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Abstract

Purpose This study aimed to assess the health-related quality of life (HRQoL) of the Chinese population by using the
Chinese medicine quality of life-11 dimensions (CQ-11D) questionnaire and to identify factors associated with HRQoL.

Methods The data was derived from a survey conducted by the Institute of Pharmacoeconomics Evaluation

at Beijing University of Chinese Medicine on the quality of life of the Chinese population. The sex and age of
respondents were considered through quota sampling. Demographic, socioeconomic, and health indicators were
collected using the structured questionnaire. We performed bivariate analyses first to examine the associations
between the above factors and the HRQoL of respondents measured by the CQ-11D. Multivariate linear regression
and ordinal logistic regression models were established to analyze the factors (demographic, socioeconomic, and
health indicators) differences in HRQolL, as well as the risk of each group reporting problems across the 11 dimensions
of CQ-11D.

Results From February 2021 to November 2022, a total of 7,604 respondents were involved and 7,498 respondents
were included. The sample approximated the general adult Chinese population in terms of age, sex, and district of
residence, and each geographic distribution ranged from 9.71 to 25.54%. Of the respondents, 45.84% were male,
and 89.82% were Han ethnicity. The mean utility score ranged from 0.796 to 0.921 as age increased. According

to the respondents, most health problems were identified in the PL (fatigue) (70.16%) and SM (quality of sleep)
(63.63%) dimensions. The CQ-11D index scores varied with the demographic and socioeconomic characteristics

of respondents, except for ethnicity (p>0.05) and income (p>0.05). The multivariate analysis revealed significant
negative associations between health utility scores and various factors. These factors include sex (female), age over
65, belonging to ethnic minorities, rural household registration, being widowed or divorced, having a primary school
education or below, being a student or unemployed, having a low income of 0-1,300, engaging in smoking or
drinking, limited participation in physical activities, experiencing changes in self-perceived health status compared to
the previous year, and having chronic diseases. The odds of respondents reporting problems in 11 dimensions varied
among different socio-demographic groups.

Conclusions This study reports the first Chinese population norms for the CQ-11D derived using a representative
sample of the Chinese general population. Self-reported health status measured by the CQ-11D varies among
different socio-economic groups. In addition to participation a physical activity and the presence of chronic disease,
smoking and drinking also significantly influence HRQoL.
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Introduction
Quality of life ( QoL ) is defined as “an individual’s per-
ception of their position in life in the context of the cul-
ture and value systems in which they live and in relation
to their goals, expectations, standards, and concerns”
[1]. QoL includes solving complex, multi-factor relation-
ships, covering a wide range of economic, socio-cultural,
and lifestyle factors. With the integration of quality of
life (QoL) and medical practice, the concept of Health-
Related Quality of Life (HRQoL) has emerged [2]. The
term “Health-Related Quality of Life” (HRQoL) is used
to define an individual’s specific perception of health or
to solely represent the utility associated with health con-
ditions [3, 4], which is a subset of overall quality of life
(QoL). QoL measures are valuable for clinical studies for
several reasons, which was used to quantify the impact of
a condition and to compare the effects of disease or used
to evaluate changes resulting from therapeutic interven-
tion or the course of disease [5]. Besides, QoL measures
are necessary as a central component of cost-utility anal-
ysis (CUA), which has been widely used in health tech-
nology assessment and health policy decisions [6, 7].

Over the past few decades, several HRQoL assess-
ment instruments have been developed. Generic pref-
erence-based measures (GPBMs) such as the EuroQol
five-dimension (EQ-5D) [8] and the Short Form six-
dimension (SF-6D) survey [9-11] have become widely
accepted in health utility studies. The EQ-5D has been
developed in 2 versions with the same descriptive sys-
tem and comprises five dimensions: mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression
[12, 13]. The health state classification system of SF-6Dv2
comprises six dimensions: physical functioning, role
limitation, social functioning, pain, mental health, and
vitality [14, 15]. Most of the GPBMs were developed in
Europe and North America, and are often translated into
other languages to use in many non-English speaking
countries [16, 17]. However, health is a culturally related
concept, and health evaluation indicators formulated
in the Western cultural environment may not include
Chinese cultural views on health [18]. GPBMs focus on
general health status, including physical, functional, and
emotional domains. Currently, previous studies have car-
ried out the construction of Chinese population norms
based on the EQ-5D and SF-6D [19-25]. The assessment
instruments, EQ-5D-5 L and SF-6D, which have been
widely used and developed, particularly based on foreign
populations, have been found to exhibit ceiling and floor
effects when measuring HRQoL [29-31].

The CQ-11D is a measurement tool developed specifi-
cally for the Chinese population to assess the quality of
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life [26, 27]. It is primarily used for evaluating the health
utility of Traditional Chinese Medicine interventions
as well as the general population’s quality of life. The
development of CQ-11D is based on the World Health
Organization’s (WHO) concept of quality of life and is
guided by principles rooted in traditional Chinese medi-
cine theory and the Chinese perspective on health. The
theoretical and methodological framework of CQ-11D
draws upon the domestic and international quality of life
instruments and health utility scoring systems. Through a
combination of literature research, Delphi method expert
consultation, and Discrete Choice Experiment with Time
Trade-Off (DCE ) surveys, the items of the instrument
have been identified and a corresponding health utility
scoring system has been established. Existing research
has confirmed the feasibility and good reliability and
validity of the CQ-11D instrument [28].

In comparison, the CQ-11D instrument encompasses a
greater number of dimensions and more comprehensive
categories, offering a broader range of health utility mea-
surements and more comprehensive results. Research
has indicated a high level of consistency in the mea-
surement results among these three instruments. Fur-
thermore, the CQ-11D instrument demonstrates higher
sensitivity in assessing certain chronic conditions such as
hypertension and chronic gastritis [32]. Based on these
considerations, this research utilizes the CQ-11D instru-
ment to conduct a comprehensive investigation of the
target population to accurately reflect the health prefer-
ences and characteristics of the Chinese population.

It is important to note that population health surveys
provide comprehensive information about the overall
health status of residents as well as longitudinal trends,
in addition to supporting the decision-making process in
the healthcare field with empirical evidence [21]. Many
nations and regions have engaged in extensive research
and published population norm data to enhance the uti-
lization of health utility value data pertaining to specific
populations in relevant studies. For example, notable
contributions in this field have been made by countries
such as Japan [33], Brazil [34], and Portugal [35]. Popu-
lation norms data can be used to compare profiles for
patients with particular conditions with data for the aver-
age person in the general population from a similar age
and sex group [36]. Apart from its utility in capturing
disease-specific health states, it can also serve as a com-
parative tool for assessing the health profiles of patients
within subgroups sharing similar age and sex character-
istics [37]. Other countries have calculated normative
utility scores using the EQ-5D and showed differences
between sex, age, education, and other factors [38—41].
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Our study aimed to provide population norms for
HRQoL in China, based on the CQ-11D questionnaire.
In addition, the multiple linear regression model and
ordinal logistic regression model were used to explore
the association of factors (demographic, socioeconomic,
and health indicators) on HRQoL and the differences in
11 dimensions, respectively.

