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ABSTRACT

Objective Published research has not considered acute
diseases and injuries in assessing the impact of varying
disease counts on health-related quality of life (HRQoL).
We used Chinese value sets of EQ-5D-3L to examine the
relationship between the number of diseases individuals
had (including chronic diseases, acute diseases and
injuries) and their HRQoL.

Methods A total of 19 387 individuals aged 18 years and
older were included in the study. Using data from the First
Provincial Health Services Survey of Hunan, China, HRQoL
was assessed with the EQ-5D-3L scale, a standardized
instrument developed by the EuroQoL group. The EQ-5D-
3L utility score was calculated using the Chinese EQ-5D-
3L value set. This survey coded disease using the list of
133 conditions that was defined by the First Provincial
Health Services Survey of Hunan, China, based on the 10th
International Classification of Diseases. 126 conditions
were disease-related and were therefore included in data
analysis.

Results Of 15 245 respondents, urban residents and
male constituted 53.0% and 48.2%, respectively. 19.3%
of respondents had one disease and 5.0% had at least
two diseases. Of the five dimensions of the EQ-5D-3L, the
pain/discomfort dimension had the highest proportion of
moderate or serious problems among the respondents
(14.4%, 95% Cl 10.5% to 18.2%). The average Visual
Analogue Scale (VAS) score and utility score were 78.0
(95% Cl 76.9 to 79.1) and 0.958 (95% Cl 0.946 to 0.970),
respectively. Residents with 1 and >2 diseases had higher
proportions of moderate or serious problems in five
dimensions of the EQ-5D-3L scale during the previous
2weeks than those without disease after controlling

for location (urban/rural), sex, age, education level and
household income, respectively (adjusted ORs: 3.1-3.7
and 4.4-6.6, respectively). The mean of the EQ VAS score
was 8.4 and 13.6 points lower in respondents with 1

and >2 diseases than in respondents without disease;

the corresponding mean score difference was 0.048 and
0.086 in EQ-5D-3L utility score. Disease-specific analyses
were not conducted due to the inadequacy of sample size.
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Strengths and limitations of this study

» Large-scale population-based study examined the
relationship between the number of diseases and
health-related quality of life (HRQoL) by including
acute diseases and injuries as well as chronic
diseases.

» We used the latest population-based survey to report
the HRQoL among 15 245 Chinese respondents
aged 18 years and older.

» The severity of diseases was not considered in this
study due to the absence of relevant data.

» Disease-specific analysis was not performed
because of sample size limitations.

of residents with multiple diseases in China (including
acute diseases, chronic diseases and injuries).

BACKGROUND
Multimorbidity is defined as ‘the presence of
more than one or multiple chronic or long-
term diseases or conditions’.! According to
the Global Burden of Disease Study 2013,
multiple morbidities are also common in
all regions of the world among working-age
adults (20-64 years). Reported rates of multi-
morbidity include 31.7% of individuals with
five or more sequelae in developed coun-
tries, 37.9% in low-income/middle-income
countries outside of sub-Saharan Africa and
61.6% in sub-Saharan Africa.” Despite these
data, patients with multimorbidity have not
received the attention they deserve, espe-
cially for their health-related quality of life
(HRQoL).**

Assessment of HRQoL among residents
with varying disease counts can reflect the

Conclusions The HRQoL of residents aged 18 years :

