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ABSTRACT

Objective China launched its health reform in 2009.

This study aimed to assess changes in preventive care
utilisation (PCU) and its relationship with the healthcare
reform.

Design A cross-sectional study using demographic
characteristics, socioeconomic status, environmental
factors, and lifestyle and health status data of adults from
five waves (2004—2015) of the China Health and Nutrition
Survey (CHNS) was conducted. Multilevel mixed-effects
logistic regression models were used.

Setting Data were derived from urban and rural
communities of nine provinces in China.

Participants Data were obtained from five waves of the
CHNS, with 9960 participants in 2004, 9888 in 2006,
10286 in 2009, 9709 in 2011, and 10628 in 2015.
QOutcome The primary outcome was PCU.

Results PCU in 2004-2015 among adults was 3.29%,
3.13%, 3.77%, 4.95% and 2.73%, respectively. Whether
before or after the health reform, having a history of
disease and female gender were positive influencing
factors of PCU. Before 2009, PCU was significantly
associated with gender, income, medical insurance status
and region. Age, medical insurance status, history of
drinking and education level significantly affected PCU in
2009-2011. Having medical insurance was no longer a
positive influencing factor of PCU, while high income had a
negative effect on PCU, in 2011-2015.

Conclusions PCU from 2004 to 2015 was low and the
health reform in China may lack sustainable effect on
PCU. Further studies on how to ensure sustainability of
PCU are necessary, and further reforms on preventive care
services should be aimed at different ages, rural areas and
participants without history of disease.

INTRODUCTION

Following rapid economic growth and
social development, China has become the
second largest economy worldwide." While
the disparity in healthcare utilisation has
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» This is the first study aimed to assess changes in
preventive care utilisation and its relationship with
the healthcare reform.

» Multilevel mixed-effects logistic regression models
were used.

» A cross-sectional study using data of adults from
five waves (2004-2015) of the China Health and
Nutrition Survey was conducted.

» The use of self-reported data can potentially intro-
duce recall bias, or dishonest responses or acqui-
escence bias.

widened, China’s healthcare system faces
new challenges, such as increased health-
care demands and expenditure, inefficient
use of healthcare resources, and unsatisfying
implementation of disease management
guidelines.” Facing these challenges, China
has unveiled a huge and complex health
reform plan in 2009 to be implemented
in three sequential phases according to the
macro guidelines: first phase in 2009-2011,
second phase in 2012-2015 and third phase
in 2016-2020. A series of policies have been
developed and implemented to improve
various systems in China. The overall goal of
the reform is to establish and improve the
basic healthcare system for both urban and
rural residents and to provide residents with
secure, efficient, convenient and affordable
healthcare services. This is a comprehensive
reform anchored in four interdependent
areas: healthcare insurance, public health
service, medical security or public health
insurance, and secure pharmaceutical
supplies. The services related to preventive
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health services are mainly concentrated on public
health services and insurance. Although the general
public thought that the 2009 health reform has gener-
ally shown progress,*” researchers have argued that the
recent health reform in China is biased towards disease
treatments and overlooked preventive care.® Public
investment has been gradually limited to the treatment
domain. In Gansu and Tianjin expenditure on preven-
tive care accounts for only 1% or 2% of the total health
expenditure.7

With population ageing and the prevalence of chronic
diseases increasing, strong evidence has been docu-
mented that effective preventive health services and inter-
ventions for early detection remain as effective strategies
in reducing mortality and disability,” as well as chronic
disease burden. Preventive care helps find and stop health
issues before people can acquire symptoms. Preventive
care service encompasses a wide range of healthcare
measures that can be undertaken to identify and prevent
the occurrence of disease early, and is particularly more
cost-effective than medical treatment."’ Preventive care
services include general physical examination and selec-
tive programmes designed for detecting particular diseases
in certain target populations, such as prenatal examina-
tion, postnatal examination, gynaecological examination,
blood pressure screening, cancer screening, and vision
or hearing examination. In China, selective programmes
are often prepackaged (eg, maternal care, childcare and
geriatric care) and promoted by public health agen-
cies."" Some selective programmes may be fully funded
by government budgets, while others may be treated as
an integral part of disease management regimens and
covered by medical insurance schemes. General phys-
ical examination is usually consumer-driven and is not
specific to a particular disease, and varies significantly in
scope and content, and usually paid out of pocket or by
the employer.

Underutilisation of preventive care services may result
in failure to identify treatable healthcare problems and
prevent potentially life-threatening diseases. In the past
10 years, research results have shown that preventive
care utilisation (PCU) among Chinese adults does not
exceed 7%,12_14 which is far from the results of foreign
research.'”™"® Previous research has indicated that educa-
tion level, income, ethnic group and age are associated
with PCU among adults.'®™" Literature in China showed
that age, gender and health problems play important
roles in service utilisation. Urban-rural disparity and
medical insurance were also indicated to influence
PCU. 142223 However, few studies emphasised PCU and its
relationship with healthcare reform. Our understanding
about how people seek further PCU is limited before
and after the healthcare reform in China, despite the
general consensus on the need to shift focus from disease
treatment to wellness and prevention. This study aimed
to assess changes in PCU and its relationship with the
healthcare reform.