Methods

Study design and data collection

Data used in the study was obtained from the quality of
life of the Chinese population survey based on the CQ-
11D questionnaire, which was conducted by the Institute
of Pharmacoeconomics Evaluation of Beijing University
of Chinese Medicine [28, 32]. The survey period was
from February 2021 to November 2022. To investigate
the representativeness of the sample, quota sampling was
used in the survey. Quotas were used to account for sex
and age group, covering seven districts across the coun-
try, and strict training and questionnaire quality control
was carried out (details of the survey design have been
published [28, 32]). The survey area covered all major
cities in seven sub-regions of China, covering seven geo-
graphical divisions North China, Northeast China, East
China, Central China, South China, Southwest China,
and Northwest China. Recruited respondents by post-
ing recruitment advertisements in a way that was con-
venient for the interviewer. Recruitment was conducted
in publicly accessible places (Parks, shops, streets, and
university campuses) and private areas (respondents’
residences). A general representative population in China
was investigated using one-on-one and face-to-face ques-
tionnaire interviews. The main steps of the first survey
which was conducted from February 2021 to Novem-
ber 2022 were as follows [28]: The respondents were
screened into the research and informed consent; the
respondent completed the CQ-11D questionnaire; the
respondents completed the DCE;rq tasks. In addition,
after completing the DCEp, tasks, respondents were
asked to self-assess the difficulty of understanding and
answering these tasks according to a 5-point Likert scale
ranging from very easy to very difficult; The respondents
answered the background information questionnaire
(including the demographic characteristics, socioeco-
nomic status, and health indicator), the EQ-5D-3 L and
the SF-6D questionnaires; Recorded the time for the
respondent to complete the survey; Checked whether the
questionnaire was clear and complete. The second sur-
vey was carried out from February to November 2022,
including three different survey parts [32]: The respon-
dents were screened into the research and informed
consent; The respondents answered the demographic
characteristics, socioeconomic status, and health indica-
tor questions; The respondents completed the CQ-11D,
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EQ-5D-5 L, and SF-6D, respectively. All investigations
were conducted with the informed consent of the sub-
jects and with Ethics Committee approval (the ethics
committee of the Beijing University of Chinese Medicine,
Approval number: 2021BZYLL03012).

For this study, data collected in the background infor-
mation (the demographic characteristics, socioeconomic
status, and health indicators) and CQ-11D questionnaire
parts of the survey were utilized.

Health-related quality of life measured with the CQ-11D
CQ-11D contains 11 items: XD (movement and self-
care), SY (appetite), DB (stool), SM (quality of sleep), JS
(spirit, including being alive, energetic, and focused), TY
(dizziness, including feeling dizzy in the mind, with eyes
closed for minor cases, or spinning in front of the scene
in serious cases, inability to stand), XH (palpitations, or
feeling restless), TT (pain), PL (fatigue), FZ (irritabil-
ity), JL (anxiety, worried, anxious, nervous, restless), and
depression (frustrated, lack of interest in doing things, no
fun, low energy) [27]. According to the unity between the
body and the Shen (Spirit) theoretical of Chinese medi-
cine, the first 8 dimensions are defined as body dimen-
sion (XING) while the last 3 dimensions are defined as
Shen dimension (SHEN), as shown in Appendix 1. The
health state for each item is categorized into 4 levels of
severity (no, slight/occasionally, often, severe), allowing
for the description of 4! (i.e., 4,194,304) different health
states. The health utility value is calculated based on the
item coefficients in the health utility scoring system, with
a measurable range of -0.868 to 1. The CQ-11D utility
value set can be found in Appendix 1.

Demographic and health-related variables

Previous studies have shown that there are differences in
HRQol among demographic characteristics and socio-
economic status variables [23-25]. Demographic char-
acteristics and socioeconomic status including age, sex,
level of education, marital status, ethnicity, occupa-
tion, household registration, income per month, and
geographical division were collected according to the
structured questionnaire. Moreover, lifestyle habits are
associated with chronic diseases and may affect quality
of life. The interview also collected health indicators on
the frequency of participation in sports exercise or fitness
activities, drinking, smoking, presence of chronic dis-
eases, and changes in self-perceived health status com-
pared to the previous year.

Statistical analysis

Demographic and health-related variables were analyzed
by estimating mean values and standard deviations (SD)
for continuous variables, frequencies, and proportions
for categorical variables. We first conducted bivariate
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analyses to investigate the relationships between the
aforementioned factors and the HRQoL of the respon-
dents, as measured by the CQ-11D. Those utilities were
compared among the respondents with different char-
acteristics using non-parametric tests (Wilcoxon tests
for two categories or Kruskal-Wallis tests for more than
two categories) to examine differences in CQ-11D index
scores of the respondents because the distribution of
data was skewed. The percentage of people reporting any
problem in each dimension was calculated and X tests
were performed to determine the statistical significance
of the difference between groups in the percentage of

Table 1 Compare the distribution of sociodemographic
characteristics with the Chinese census

Characteristics Chinese general Sample
population *° (%)  in this
research
(%)
Sex?
Male 51.24 45.84
Female 48.76 54.16
Ethnic®
Han nationality 91.11 89.82
Ethnic minorities 8.89 10.18
Geographical division®
East China 30.20 2554
Central and South China 29.12 2697
Northeast China 6.84 9.71
North China 11.95 12.52
Northwest China 7.34 10.26
Southwest China 14.54 15.00
Education level®
University 1513 48.88
High school/Junior college 14.76 2443
Middle school 3375 16.66
Primary school and below 26.84 10.03
Age®
15—59 years 8243 Almost
81.18
60+ years 17.57 Almost
18.82
Ageb
15~24 years 12.77 2547
25~34 years 16.83 14.94
35~44 years 17.36 14.90
45~54 years 19.31 20.10
55~64 years 15.80 11.55
65~74 years 11.57 7.00
75+years 6.36 6.04
Household registration®
Non-rural 63.89 57.00
Rural 36.11 43.00

Note® the data is sourced from the Seventh National Population Census of China
in 2020 https:/www.stats.gov.cn/sj/zxfb/202302/t20230203_1901085.html;°
the data is sourced from the China Statistical Yearbook of 2023 https://www.
stats.gov.cn/sj/ndsj/2023/indexch.htm
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reported any problems. The results were presented by sex
and age groups.

We used multiple linear regression to examine the
associations of socio-demographic characteristics with
the CQ-11D index scores. Based on prior knowledge
[42-44], covariates included age, sex, education level,
marital status, ethnicity, occupation, household reg-
istration, income, geographical division, frequency of
exercise, smoking behaviors, and presence of chronic
conditions. We added drinking behaviors and changes
in self-perceived health status compared to the previous
year, which may also affect the HRQoL. In addition, ordi-
nal logistic regression was developed with the 11 health
dimensions as dependent variables (1=no, 2=slight/
occasionally, 3=often, 4=severe). Dummy variables were
created for all of the independent variables in the mod-
eling. The statistical analyses were carried out using the
STATA 16 SE version. Statistical significance was set at
0.05 using two-sided tests.

Result

Characteristics of respondents

From February 2021 to November 2022, a total of 7,604
respondents were involved, of which 106 interviews were
excluded because the respondents did not complete the
whole interview (N=67), or the interviews did not meet
the inclusion criteria (N=5), or answered with logical
inconsistencies (N=17), or the interview took less than
5 min (N=17). Finally, a total of 7,498 respondents were
included.