Dr Guoging Hu; and older declines distinctly as the number of diseases health outcomes of medical care service.”
huguoging009@gmail.com increases. Actions should be taken to improve the HRQoL Unfortunately, most published studies
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merely consider the association between the occurrence
of disease and HRQoL, or the impact of complications
and comorbidities of a certain disease on HRQoL.
Huang et af reported adults with chronic conditions
were more likely to have lower HRQoL in Heilongjiang,
China, and Pan et al’ investigated the HRQoL among
Chinese patients with type 2 diabetes with a variety of
clinical characteristics. Very limited literature examines
the impact of the number of diseases on the HRQoL
of patients. Chin et a’ examined the impact of the
combinations of three kinds of diseases (hypertension,
diabetes and/or cardiovascular diseases) on the HRQoL
in elderly patients in Korea. Tan et al’ and Andersson et
al' reported the impact of a number of chronic diseases
on HRQoL. However, none includes acute diseases and
injuries when assessing HRQolL among residents with
varying disease counts. Considering that previous studies
reported that acute diseases and injuries significantly
affected HRQoL of pelrsons,”_13 the exclusion of acute
diseases and injuries may bias the results in assessing the
association of multimorbidity with HRQoL. To include
acute diseases and injuries as well as chronic diseases in
data analysis will increase the knowledge of association
of the number of diseases and injuries with HRQoL, and
help identify the target populations with lower HRQoL
that need care.

The First Provincial Health Household Interview
Survey of Hunan, China, completed in 2013, collected
health status of residents in the last 2weeks (including
acute diseases, chronic diseases and injuries) and
EQ-5D-3L data, allowing us to examine the association of
the number of diseases in the last 2weeks, including acute
diseases and injuries, with the HRQoL among residents
aged 18 years and older.

The primary objective of this study was to examine
whether the HRQoL varied with the number of diseases
(including acute diseases, chronic diseases and injuries)
among Chinese aged 18 years and older.

METHODS AND MATERIALS

Data source

Data came from the 2013 First Provincial Health Services
Survey of Hunan, China. A total of 8400 households
were sampled using multistage stratified cluster random
sampling. The sample included 4200 rural households
and 4200 urban households. Data were collected through
face-to-face interviews, which were conducted by trained
personnel using the First Provincial Health Services
Survey questionnaire of Hunan, China.'

The Provincial Health and Family Planning Commis-
sion of Hunan Province (formerly called the Health
Bureau of Hunan Province) administered the survey. A
group of experts inspected the implementation of house-
hold surveys in all 14 sample counties (1-2 days per
county), identifying any problems during the data collec-
tion and suggesting solutions.

HRQoL measurement

The EQ-5D-3L scale was used to measure the HRQoL of
residents aged 18 years and older. The scale was devel-
oped by the EuroQol Group and is considered to be one
of the best tools for measuring HRQoL.'"'” The Chinese
version of EQ-5D-3L scale has good reliability and
validity."® The scale includes the EQ-5D-3L questionnaire
and the EQ-5D-3L value set.

The EQ-5D-3L questionnaire contains a health descrip-
tion system and Visual Analogue Scale (VAS). For the
health description system, the EQ-5D-3L adopts three
options—no problems, moderate problems or serious
problems—to reflect subjective health in each of five
dimensions (mobility, self-care, activity, pain/discomfort
and anxiety/depression). Detailed explanations of the
three options are provided in the manual of EQ-5D-3L."> "
Records were eliminated when someone else provided an
answer on behalf of the respondent or when any domain
was missing."”

The EQ-5D-3L values were calculated as an aggregated
utility score of the five dimensions based on the Chinese
time trade-off value set, which is a conversion weight
from health utility measurements designed based on the
HRQoL preferences of populations.%

