship between an increased number of chronic condi-
tions and decreased HRQoL. The multivariable regression 
analysis identified that, overall, when examining the differ-
ence in index scores between levels of multimorbidity status, 
scores decreased dramatically for patients with hyperten-
sion co-morbidity with other chronic conditions (Level 2 vs. 
Level 3), where the biggest fall in coefficient was 0.26 for the 
young–old females (Level 2 vs. Level 3). Further analysis 
identified that for middle–old and old–old patients, the index 
score of females declined faster than in males, which was 
indicated by previous study [47]; however, for young–old 
patients, the phenomenon was reversed. As no patients in 

Fig. 2  MID estimates of EQ-5D-5L utility based on adjusted, improved and deteriorated score. The horizontal dashed line means the mean 
aMID for each group
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the old–old group reported having three or more chronic 
conditions associated with hypertension, our findings are not 
conclusive and more empirical evidence is needed.

It is well known that EQ-5D data have a ceiling effect. 
In our study, 40% of respondents indicated a state of full 
health, which was lower than the 46% reported by HK’s 
general population [30]. In addition, fewer female respond-
ents reported full health than male respondents, and the pro-
portion decreased with increasing age. This is in line with 
the findings of previous studies [33, 48]. When stratified by 
age, the proportion of full-health respondents dropped by 
51.84% and 40.37% in the young–old to old–old group for 
female and male respondents, respectively, with the largest 
fall being 40.44% (female middle–old vs. female old–old). 
Although previous studies indicated that compared with 
males, females had significantly lower index scores even 
after adjusting for demographic and socioeconomic fac-
tors [49], our study added information on quantifying the 
variation of EQ-5D index score for elderly hypertensive 
patients. The variations should be further explored in other 
age groups for people with hypertension and other associ-
ated multimorbidity.

Although evidence is limited, we highly recommend 
that the MID estimate of a specific condition be developed 
to determine the efficiency of clinical interventions from 
the perspective of HRQoL. In our study, we calculated the 
MID estimate using the instrument-defined approach. The 
overall mean MID estimate was 0.0917, which is similar 
to the findings of Tsiplova et al. (MID estimate of 0.093, 
as determined by EQ-5D for adult patients with hyperten-
sion in Canada) [35]. No previous studies explored the 
MID estimates stratified by sex and age in the hypertension 
population. In the present study, we found that the oldest 
female respondents tended to report higher MID estimates 
than both their younger counterparts and male respondents. 
However, the results should be interpreted with caution as 
no ‘one-size-fits-all’ method exists for estimating the MID 
of HRQoL scores. For example, the MID estimate using the 
distribution-based method is usually larger than those using 
the anchor-based method [50]. As such, we should consider 
adopting different methods in the future to yield an MID 
estimate in a plausible range rather than a single value [51].

Moreover, the MID estimate for a PRO measurement is 
not an intrinsic characteristic that may vary across patients’ 
characteristics and treatments [20]. Our study found that 
hypertension patients in different sex and age groups have 
different MID estimates that may vary when patients get 
better or worse after receiving clinical treatment. How-
ever, Jaeschke et al. indicated that continuing experience 
could be accumulated among patients living with a specific 
disease for a long time and that it might exert an effect on 
the MID estimate [52]. Hypertension is a chronic disease, 
which means it is a lifelong condition. In our study, all the 

respondents were elder, suggesting that the majority of 
them were living with hypertension for years. Resilience 
and adoption might create a different MID estimate when 
the target population comprises young patients. Moreover, 
the changes in MID estimates may be affected by disease 
severity and the treatment context [51]. Although some 
factors were not considered in our MID estimate, the find-
ings should be seen as a valuable step to help clinicians and 
health outcome researchers to collect information in inter-
preting the importance and meaningful change in assessing 
the effectiveness of clinical interventions for hypertension.

Hypertension is an important risk factor for cardiovas-
cular morbidity and mortality, especially in the elderly. The 
sample used in our study came from a relatively large study 
population, which is representative of the general Chinese 
population. The findings could bear significant policy impli-
cations for hypertension and associated multimorbidity con-
trol, both regionally and internationally. Additionally, this is 
the first attempt to estimate the MID value for this popula-
tion, and provides a plausible range of the smallest change 
in index score that may be considered meaningful to the 
patient. Our findings may serve as a useful supplement to 
inform hypertension control and management domestically 
and globally.

Some limitations should be addressed. First, information 
on chronic conditions in our survey was based on a self-
report questionnaire and therefore no clinical information 
was collected, which may have affected the estimation of 
the relationship between SES and HRQoL among patients 
with hypertension. Second, all the respondents in the study 
were recruited from specialist outpatient clinics in HK and 
may introduce some concerns on the ability to generalise 
our findings to the overall population. Third, because of the 
limited number of patients who reported an EQ-5D index 
score ≤ 0.5 in our sample, the relationship between index 
score and MID estimate might vary when including patients 
with hypertension and other middle to severe health prob-
lems. Finally, anchor-based and other methods should be 
used in the future to make the MID estimate convincing.

Conclusion

The effects of age, educational level, working and living sta-
tus and multimorbidity status on HRQoL were statistically 
significant among elderly patients with hypertension in HK, 
whereas the effects varied between different age groups. The 
MID estimates provide a valuable perspective to help clini-
cians evaluate the effectiveness of interventions for improv-
ing the health of elderly patients with hypertension in HK. 
Despite these challenges, future studies should be conducted 
to capture the variance of HRQoL for patients with hyper-
tension co-morbidity with other chronic conditions.
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