The sample relative approximate to the general adult
Chinese population in terms of age, sex, ethnicity, and
district of residence, each geographic distribution ranged
from 9.71 to 25.54% (compared with Communiqué of
the Seventh National Population Census and China
Statistical Yearbook of 2023 in Table 1, and see Table 2
for details). Of the respondents, 45.84% were men and
54.16% were women. About 89.82% of the respondents
were Han ethnicity. And 62.34% of respondents were
married and 32.24% were unmarried. 52.28% of respon-
dents were rural householding registration. About 20%
of the respondents earn less than 1,300 CNY per month.
A considerable proportion of the population possesses a
higher level of education, with nearly 50% holding a uni-
versity degree, while approximately 10% have completed
only primary-level education. 50.12% of respondents
were employed and 8.58% were unemployed. About 40%
of respondents reported the presence of chronic condi-
tions. More than 70% of respondents reported partici-
pating in physical activities frequently or occasionally.
74.58% of respondents were non-smokers and 53.77%
were non-drinkers (Table 2).
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Table 2 CQ-11D index scores and demographic characteristics of all respondents

Characteristics N (%) Mean(sd) Q1~Q3 K-W/Wilcoxon
Total 7498(100.00) 0.897(0.142) 0.870~0.983 -

Sex <0.001
Male 3437(45.84) 0.910(0.131) 0.891~0.989

Female 4061(54.16) 0.886(0.150) 0.863~0.976

Age <0.001
15~24 years 191 0(25.47) 0.921(0.1 07) 0.902~0.989

25~34 years 20(14.94) 0.921(0.118) 0.909 ~0.994

35~44 years 17(14.90) 0.915(0.111) 0.893~0.987

45~54 years 1 507(20 10) 0.899(0.123) 0.873~0.978

55~64 years 866(11.55) 0.879(0.155) 0.857~0972

65~74 years 525(7.00) 0.835(0.194) 0.784~0.957

75+years 453(6.04) 0.796(0.248) 0.731~0.964
Geographical division <0.001
North China 939(12.52) 0.894(0.121) 0.861~0.967

Central China 1129(15.06) 0.884(0.148) 0.848~0.983

East China 1915(25.54) 0.899(0.152) 0.878~0.983

South China 893(11.91) 0.898(0.142) 0.868 ~0.994

Northeast China 728(9.71) 0.904(0.146) 0.883~0.989

Northwest China 769(10.26) 0.897(0.133) 0.869~0.976

Southwest China 1125(15.00) 0.905(0.137) 0.884~0.987

Ethnicity 0.772
Han nationality 6735(89.82) 0.899(0.139) 0.874~0.983

Ethnic minorities 763(10.18) 0.881(0.167) 0.841~0.994

Marital status <0.001
Unmarried 2567(34.23) 0.918(0.115) 0.897~0.993

Married 4674(62.34) 0.891(0.146) 0.867~0.978
Divorced/widowed 246(3.28) 0.797(0.243) 0.716~0.961

Others 11(0.15) 0.881(0.108) 0.816~0.958
Occupation <0.001
Employed 3758(50.12) 0.909(0.121) 0.882~0.983

Retirement 910(12.14) 0.853(0.176) 0.814~0.961

Student 1989(26.53) 0.915(0. 123) 0.898 ~0.989
Unemployed 643(8.57) 0.832(0.216) 0.781~0.967

Others 198(2.64) 0.917(0.109) 0.902~0.989

Household registration 0.8724
Non-rural 4274(57) 0.904(0.125) 0.875~0.982

Rural 3224(43) 0.888(0.162) 0.867 ~0.989

Education level <0.001
Primary school and below 752(10.03) 0.825(0.210) 0.770~0.964

Middle school 1249(16.66) 0.892(0.150) 0.869~0.983

High school/Junior college 1832(24.43) 0.899(0. 139) 0.874~0.989

University 3235(43.15) 0.915(0.114) 0.891~0.987

Master's degree and above 430(5.73) 0.899(0.133) 0.870~0.978
Income/month, RMB 0.061
0~1300 1636(21.82) 0.883(0.168) 0.858 ~0.987

1300-3300 2264(30.20) 0.901(0.133) 0.873~0.983

3300-6300 2090(27.87) 0.901(0.132) 0.875~0.982
6300-13,000 1061(14.15) 0.907(0.127) 0.881~0.987
13,000-21,000 219(2.92) 0.893(0.131) 0.867 ~0.971
21,000-42,000 84(1.12) 0.898(0.143) 0.874~1.000

42,000 and above 144(1.92) 0.887(0.190) 0.867 ~0.997

Smoking 0.004

Never smoked 5592(74.58) 0.904(0.130) 0.875~0.983
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Table 2 (continued)

Characteristics N (%) Mean(sd) Q1~Q3 K-W/Wilcoxon
Occasional smoker 596(7.95) 0.880(0.163) 0.846~0.982

Frequent smoker 1020(13.60) 0.878(0.174) 0.863 ~0.983

Former smoker 290(3.87) 0.875(0.182) 0.864~0.978

Drinking <0.001
Never drink 4032(53.77) 0.901(0.140) 0.876 ~0.989

Occasional drinker 2550(34.01) 0.908(0.120) 0.878~0.982

Frequent drinker 566(7.55) 0.842(0.204) 0.790~0.967

Former drinker 350(4.67) 0.866(0.167) 0.835~0.967
Participation in physical activities <0.001
Frequent participation 2621(34.96) 0.913(0.128) 0.897 ~0.994

Occasional participation 2958(39.45) 0.906(0.123) 0.878~0.978

Never participate 1669(22.26) 0.861(0.179) 0.818~0.972

Uncertain 250(3.33) 0.878(0.165) 0.837~0.987

Changes in self-perceived health status compared to the previous year <0.001
No change 3222(42.97) 0.930(0.097) 0918~0.993

Improved 1865(24.87) 0.913(0.130) 0.895~0.994

Worsened 1351 (1802) 0.811(0.201) 0.748 ~0.942

Uncertain 1060(14.14) 0.882(0.139) 0.857 ~0.965

Presence of chronic diseases <0.001
No 4520(60.28) 0.933(0.090) 0918~0.994

Yes 2978(39.72) 0.843(0.184) 0.801~0.960

Category of chronic diseases? -
-Cardiovascular disease® 238(3.17) 0.772(0.227) 0.688~0.931
-Hypertension 783(10.44) 0.825(0.205) 0.775~0.953

-Stroke or other cerebrovascular diseases 71(0.95) 0.725(0.265) 0.574~0.924

-Diabetes 236(3.15) 0.814(0.197) 0.731~0.958

-Chronic respiratory disease® 137(1.83) 0.819(0.200) 0.727 ~0.947

-Arthritis? 483(6.44) 0.803(0.211) 0.742~0.931
-Osteoporosis or primary osteoporosis 105(1.40) 0.750(0.265) 0.665~0.929

-Cancer or malignant tumor 67(0.89) 0.750(0.259) 0.608 ~0.965

-Other chronic diseases 1379(18.39) 0.864(0.162) 0.828 ~0.964

Number of chronic diseases 0.003

1 2584(34.46) 0.858(0.168) 0.821~0.961

2 292(3.89) 0.764(0.235) 0.681~0.925

3 80(1.07) 0.728(0.240) 0.650~0.905

4 20(0.27) 0.612(0.319) 0.469~0.861

Note: @ When calculating the proportion of chronic diseases in each category, the denominator is the entire population; ® Such as myocardial infarction, coronary

heart disease, congestive heart failure, and other cardiac diseases;