Diseases and covariates
Disease in the last 2weeks was defined as the occurrence
of any of the following circumstances in the prior 14 days:
(1) hospital visit; (2) receiving a medical treatment for
disease or injury (eg, taking drugs, or receiving massage
or hot compress); and (3) being off work or school, or in
bed for more than 1 day for disease and injury. The classi-
fication of diseases was based on the list of 133 conditions
defined by the First Provincial Health Services Survey of
Hunan, China; this list divided all diseases and injuries
into 133 kinds of diseases, signs, symptoms and abnor-
malities of 21 subgroups, based on the 10th International
Classification of Diseases.'* Only 126 kinds of conditions
were included in the analysis related to the number of
diseases because seven conditions were judged not to be
diseases, such as ‘artificial abortion’. Of the 126 catego-
ries, only major causes of diseases were specified; many
uncommon and relevant diseases (including acute and
chronic diseases) that have relatively low morbidity rates
were combined into a single category. Thus, we cannot
clearly separate acute diseases from chronic diseases in
our analysis. The field investigators collected informa-
tion about disease according to the face-to-face interview
instructions and classified each condition as one of 133
conditions based on the interviewee’s answer or medical
records. All investigators received standardised training
before the survey, including training on the methods
of disease classification and coding disease, face-to-face
interview skills, and other relevant issues. This survey
collected the information about diseases if the inter-
viewee reported any disease during the previous 2weeks.
Based on the relevant literature® ? *' ** and the avail-
ability and reliability of demographic variables in the First
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Provincial Health Services Survey of Hunan, we chose to
include the following covariates in our analysis: location
(urban/rural), sex, age, education level and household
income per capita. We divided the households equally
into five categories based on the household income per
capita in the last year for urban and rural areas separately:
lowest (urban, <¥6667; rural, <¥3334); lower (urban,
¥6667-¥9999; rural, ¥3334-¥4999); average (urban, ¥10
000-¥14 999; rural, ¥5000-¥7499); higher (urban, ¥15
000-¥23 999; rural, ¥7500-¥9999); and highest (urban,
>¥24 000; rural, 2¥10 000).

Ethical approval

All procedures performed in studies involving human
participants were in accordance with the ethical stan-
dards of the institutional and/or national research
committee and with the 1964 Helsinki Declaration and
its later amendments or comparable ethical standards.
The survey was organised by the Provincial Health and
Family Planning Commission of Hunan Province, China.
The data analysis was de-identified and was approved by
the medical ethics committee of Central South University
(XYGW-2016-18).

Statistical analysis

Complete case analysis was used for all analyses. Because
very few residents reported ‘serious problems’ in all of the
five dimensions, we combined the groups with ‘moderate
problems’ and ‘serious problems’ into a single group; this
decision followed previous publications also.” ¥ Univar-
iate and multiple logistic regression based on sampling
weights were performed to examine the impact of the
number of diseases on the occurrence of ‘moderate or
serious problems’ in mobility, self-care, activity, pain/
discomfort and anxiety/depression.

Uttl* defined the ‘ceiling effect’ as occurring when
the tests or scales are developed such that substantial
proportions of individuals obtain either maximum or
near-maximum scores and the true extent of their abil-
ities cannot be determined. In our study, many partici-
pants answered every item with ‘no problem’, creating
a situation where some VAS and utility scores censored
at 100 and 1.0 and suggesting the presence of a ‘ceiling
effect’. As Austin et al** did, we used Tobit regression to
quantify the impact of some demographic characteris-
tics and the number of diseases on the VAS score and
utility score.

We changed the reference group of number of diseases
in multivariate models from ‘no disease’ to ‘1 disease’ to
examine the statistical significance of trends in HRQoL
across residents with 0, 1 and >2 diseases. )’test was
performed to examine the distribution of number of
diseases across age groups.

Statistical analyses were completed using SAS V.9.2 soft-
ware and Stata V.11.0 software at the significance level of
0=0.05.

Table 1 Demographic characteristics of the study sample
Demographic variables N Proportion (%)
Total 15 245 100.0
Location

Urban 8086 53.0

Rural 7159 47.0
Sex

Male 7351 48.2

Female 7894 51.8
Age group

18-44 years 4902 B2N2

45-64 years 7225 47.4

>65years 3118 20.5
Education

<6years 6025 39.5

7-12years 7838 514

>13years 1382 9.1
Household income per capita*

Lowest 3007 19.8

Lower 2139 141

Average 3393 22.3

Higher 2762 18.2

Highest 3897 25.6
Number of diseases

0 11715 75.7

1 2785 19.3

>2 745 5.0

Note: Weighted proportion was calculated based on sampling
weights.