METHODS

Data source and participants

This study uses data from five waves of the China Health
and Nutrition Survey (CHNS), an ongoing national
household-based study. The CHNS has adopted a multi-
stage random cluster sampling method in nine Chinese
provinces (Guangxi, Guizhou, Heilongjiang, Henan,
Hubei, Hunan, Jiangsu, Liaoning and Shandong), with
different geographies, level of economic development
and health indicators established by the University of
North Carolina Chapel Hill and the Chinese Center for
Disease Control and Prevention.* The CHNS started in
1989, with subsequent examinations every 2—4 years, for
a total of 10 waves between 1989 and 2015. CHNS partic-
ipants exhibit a wide range of socioeconomic factors
(income, employment, education and modernisation)
and other related health, nutritional and demographic
factors. Written informed consent is obtained from indi-
vidual participants.** This study focuses on the changes
in adults undergoing PCU and the influencing factors
before and after the 2009 healthcare reform. Two-wave
data before and after 2009 were selected (2004-2015)
for analysis. The years from 2004 to 2009 were defined as
before the medical reform and from 2011 to 2015 as after
the medical reform. In addition, the years from 2009 to
2015 were divided into the first phase (2009-2011) and
the second phase (2011-2015) on the basis of the 2009
health reform plan.’ Individuals younger than 18 years
old who were not from the previous nine provinces were
excluded. We also excluded samples with missing key vari-
ables. The sample sizes for analysis were 9960 in 2004,
9888 in 2006, 10286 in 2009, 9709 in 2011, and 10628 in
2015.

Patient and public involvement
No patients were involved.

Outcome variables description

PCU was assessed by questions during a nurse interview,
and PCU in the last 4weeks and its location were analysed.
The following questions were used in the survey: ‘During
the past fourweeks, did you receive any preventive care
service?’, ‘What type of preventive care services did you
receive?’” and ‘Where did you receive the prevention care
service? (1) primary health care institution; (2) secondary
hospital; (3) tertiary hospital; (4) other medical institu-
tion’. A positive answer to the first question was defined as
PCU user. Preventive care services include general phys-
ical examinations, disease screening (eg, blood pressure
screening, blood test and cancer screening) and other
examinations designed for certain target populations (eg,
prenatal examination, postnatal examination, gynaeco-
logical examination, and vision or hearing examination).

Independent variables description

The following were the variables used in this study:

» Demographic characteristics (ie, gender, age, marital
status and education). Age was categorised into three
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age groups (18-44, 45-59, and 60 and above). Marital
status was categorised as married and non-married
status (including divorced, widowed, separated and
never married). Educational attainment was classi-
fied into three levels, namely low (literate/primary
school), medium (junior middle school) and high
(high middle school or higher). Nationality was set as
‘Han’ and minority.

» Socioeconomic status (ie, per capita annual family
income and medical insurance status). The per capita
annual family income was recoded into tertiaries as
low, medium and high. Medical insurance status was
defined by asking ‘Do you have any medical insur-
ance? Yes/No’.

» Environmental factors (ie, urbanisation level of resi-
dence area and region). Urbanisation level of resi-
dence area was recoded into tertiaries as low, medium
and high, and region was categorised as urban and
rural.

» Lifestyle and health status (ie, history of smoking and
drinking and history of disease). The health status vari-
able includes history of disease, which is dichotomised
and defined by doctors. All participants were asked
whether they experienced any one of the common
diseases: high blood pressure, diabetes, myocardial
infarction, transient ischaemic attack, stroke, cancer,
asthma or chronic obstructive pulmonary disease.

Statistical analysis

All data management and statistical analyses were
performed with Stata V.15.0. Analysis was conducted by
comparing preventive healthcare utilisation and other
explanatory variables from different survey year samples,
using pooled cross-sectional CHNS data for 2004-2015.
The y” test was used to compare the differences between
groups for categorical variables and analysis of variance
for continuous variables. The overall age-standardised
prevalence of PCU and specific use of examinations were
measured by estimate means. We chose variables (ie,
gender, age, education level, income level, having medical
insurance, environmental factors, lifestyle and health
status variables) that were often discussed after the health
reform in the multilevel mixed-effects logistic regression
analysis to explore the factors that affected the use of
preventive healthcare among adults. We chose partici-
pants as the random intercept in the mixed-effect logistic
regressions, and the regression models fully adjusted for
the same set of control variables. According to the criteria
for assessing model fit, the log-likelihood statistics of the
fitted model indicate that the model fits well. A p value of
0.05 was considered significant.

RESULTS

Table 1 shows the demographic and socioeconomic char-
acteristics of all the participants across five waves of the
survey. In 2004-2015, the number of participants aged 60
years or over has increased from 22.1% to 33.4%. In the

five surveys, approximately 48% were female participants.
The number of participants with a history of disease has
increased from 14.1% to 20.7%, and most respondents
were married. Level of education, urbanisation and per
capita annual income of families have likewise increased.
Nearly 58% of participants worked and nearly 65% lived
in rural areas. Medical insurance coverage rate grew from
26.8% in 2004 to almost 97.1% in 2015. The number of
people who ever drank or smoked has decreased across
the five-wave surveys.