Primary outcomes

The mean CQ-11D index scores were 0.897(SD: 0.142).
The mean CQ-11D index scores of presence of chronic
disease respondents were 0.843(SD: 0.184): 0.772(SD:
0.227) for cardiovascular disease, 0.825(SD: 0.205)
for hypertension, 0.725(SD: 0.265) for stroke or other
cerebrovascular diseases, 0.814(SD: 0.197) for diabe-
tes, 0.819(SD: 0.200) for chronic respiratory disease,
0.803(SD: 0.211) for arthritis, 0.750(SD: 0.265) for osteo-
porosis or primary osteoporosis, and 0.750 (SD: 0.259)
cancer or malignant tumor (Table 2). The mean util-
ity score ranged from 0.921+0.107 (age group 16~24)
to 0.796+0.248 (age group 75+). Female respondents
had lower CQ-11D scores (Mean 0.886, SD 0.150) than

Such as chronic bronchitis or emphysema; ¢

Rheumatoid arthritis, osteoarthritis, gouty arthritis

male respondents (Mean 0.910, SD 0.131) with the
p-values<0.001. The CQ-11D index scores varied with
the demographic and socioeconomic characteristics of
respondents, except for ethnicity (p>0.05) and income
(p>0.05). The lower CQ-11D index scores were associ-
ated with older age, being female, being married or wid-
owed, unemployment (including being retired), rural
household registration, smoking, drinking, not exer-
cising, lower income, and chronic disease conditions.
Respondents in the Northeast region had the highest
CQ-11D index scores among the seven geographic divi-
sions. Respondents with primary level education or
below had lower CQ-11D index scores (0.825) and those
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with a university degree education had higher CQ-11D
index scores (0.915).

In total, according to the responses of the individual
CQ-11D dimensions, most health problems were iden-
tified in the PL (70.16%) and SM (63.63%) dimensions
(Fig. 1). The percentage of “non-problem” were: 90.29%
for XD, 53.03% for SY, 44.25% for DB, 36.37% for SM,
42.34% for JS, 50.85% for TY, 59.91% for XH, 52.64% for
TT, 29.85% for PL, 40.72% for FZ, and 45.00% for JL. The
percentage of reported problems for each level CQ-11D
dimension for sex and age groups (Tables 3 and 4, and
Fig. 2). The XING dimensions (XD, SM, DB, TY, SY, JS,
TT, and XH) were relatively low percentages of any health
problem in the younger age group, which increased with
increasing age. The percentage of SHEN dimensions (PL,
FZ, and JL) that reported any problems remained at a
high level of about 45%~75% across all age groups. The
percentage of respondents who reported any problems in
the PL dimension was higher in the 15~ 24, 45~ 54, and
75+age groups. The proportion of participants who indi-
cated difficulties in the FZ dimension and JL dimension
was considerable, with a consistently high level of con-
straints (>60%), which remained relatively steady across
various age cohorts. We found significant differences

HD
SY
DB
SM
s
TY
XH
T
PL
FZ
i
JL FZ PL T XH

2 48.99% 52.12% 62.15% 44.09% 36.60%

m3 5.40% 6.50% 7.42% 2.97% 3.08%

4 0.61% 0.67% 0.59% 0.29% 0.41%

Page 7 of 18

between male and female respondents in every health
dimension, except for the XD dimension (Table 3). For
male respondents, there was a sharp increase in the age
groups of 65 to 75+for all health dimensions. This sharp
increase was observed among female respondents in the
age groups of 55~64 to 65~74. Once female respon-
dents reached 75+years old, the percentage of any prob-
lem in dimensions of SM, TT, and XH decreased. In
general, a higher percentage of female respondents than
males reported any problem across all dimensions.

Multivariable regression

Table 5 shows the results of multivariate analysis on
socio-demographic characteristics and health-relative
variables. The sex (female), older than 65 age, ethnicity of
non-Han, being widowed or divorced, primary education
level or below, household registration (rural), students
or unemployed, smoking (occasionally, frequent, or for-
mer smoker), drinking (occasionally, frequent, or former
drinker), physical activity(occasionally, never, or uncer-
tain), changes self-perceived health status compared to
the previous year (improved, worsened, or uncertain),
and presence of chronic diseases were negative associa-
tion with health utility scores and both significant. The

TY IN SM DB SY HD
44.72% 48.97% 44.52% 43.49% 41.05% 8.30%
4.04% 8.20% 17.34% 11.16% 5.55% 1.29%
0.39% 0.48% 1.77% 1.09% 0.37% 0.12%

CQ-11D DIMENSION

Fig. 1 Frequencies of having “any problems” (level 2-4) in the CQ-11D dimensions in the whole sample
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+ s % § % E § 5 % % 5 o = North, Central, and West-north geographic divisions,
NEln © O~ VY W’L O N o DN rural household registration, retirement, and being
married were negative but not significantly associated
N with HRQoL. Compared with a monthly income of less
lgSRaR8aes gl than 1300 CNY, when the monthly income increased to
W m © OK OV OV W NV I n S i
1300~ 13,000 CNY, there was a significant positive cor-
relation with the health utility value.
§ ERFTIRBEXISZ2Y
BRI T S w8 o ® Ordinal logistic regression
n o — 1nwnm O O n I B O n v . .. .
Table 6 shows the results of ordinal logistic regression
on socio-demographic characteristics and health-rela-
b Qn oY ®N = 9 m tive variables. The female respondents had significantly
! 58 ® 22 I 0¥ ©mo 9 A K X
P I I LY LS higher odds of reported problems in all of the 11 dimen-
sions. Compared with the 15~24 age group, older age
< groups had lower odds of reporting health problems of
:1:,3 FR8R588388383 SHEN dimensions (OR 0.49 ~0.76). The odds of report-
NS IHBHRIITHRNGAG ing problems with XD dimension increase with age
(OR 3.16~10.17). After the age of 65 years, the odds of
s reporting problems in the XING dimensions (SY, DB, TY,
o sz 88253%R38 78 XH, and TT) are significantly increased (OR 1.38~1.73).
SIYRERNLRIRINRLSITI : : L :
o g = Compared with ethnic Han respondents, minority ethic
o 9|« respondents had higher odds of reporting problems
g; 2? WITRABIBIISSI were higher in XD and SY dimensions (OR 1.21~1.90)
C| [FEdF¥B8HLHTEIRES and lower in the PL and FZ dimensions (OR 0.79 ~ 0.80).
o Respondents who had experienced marriage had higher
2 O WV YT ®NTN QO ® odds of reporting problems both in the XING and SHEN
tslo sy Y- e d ) . - . .
g SR e Al S i -0 B P ) dimensions, especially those who were divorced and wid-
S owed respondents (OR 1.26 ~ 2.13). The odds of reporting
- health problems increased with educational attainment
o 2'5 588 BM2IREET in 3 dimensions of SHEN dimensions (PL, FZ, and JL),
iy BEXHLBEHIHRIFT with those who were High school/Junior college and
o university educated having an OR 1.251.35 compared
° |« with those with higher than primary school education.
S| 194828y C d with loved dent loved
S #gleNssSsanshs ompared with employed respondents, unemploye
5 Dl D B respondents had higher odds of reporting health prob-
% lems in some dimensions of XING dimensions (XD, SY,
£ % Lm-oTomS® o= DB, JS, and TY) and had lower odds of reporting health
é MR ImigIgS g problems in PL. Retired respondents had higher odds of
= reporting health problems in some dimensions of XING
£ dimensions (XD, DB, SM, and TT), which may be related
g :{r LIS eanN®T T to the older age of retired respondents compared with
5 [RMEBSFTARARIInL Y employed respondents.
s Among health indicators, occasionally/often smok-
§ < ing (OR 1.5524~2.8399), occasionally/often drink-
27 SR8 YRS ILRAYR ing (OR 1.14~2.8307), occasionally/never participated
g NEITMELETRRKSRAE in physical activities (OR 1.25~2.13), and worsened/
v uncertain changes in self-perceived health status com-
ol s pared to the previous year (OR 1.47 ~3.49) increase the
QEisle B8 TRARSaSE odds of reporting problems in almost all of the dimen-
ZIZE,S|ARTITHARIIANRA : :
o sions. Compared to non-smokers, occasional smokers
Il . have some negative impact on XD, SY, DB, JS, TY, XH,
<2 TT, and PL dimensions, with an OR range of 1.23 to 2.83.
% é Frequent smokers compared to non-smokers have nega-
sla SrB82wexztEFd = tive impacts on XD, DB, XH, PL, and FZ dimensions,
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Fig. 2 Frequencies of having “any problems” (level 2-4) in the CQ-11D dimensions presented by sex and age groups