*The incomes of some households were missing. Household
income per capita included five categories: lowest (urban, <¥6667;
rural, <¥3334); lower (urban, ¥6667-¥9999; rural, ¥3334-¥4999);
average (urban, ¥10 000-¥14 999; rural, ¥5000-¥7499); higher
(urban, ¥15 000-¥23 999; rural, ¥7500-¥9999); and highest (urban,
>¥24 000; rural, >¥10 000).

RESULTS

Sample characteristics

In total, 19 387 individuals aged 18 years and older were
included in the survey, and 78.6% of them completed the
questions of EQ-5D-3L scale. The average age of respon-
dents was 52.2 years old (SE: 0.55 years). Urban residents
and male constituted 53.0% and 48.2% of study respon-
dents, respectively. There were 39.5% of study subjects
who reported primary education or lower (<6 years) and
51.4% who reported secondary education (7-12 years)
(table 1).

Ofall respondents aged 18 years and older, 5.0% had two
or more diseases, and 19.3% had one disease (figure 1). A
X?test showed that the proportions of residents having 1
and =2 diseases were highest among the age group of 65
years and older (33.7% and 10.5%, p<0.05).

Deng X, et al. BMJ Open 2017;7:015880. doi:10.1136/bmjopen-2017-015880

“ybuAdoo Aq parosioid 1sanb Aq 1202 ‘6 |udy uo jwod fwq-uadolwg//:dny wolj papeojumoq ‘2 T0Z Joquaidas € uo 0885T0-/T0Z-uadolwg/9eTT 0T Sk paysiignd 1siy :uado NG


http://bmjopen.bmj.com/

Open Access 8

0.9 54 10.5 5.0
20.6 19.3
80% -
) 33.7 m>2 diseases
<
8
g 60% - O1 disease
S I
=l
g 00 disease
.eo
2 40% -
20% -
91.1 74.0 55.8 75.7
0%
18-44 years 45-64 years >65 years All age
groups
Figure 1 Distribution of the number of diseases by age

group in Hunan, China, 2013.

EQ-5D-3L in different demographic characteristics

Residents had the highest proportion of moderate or
serious problems in the pain/discomfort dimension
(14.4%, 95% CI 10.5% to 18.2%) (table 2). The average
score of VAS was 78.0 (95% CI 76.9 to 79.1). Univariate
analysis showed that participants who were older, had
lower levels of education, were from low-income house-
holds and had 1 and >2 diseases had more problems and
lower VAS scores.

Number of diseases

The results showed that the proportion of having prob-
lems in all five dimensions of EQ-5D-3L significantly
increased as the number of diseases increased. Compared
with residents without disease in the last 2weeks, resi-
dents with 1 and =2 diseases had higher proportions of
moderate or serious problems in the five dimensions after
controlling for location (urban/rural), sex, age group,
education level and per capita household income, respec-
tively (adjusted OR: mobility, 3.6 and 5.8; self-care, 3.3
and 4.4; usual activities, 3.7 and 6.6; pain/discomfort, 3.3
and 5.2; and anxiety/depression, 3.1 and 4.9) (table 3).
Residents with =2 diseases had higher proportions of
moderate or serious problems compared with those with
1 disease (adjusted OR: mobility, 1.6; self-care, 1.4; usual
activities, 1.8; pain/discomfort, 1.6; and anxiety/depres-
sion, 1.7) (p<0.05).

Of the 15 245 respondents, 915 had a VAS score of 100
and 12 432 had a utility score of 1, indicating the pres-
ence of ceiling effects. Tobit regression revealed that the
average EQ-VAS score declined by 8.4 and 13.6 points
in residents with 1 and =2 diseases compared with those
without disease after adjusting for location, sex, age,
education level and household income. Further, resi-
dents with 22 diseases had higher average VAS score than
those with 1 disease (b=—5.7, p<0.05). The average utility
scores were 0.048 and 0.086 lower in residents with 1 and

22 diseases compared with those without any disease, and
the average utility scores were 0.048 lower in residents
with =2 diseases than in those with 1 disease (p<0.05)
(table 3).