with an OR range of 1.20 to 1.55. Former smokers com-
pared to non-smokers have negative impacts on the XH
dimension, with an OR of 1.35. It can be seen that the
number of dimensions with negative impacts is former
smokers<frequent smokers<occasional smokers. For
drinkers, there were similar results. Compared to non-
drinkers, occasional drinkers have some negative effect
on DB, SM, JS, TY, XH, TT, PL, FZ, and JL dimensions,

with an OR range of 1.14 to 1.43; Frequent drinkers have
some negative effect on XD, SY, DB, SM, TY, XH, TT, PL,
FZ and JL, with OR range of 1.29 to 2.11; former drink-
ers have some negative effect on DB, SM, JS, TT, PL
and JL, with an OR range of 1.33 to 1.68. It can be seen
that the number of dimensions with negative impacts is
former drinkers<occasional drinkers<frequent drink-
ers. Respondents with chronic conditions had an OR
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Table 5 Associations between characteristics and CQ-11D index scores

Coef. t P Beta Likelihood’ chi-squared P
Sex 123.71 <0.001
Male Ref.
Female -0039 -11.122  <0.001 -0.137
Age 15.28 <0.001
15~24 Ref.
25~34 0002 0349 0.730 0.006
35~44 0004 0487 0.630 0.009
45~54 -0.003  -0.392 0.690 -0.008
55~64 -0011  -1.339  0.180 -0.025
65~74 -0.031  -3377 <0.001 -0.056
75+years -0.065 -7.328 <0.001 -0.108
Ethnicity 8.26 0.004
Han nationality Ref.
Ethnic minorities -0.014  -2.873 <0.001 -0.030
Geographical division 2.96 0.007
East China Ref.
North China -0.009  -1.805 0.070 -0.021
Central China -0.009 -1.904 0.060 -0.023
South China 0.003 0.669 0.500 0.008
Northeast China 0.005 0854 0.390 0.010
Northwest China -0.004 -0.770 0.440 -0.009
Southwest China 0008 1.747 0.080 0.021
Marital status 15.67 <0.001
Unmarried Ref.
Married -0008 -1379  0.170 -0.029
Divorced/widowed -0.064  -6.300 <0.001  -0.080
Others -0019  -0493 0.620 -0.005
Education level 525 <0.001
Master's degree and above Ref.
Primary school and below -0.022  -2.548 0.010 -0.047
Middle school 0002 0321 0.750 0.006
High school/Junior college 0.003 0376 0.710 0.008
University 0.005  0.789 0430 0.018
Household registration 5.66 0.017
Non-rural Ref.
Rural -0008 -2379  0.020 -0.028
Occupation 8.27 <0.001
Employed Ref.
Retirement -0.003  -0.546 0.590 -0.007
Student -0.021  -3.012 <0.001 -0.066
Unemployed -0.023  -3.754 <0001  -0.045
Others 0.028 3.063 <0.001 0.032
Income/month, RMB 3.38 0.003
0~1300 Ref.
1300-3300 0.017 3.847 <0.001 0.053
3300-6300 0010  1.855 0.060 0.030
6300-13000 0.014 2.261 0.020 0.034
13000-21000 -0.003  -0.293 0.770 -0.003
21000-42000 0002  0.156 0.880 0.002
42000 and above -0.004 -0.342 0.730 -0.004
Smoking 11.66 <0.001
Never smoked Ref.

Occasional smoker -0.030 -5.079 <0.001 -0.057
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Table 5 (continued)
Coef. t P Beta Likelihood’ chi-squared P
Frequent smoker -0.023  -4382 <0.001 -0.055
Former smoker -0016  -1.952 0.050 -0.022
Drinking 18.37 <0.001
Never drink Ref.
Occasional drinker -0.007  -2.091 0.040 -0.024
Frequent drinker -0.046  -7.160 <0001  -0.086
Former drinker -0.022  -2933 <0001  -0.032
Participation in physical activities 2363 <0.001
Frequent participation Ref.
Occasional participation -0.010 -3.005 <0.001 -0.036
Never participate -0.034 -8.292 <0.001  -0.099
Uncertain -0.022 -2582 0.010 -0.027
Changes in self-perceived health status compared to the previous year 161.30 <0.001
No change Ref.
Improved -0.018 -4.853 <0.001 -0.054
Worsened -0.090 -21686 <0.001 -0.244
Uncertain -0.039 -8582 <0.001 -0.095
Presence of chronic diseases 389.89 <0.001
No Ref.
Yes -0.065 -19.746  <0.001 -0.223

1.62 ~4.23 for reporting problems across all dimensions,
especially the XD dimension (OR=4.23).

Discussion
To the best of our knowledge, this study is the first to esti-
mate population norms for the descriptive section of the
CQ-11D questionnaire among a representative sample
of China. Norms for the CQ-11D were obtained through
the usage of a recently developed CQ-11D value set [28].
The CQ-11D is a life quality assessment standard devel-
oped based on the principles of traditional Chinese med-
icine. There exist disparities in the dimensional count
between the CQ-11D instrument and the internationally
recognized GPBMs such as EQ-5D-5 L and SF-6D. How-
ever, comparative studies have demonstrated consistency
in the measurement outcomes of these three instru-
ments [32]. The CQ-11D captures aspects of Chinese
culture and TCM theory that are not included in other
GPBMs (such as appetite, stool, and dizziness). Accord-
ing to the value set of CQ-11D, the largest decrements
in utility were observed in the dimensions of Action and
life self-care (HD), Pain (TT), Anxiety or depression (JL),
and Appetite (SY), which had a significant impact on util-
ity values but were not fully captured by GPBMs [28].
Therefore, the CQ-11D instrument can comprehensively
reflect the health preferences and characteristics of the
Chinese population, making it more culturally applicable.
Overall, the population had a mean CQ-11D utility
score of 0.897(SD: 0.142), which was between the health
utility values of the Chinese population measured by
EQ-5D (0.946) [20], EQ-5D (0.939) [21], SE-6Dv2 (0.827)

[20], SE-6Dv2 (0.872) [21] in previous studies. Similarly,
our findings align with other Chinese population norms,
indicating a consistent trend. The XD dimension is the
least reported of any problem. About 47% of respon-
dents reported any problem and about 3% of respondents
reported 3—4 level problems in the TT dimension. It is
similar to the reported problem in the pain dimension
of SF-6Dv2 in previous studies [20]. The SHEN dimen-
sions (PL, FZ, and JL) problem were more prevalent
among the younger population, and similar findings in
the EQ-5D-5 L of the Chinese norm indicated that the
anxiety/depression problem was more prevalent in the
younger population [23]. The potential explanation lies
in the fact that the younger generation is exposed to a
faster-paced and more stressful urban lifestyle in com-
parison to the older generation. Subsequently, this may
result in higher demands in areas such as employment
and education for the younger cohort. Measures such
as improving employment security and the employment
environment may reduce the pressure on young people
and improve their HRQol. Compared with males, females
appear to be at an increased risk of reported problems of
body and spirit, and relatively lower utilities, which has
been similarly found in previous studies [21, 23, 44—46].
In addition, similar findings to other studies were that
lower socio-demographic status was associated with
poorer HRQoL, i.e. lower income [44], primary educa-
tion [43], rural householding [47] and so on.

There are also some new findings in this study. The PL
dimension was the most frequently reported any prob-
lem (2—4 level) and the SM dimension was the most



Page 14 of 18

34

(2024) 22

Pan et al. Health and Quality of Life Outcomes

(€0'1'0£0)580 (T 1'v80)L0L (L0'1'20)880 (6v1'00'1)2T Or1ooLzL (€V'1'860)81"L Oe1'e60EL’L (17100 6L L «(E5'1'80'1)6T L (6€°1'260091°L #0707 1)9S'L Juswaiey
e 194 e 39y o4 B oY B od o4 B pakojdug
uonedndQ
(61'1'960)L0°L (rLI'1's60)E0°L (90'1'580)S60 (F1'1'060)10°L (bT1'860)01°L (FT1'660)L1°L (S0'1'S80)S610 (€01'780)£60 (@lL'l60)10°1L (€L1'l60)L0°L L91P0 16T L [eany
ER Jod o4 3o Jod ER o4 oy ES] oY od [ednJ-UON
uonesysibas
ployasnoH
anoqge
©L1L60)1EL H(181'10DSE L Or'1'180)80'L (20'1'95°0)9£0 (0s'1'z80)L L (L'1'6£0)50°L (£9'1'960)9T'L Or'1'980)CL'L (67°1'5£0)860 OF'1'e80)0L'L (E1'1'6€0)£90  pue a2159p s Ja)sely
r1'260S51L K500 ST L (LT1'180)10°L #(C80'€5'0)990 (EV'1'260)SL'L (Lz1'180)20'L (€T°1'180)00°L (0€'1'280)90°1 (E1'1'SL0)26'0 (E1'1'SL0)2610 «(1800r0)£50 Ausianun
o630
(SUL'YL0)260 (tz1'z80)20'L (¢0'1'990)280 (5L 06700190 (LE'1'580)90'L (CT1'6£0)860 (€T'1'280)00'L (FT1'€80)20'L (£1'1'08'0)£60 (ST1¥80)€0'L (81'1'590)880  Jomunr/j00yds ybiH
«(66:0'590)080 (€7°1'080)00°L (60'1'0£°0)88°0 «9610'€90)£L0 (EU'L'Y£0)160 (Cl'L'€£0)160 (90'1'L£0)£80 (€T1'€80)10°L (90'1'€£°0)880 (61'1'180)860 «(86:0950)vL0 |00US B|PPIN
MOJ3q
4o o4 o4 3o o4 e o4 E] od o4 499 pue jooyds Alewtld
[2A3] uonzesnp3
(¢0'5'890)58'L Orser0esL (197'0z0)€L0 (61€1'090)28°C (SEP'8E0)6T L WL T610)€L0 Or¥'650)29'L #61¥'C01)L0T (LSE'LEO)LL L (6001'£E0)T6'L %(000000)000 s_YI0
L0TEO e L #(COTLO VLY L *#(OELSELT *(SCTTLES L (s8'1's60)TEL (59'1'£80)0C'L (18T 1Y 1)66'L #0TTL11)09L #(06'1'€0' )T L Medoraduhidh X(LSEEO)TEL  pamopim/padiond
(8T'1'£80)50°L €SP0 )T L X980 1)TE'L (oo NLEL OL'1'9£0)¥6'0 (87°1'980)S0'L (L¥'1'860)0T L Or'1'960091°L (€T 1'v80)10L (€T1'T80)10°L (66'1'890)91"L pauten
3o od o4 3o oY Jod ESk] od ESk] oY o patewun
snjejs [ejuepy
«(660'€£°0)580 (L0°1'8£0)16'0 #(180%650)690 (FO'L'7£0)880 (€T'1'/80)%0 (L1'1'08'0)56'0 #(580790)€L0 (V6069018 meo €L0¥80 (SL'L'¥80)86°0 (FE1'€L0)660 _UIYD 1S9MUINOS
<65 YE (0g'1'e60)01 #(ES1'L01)8T'L (¢r'1'86°0)81 #(CS 10 1)LTL WELPE0)EL FE1'960)EL (€T1'060)50'L #(LSUELPE (51'1'280)260 (1'1'25°0)08°0 BUIYD ISOMYLION
«(/80'190)€L0 (LO'L'L£0)580 (10100780 (0'L'1£0)98 ('1'86°0)61 (90'L'€£'0)88°0 #x(C80'£50)890 (10'1'€£°0)98°0 (Lz'1'£80)€0 (901720680 (CT1'65°0)58°0 eulyD 1sesylioN
(ST'1'06'0)90 (¢ 1'880)%0 (€T1'880)70' (0°1'S8°0)LO KOr LYOETL (£T1'160)80 (80°1'8£°0)26'0 (10L'7£0)£80 «(S60690)18 (€1'1'780)260 (LE'1'9£°0)20 eulyd yinos
(0g'1'960)TL «(EV'1'90'1)ET (€1'1'€80)£610 (L0 LT (¢e1'960)EL X100 1)L (9T’ 1'v60)60 (1T1'160)50°L (reL'oo st (SE'1'660)91 (0£'1'66°0)0€ euly> [eusd
(vC1'160)90 (90°1°££°0)06'0 Ky LSO ETL «(8SL'EL1)EE «05'1'90'1)9T'L «(6V1'80'1)LC (FE'1'860)7L «(EV L0 YT L «0v'1'c0'1)0T (81°1'58'0)00"L (8Y'1'8£°0)L0 euly> yHoN
e o4 o4 3o o4 e o4 E] od o4 e eulyd jseg
UOISIAIp
[eoydeiboan
(LO1'2L0)160 «(€60'290)6£0 «(560'890)080 (l'l'6L0)v60 (€T'1'880)¥0"L (8T°1'€60)60'L (¥'1'060)90'L (C1'1'€80)9610 (FE'1'660)S Iy LoDzt *(SYT LY 1)06'L Sanouiw dIuLYg
e od o4 eS| oY o ESk] Jod ESk] oY 1oy Ayjeuoneu uen
Apiuy3
«(€80'SV0)19 #x(8L070)650 #(S610'L50)0£°0 Plaadvaiie) #(96'1'60°1)9%' L #(0€T0E 1)L (65'1'280)81 r91'ce0ET L #(16'1'0L'1)SH #*(STTBTOL L %(0781'89°9)L1°0L SVAS
(80 O)¥90 (L L0THO)LSO #x(890'G€°0)6¥'0 #(PLTTLSS #8LTSL1)6SL <(C1TS11)98 (8T'1'0L0)76'0 (1916800 L (95'1'280)£1 £081'Co1)8e L *(1869L 1T ¥/~S9
(180700290 £(060'€50690 *(€L0'1F0)SS0 (€5'1'£80)51 (€£'1'86°0)L€L (05'1'280)rL (6T'1'5£0)860 (¢ 1'780)60'L (0€'1'8£°0)L0 (€o1'se0w L *(€6°G69'1)9L°E ¥9~GS
«(€60'LG0)EL0 (101'290)6£0 «(980'150)990 (€S1'160)8L (L9°1'S60WT L (65°1'£610)ST (£T1'8£°0)66'0 (15160611 (8€°1'98'0)60 (9T'1'9£0)86°0 (SS€'660)L8 S~Gy
«(S60'LS0)VL0 (10'1'290)6£0 *(L0VY0)LS0 (ST'1'€L0)560 (6v'1'280)7L (9€°1'€8'0)90 (€0°1'290)08°0 (0€'1'6£0)10 (6L'L'€£0)E60 (€1°1'89°0)£80 aN €780)99 p~se
«(C60'650)7£0 «(€610'190)920 *(CL09Y°0)£50 (L0'1'€90)08°0 (01'1'690)£80 (€2°1'08'0)66'0 (F0'1'290)¥80 (80°1'0£°0)£80 (ELL'PL0)L6 (SO'L'290)¥80 (96'L'15°0)00 YE~ST
34 194 e 3o o4 B o4 o4 1 o4 3o ye~SlL
aby
w(607991)/8'L wFTT6L1)00T (S8 LS LYY w0TTTL e wl(L1TST1)98'L wOVT061)ELT (€910 1)SH L 0L 1'8E1ES'L (@81 1)L w(€SLTTLLEL w(BLTICTLL Slewa
ER Jod o4 3o Jod ER o4 oy ES] oy ESk] Sle
pCIN
(1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40
ar Z4 1d 11 HX AL S Ws aa AS ax