DISCUSSION

We report some of the first data suggesting that as the
number of diseases (including acute diseases and inju-
ries over the past 2weeks, as well as chronic diseases)
increased, the proportion of residents with moderate or
serious problems for all five dimensions of quality of life
significantly increased, and both the EQ-VAS score and
utility score substantially declined. Our results strongly
suggest that multimorbidity of disease was significantly
associated with worse HRQoL. Given that 37.9% of adults
aged 20-64 years report five or more sequelae in low-in-
come/middle-income countries outside of sub-Saharan
Africa,” our results indicate this population may suffer
from multimorbidity-associated reduced HRQoL. They
deserve attention from government, international organ-
isation and researchers. To respond to this potential
health challenge and the corresponding health service
need, appropriate medical services, such as personalised,
patient-centred treatment programme that can improve
the HRQoL of patients with multiple diseases, should
be developed and disseminated worldwide. Such efforts
would alleviate the severity of multimorbidity and avoid
unwanted adverse implications that result from inappro-
priate or delayed care.

The proportions of residents having moderate or
serious problems in the five dimensions and mean VAS
score assessed in this study match very closely with reports
from a previous study from China,’ but the utility score
based on a Chinese value set is higher than the results
of the study performed by Zhang et af’ that targeted
residents aged 60 years and older (0.958 vs 0.860). The
differences in HRQoL between this study and previous
publications may be due to differences in the study time
and the study population. We found similar HRQoL
differences across age, sex, education and household
income groups, as Mielck et al reported.”® Specifically,
we found that older residents, those with lower levels of
education and those from low-income households also
reported poorer HRQoL.

In addition, we observed different regression coeffi-
cients (b) for the VAS score and the EQ-5D-3L utility score.
The difference may be due to measurement methods.
The EQ VAS score measures the overall self-report
health status of the respondent, whereas the utility score
is converted from a health state based on the reporting
results in the five dimensions of the EQ-5D-3L and the
according value set.””

This study has several limitations. First, because the
severity of diseases was not quantitatively assessed in this
survey, we cannot eliminate its influence on the results.
Empirically, the severity and number of diseases and
injuries may represent two distinct factors that influence
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HRQoL, and further studies are warranted to explore the
impact of disease severity on HRQoL in this population.
Second, we did not conduct disease-specific analysis, nor
did we compare results between acute diseases, chronic
diseases and injuries. We omitted these analyses due to the
inadequacy of sample size and the fact that we could not
easily divide the types of diseases/injuries based on the
data available in the survey. This restricts us from assessing
disease-specific impact on HRQoL and exploring the
precise quantitative relationship between the number of
diseases and HRQoL. In the future, large-sample research
should be conducted to continue to explore the unre-
solved issues and generate evidence for policy makers on
how to take actions to improve the HRQoL of residents
with disease. Third, we did not analyse costs of disease
because data on costs were unavailable. Moreover, about
20% of respondents had missing values for the EQ-5D-3L
survey questions. Further analysis indicates that the
distribution of all demographic variables for sample with
missing HRQoL value is generally consistent with that for
sample with complete HRQoL value except for location
(urban/rural) (not shown here). In light of differences
in three key indicators (proportions of having prob-
lems, VAS score, and utility score) are somewhat similar
between urban and rural respondents, we believe that the
missing value data would not substantially influence the
results.

CONCLUSIONS

In this study, HRQoL markedly declined among resi-
dents aged 18 years and older as the number of diseases
(including acute diseases and injuries and chronic
diseases) over the past 2weeks increased. Attention
should be paid to multimorbidity from acute diseases and
injuries as well as chronic diseases by healthcare providers
and policy-makers. Large-sample studies are needed
to assess the impacts of severity of disease and kinds of
disease on HRQoL in addition to the effect of the number
of diseases on HRQoL, thus generating prioritised policy
actions to improve HRQoL of residents.
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