suolsUSWIP | | Ul pajiodal swajqold yijeay pue sIisaioeleyd Usamiad SUOReIDoSSY 9 ajqer



Page 15 of 18

34

(2024) 22

Pan et al. Health and Quality of Life Outcomes

©51'16061°L
wOSIPLDLEL

eV L8LDIEL

14

(8 LELEY L

%0910 16T L

(T LV LDLTL

ER

(05'1'880)S1'L

(0€1'6£0)1L0L
BV L'ELD6T L

w7 L8LTEL

Jod

(€S1'960)LTL

«(r8L6L )8y L

w6V L'6LDEE L

Jod

(S9'1'6610)8T'L

(LT1'1L0)560
w9 LEC )Y L

wlSOLLEDLY L

o4

wl(ELTEE)BI L

«rLULIDEE L

*wl(l9I'8TLEY L

o4

(€£1'660)LE'L

(85°1'680)61'L
«rr1'60'1)ST'L

(8L DLEL

3o

(P8 LSISY L

(T8 166

(05161 EEL

3o

(87'1'980)€L'L

Or1'660)CE L
wOSLPLIDLEL

*wl67 8L L)TEL

Jod

(LS1'960)ET L

«09'1'201)8T'L

«(BE1'601)TT L

Jod

X810 1)SE L

«BL1TOVEL
«(EVL'60°1)ST L

SV LSI6T L

ER

(SS1'260)ET L

#(L671'8T1)8S'L

xS LOLL)OE L

ER

91520260

(SO1'160)ETL
(0T LS6L L

w(l9L6T 1YY

Jod

%(89'1'SO'LEE'L

(87'1'960)61"L

«(ce1o 8Ll

Jod

(8€'1'€8°0)£0°L

(SS1'160)61°L
OV LEL6T L

w7 LSUDLTL

Jod

OISO LEL

w(l671'LT1)95L

w7 L'LI)OE L

Jod

(C€1'€80)S0°L

991'260)1LT1L
%0619V 1)L9'L

w65 16T 1EVL

Jod

<BLUEL T L

HSLVLUDEYL

«LTrorll

Jod

(csl'le0)8l'L

(L£1'860)CE L
€T LSTIEY L

«»091'8T eV L
Jod

V176081 L
«(19'1'90°1)0E'L
(0T'1'96'0)80"L
Jod

(9T'1'94°0)86°0

#OTEOrELT
wl(LTTOEL)SL L

(L€ 1)6T L

34

(96'1'060)€€"L

wlP6TTTLLT

(EV'1'060)EL"L

3o

(191'690)50'L

[WAVERTT
9edppied 1anaN

uonedpnied
|euoIsesd

uoledpiied
juanbai4

sanianoe [edisAkyd
ui uonedpiyied
JULIP J3WIO4
JuLp Jusnbal4
194ULIP [eUOISEdO
SULIp JaASN
Bupjuua

194OWIS JSUIOH

61'1'780)00'L Magutooal Ori'concet (LE1'160)60L (F¥'1'00'1)0T' L OL1'180)260 (E€'1'S60)C (60'1'8£°0)26°0 #9F'1'S0' ) (PE'1's60)EL L(LLTPLINSSL Jqows Juanbaly
(S¥'1'66'0)0T L (LELYE0LL LSO DrTL 9510 1)LT L SU0DETL <(ESLYO1)9T' L #LS1Y01)9T L (61'1'780)00'L (PO 1Ol 1)8E L #(SS1'80'1)6T L *«(E8E0L'TET  JOWS [UOISEIDO
o4 od o4 Jod Jod ERes Jod o4 Jod Jod 14 paxOWs JoASN
bupjows
(rLI'1'vS0)8L0 (05°1'89°0) L0 (ST'1'950)¥80 (SE'1'990)¥6'0 (S¥'1'£90)66°0 (9€°1'S90)6'0 (SO'L'LS0)EL0 (L1°1'95006£0 (L¥'1'£90)66'0 (L€'1'290)060 (8£1'€5°0)£6'0 9A0Qe pUe 000CY
(LE'1'6¥°00080 (8€'1'95°0)88°0 (F9'1'€90)20'L (80°1'6€£°0)590 (80°1'07°00990 (LS 1’65060 (SUL'L¥0)ELO (€T1'1506L0 (¢1eegoiel UL'er0)LL0 (8L'€'L90)9V 000Z#-0001C
(¢s1'eg0)el (6€'1'8£°0)%0 (LS'1'e80wL (85'L'¥80)9L (09°1'€80)SL (EV'1'8£°0)S0 (85°1'£80)LL (16005 oﬁo,o (¢L1'260)9C (LS1'v80)SL (OVT'sLowe 0001¢-000¢€ L
«(00°1'890)¢80 (L0'L'8y ovmmo (00'1'990)280 (61°1'8£°0)26'0 #(L60'€90)8£°0 (cT1'180)660 (Su'ze ovvmo «(€60%90)£L0 (£11'08'0)26'0 (0T'1'180)66'0 (£v'1'0£0)L0 000€1-00€9
(60'1'6£°0)€6'0 (81'1'58'0)00 (£0'1'9£:0)06'0 (cz1'sg0)co’L (81'L'¥80)660 (91'1'z80)860 (£1'1'¥80)66'0 (¥0'1'9£'0)68°0 (0€'1'76°0)01 (81'L'%80)00'L (S€'1'7£°0)00 00€9-00¢€€
(€0'1'8£°0)680 (£0'1'180)€60 (¢0'1'9£0)88°0 %(56'0'0£0)280 (90'1'08'0)26'0 (LI'L'¥8'0)960 (Lo'L'££0)880 (101220880 (cT1'e60)L0'L (91'1'880)10'L %(98°0'05°0)990 00€€-00€ L
ER Jod o4 ES] o4 Jod o4 oy ES] oy ESk] 00€L~0
Ny
‘Yauow/dwodu|
«(€610'150)690 (co'1'£50)9L0 (¢l'1'290)€80 (€T°1'990)060 (90'1'550)9L°0 (SE'1'y£0)00'L #(€80770)190 (¢1'1'090)280 «(/80' Ly 0790 #(S6:0'7S0)1LL0 x(€610'5T0)8%0 SIPBYIO
(67°1'580)50'L (81'1'8£°0)960 (00'1'990)18'0 (SE'1'680)0L°L (L 1'e60)pLL (SSUEo LT L #(091'60°1)TE L O 100 LT L L LVLT 97 L 9Ll )LEL {LLTLIDLS L pakojdwaun
91’00 1LT1 (8L1'SLOW60 (€1'1'690)6810 (LE1'€80)L0L (€5'1'€60)61°L (8T L (85°1'860)ST'L (6C'1'080)¢0'L (05°1's60)61"L (P 1'68°0)€L (6£78L0)LY'L juspnis
X35

(1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40 (1D%S6)40

ar Z4 1d 11 HX AL S WS aa AS ax

(ponunuod) 93jqelL



Pan et al. Health and Quality of Life Outcomes

Table 6 (continued)

JL

FZ

PL

T

XH

TY

JS

SM

DB

Sy

XD

OR(95%Cl) OR(95%Cl) OR(95%Cl) OR(95%Cl) OR(95%Cl) OR(95%Cl) OR(95%Cl) OR(95%Cl) OR(95%Cl) OR(95%Cl)

OR(95%Cl)

Sex

Changes in self-

perceived health

status compared
to the previous

year

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

Ref.

No change

1.11(0.98,1.24)

1.11(0.98,1.24)
257(2.24,2.95)*

1.31(1.16,1.48)** 1.48(1.31,1.68)** 1.32(1.16,1.50)** 1.03(0.91,1.16)
2.87(2.50,3.29)** 3.20(2.79,3.68)**

0.95(0.85,1.07)

0.93(0.82,1.04) 1.01(0.90,1.13) 0.98(0.88,1.10)

2.05(1.62,2.60)**
2.57(2.053.23)**

Improved

3.03(2.64,3.48)** 3.49(3.01,4.04)** 3.09(2.69,3.55)**

2.10(1.84,2.39)** 277(2433.15)* 2.88(2.51,3.30)**

1.75(1.52,2.00**

1.95(1.70,2.23)**
147(1.28,1.69)**

Worsened

2.17(1.89,2.50)** 1.98(1.73,2.28)**

2.02(1.74,2.34)

(1.91,2.57)**

21

2.

2.29(1.98,2.65)**

1.87(1.63,2.15)** 200(1.74,231)

1.80(1.58,2.05)**

1.50(1.13,2.01)*

Uncertain

Presence of

chronic diseases

No

Ref.

Ref.

Ref.

Ref.

Ref.

Ref.

Ref.

Ref.

Ref.

Ref.

Ref.

1.79(1.61,1.99)**

840.30
00701

1.62(1.46,1.80)**

665.32

2.21(1.97,2.48)**

971.14

2.68(241,2.99)**

1256.98
0.1206

231(2.07,257)*

881.51

2.33(2.10,259**

961.33

1.98(1.79,2.20)**

951.

1.70(1.54,1.88)**

866.24
0.0541

1.70(1.54,1.89)*

768.19
00541

1.70(1.53,1.88)**

600.02

4.23(342,5.24)**

1327.09
0.2534

Yes

(2024) 22:34

32

-2log L

0.0537

0.0808

0.0828

00832

0.0730

0.0497

Pseudo R2

Note: **indicates P<0.001, *indicates P<0.05
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frequently reported 3—4 level (often or severity) problem
in our study. Sleep quality and appetite are two health
behaviors that were strongly associated with HRQoL
[25]. A previous study indicated that sufficient sleep
(7—8 h/day) was significantly associated with increased
HRQoL [48]. The SM and SY of coefficients of the CQ-
11D utility value set were —0.051~—0.149, which had a
greater impact on the CQ-11D index score. Some previ-
ous studies did not find that smoking and drinking had a
significant influence on HRQoL [25, 49]. However, smok-
ing and drinking have consistently been recognized as
risk factors for numerous chronic diseases, and have also
shown their influence on HRQoL in other countries [50,
51].

The findings in this study confirmed that smoking and
drinking behaviors influence on HRQoL of the Chinese
population. Occasionally/often smoking (OR 1.55~2.83)
and occasionally/often drinking (OR 1.14 ~2.83) increase
the odds of reporting problems in almost all of the dimen-
sions. Besides, compared to non-smokers, quit-smoking
respondents had lower odds of reporting problems across
all dimensions than those who still smoked, although it
was not a significant improvement in CQ-11D index
scores. Similar findings were found among respondents
who quit drinking and those who still drink alcohol. This
finding implies that supporting smokers and drinkers in
quitting these behaviors will improve their HRQoL. Par-
ticipation in physical activities was positively correlated
with the health utility value, and that was better when
participating in physical exercise regularly. Although
occasional physical activity and non-physical activity
have similar odds of reporting problems in all dimensions
compared with regular physical activity, the former ‘s
health utility value is better than the latter. Participating
in physical activity, whether regularly or occasionally, is
beneficial for CQ-11D index scores, with regular physi-
cal activity demonstrating a more pronounced improve-
ment in both physical and mental well-being. Therefore,
it is advocated that people reduce or quit smoking and
drinking, and take more physical activity. This can reduce
the risk of reporting problems in aspects of such as sleep,
appetite, stool, palpitation, and fatigue, thereby improv-
ing their HRQoL.

This study is subject to several limitations that need
to be acknowledged and addressed in future research.
Firstly, in the sampling process, the sampling of sex and
ethnicity was consistent with the proportions of the sev-
enth population census. However, the sample propor-
tions of some populations (15~24 years, East China, high
education level, and rural household registration) are
slightly higher than the seventh population census, which
may have a certain impact on the study (Table 1). Given
that the health utility value tends to be higher among
individuals with a younger age and a higher education
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level, and the impact of health utility value between rural
and non-rural household registrations and East China
and other Geographical divisions are relatively smaller,
sampling bias may lead to inflated health utility values for
the overall sample. Secondly, cross-sectional data could
not reflect the impact of time factors on HRQoL in dif-
ferent populations in China. In terms of understanding
the causal relationship between variables and control-
ling for unobserved heterogeneity, longitudinal data is
needed [23, 52]. Thirdly, the data used in this study did
not match the assumptions of homoscedasticity and nor-
mality of the estimation errors. However, some studies
of the EQ-5D have utilized OLS [44, 53, 54], while others
have compared different modeling techniques and rec-
ommended the use of OLS [44, 55, 56]. Consequently, we
chose to perform OLS regression analysis for this study
as well.

Conclusions

This study reports the first Chinese population norms for
the CQ-11D derived using a representative sample of the
Chinese general population. Self-reported health status
measured by the CQ-11D varies among different socio-
economic groups. In addition to participation in physical
activity and the presence of chronic diseases, smoking,
and drinking also significantly influence HRQoL.
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