PCU in 2004-2015 among adults was 3.29%, 3.13%,
3.77%, 4.95% and 2.73%, respectively. PCU in 2006-2009
showed a certain increase, and the increase during the
first stage of the health reform (2009-2011) was more
obvious. However, PCU decreased during the second
phase of the health reform (2011-2015), as shown in
figure 1A, and utilisation of a specific type of preventive
care was different. Utilisation of general physical exam-
ination in 2004-2015 among adults was 1.33%, 1.48%,
1.66%, 2.85% and 1.1%, respectively (figure 1B), and was
higher than the rate of disease screening and other exam-
inations in 2004-2015. The rate of disease screening has
not changed much before and after the health reform,
which was close to 1%.

Figure 2 shows the changes in PCU by different
subgroups over the 11 years. Figure 2A shows that PCU
among older participants was higher than the other two
younger age groups, and was also higher in women than
in men (figure 2B). Gender disparities were also found
with regard to choices of location for PCU (figure 3A).
More participants accessed preventive care at primary
health institutions after the health reform. After the
health reform, the choice gap between men and women
narrowed. Residents from urban and rural areas also have
different choices of location with regard to PCU. Partic-
ipants who came from rural areas were more likely to
choose primary health institutions compared with urban
participants. During the first phase of the health reform,
urban—rural disparities with regard to choice of location
became even larger than it was before 2009, and during
the second phase it was almost the same as it was before
2009 (figure 3B).

The OR among various factors for PCU during the
different years of the survey among adults is shown in
figure 4A—C. Whether before or after the health reform,
history of disease was a positive influencing factor of
PCU. Having a medical insurance was also a positive
influencing factor of PCU in all surveys except in 2015
(OR=0.73, p<0.05). Female gender was positively associ-
ated with PCU in 2004, 2006, 2011 and 2015 (p<0.05),
but not in 2009. Conversely, residing in rural region was
a negative influencing factor of PCU in 2004, 2006, 2019
and 2015, but notin 2011 (OR=0.96, p>0.05). Participants
with high income were more likely to use preventive care
services in 2004, 2009 and 2011, and were less likely to
use preventive care services in 2015. Older participants
(age 260) were 1.52 times more likely than their younger
(age 18-44) counterparts to choose preventive care
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Wave 2004 Wave 2006 Wave 2009 Wave 2011 Wave 2015
Variables n=9960 n=9888 n=10286 n=9709 n=10628

18-44 4429 (44.5) 4196 (42.4) 3977 (38.7) 3312 (34.1) 3634 (34.2)

>60 2202 (22.1) 2420 (24.5) 2754 (26.8) 2929 (30.2) 3455 (32.5)

Male 4787 (48.1) 4709 (47.6) 4935 (48.0) 4567 (47.0) 5133 (48.3)

Marital status

Non-married status 8051 (82.1) 8145 (83.2) 8360 (83.0) 8003 (83.0) 8790 (83.1)

Han 8705 (87.4) 8670 (87.7) 9003 (87.9) 8534 (88.3) 9235 (87.7)

Education

Medium 3208 (32.6) 3055 (31.3) 3468 (34.5) 3379 (35.1) 3814 (36.3)

Urbanisation

Medium 2536 (25.5) 2956 (29.9) 3696 (35.9) 3136 (32.3) 3627 (34.3)

Urban/rural

Rural 6499 (65.3) 6479 (65.5) 6778 (65.9) 6320 (65.1) 7227 (68.0)

Low 2977 (30.1) 2826 (29.1) 2877 (28.5) 2798 (29.3) 3106 (29.8)

High 3618 (36.6) 3738 (38.4) 3925 (38.9) 3424 (35.8) 3744 (36.0)

No 7174 (73.2) 4957 (50.6) 938 (9.3) 514 (5.3) 280 (2.9)

Working status

Yes 5840 (59.5) 5707 (58.3) 5893 (58.5) 5679 (58.9) 5027 (47.8)

No 6634 (67.4) 6704 (68.5) 6921 (68.7) 6690 (69.3) 7054 (72.9)

History of drinking

Yes 3233 (32.9) 3123 (31.9) 3350 (33.2) 3153 (32.7) 2733 (28.3)

No 8556 (85.9) 8446 (85.4) 8355 (81.2) 7640 (78.7) 8608 (81.0)
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Data are presented as n (%) for categorical measure.
CHNS, China Health and Nutrition Survey.
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Figure 1 (A) Utilisation of overall preventive care and (B)

specific types of preventive care utilisation in China Health
and Nutrition Survey in 2004-2015.

(OR=1.52, p<0.05) in 2011 (figure 4D). Also, participants
with medium and high education level were 1.40 and 1.57
times more likely than their counterparts with low educa-
tion level to choose preventive care (OR=1.40, p<0.05;
OR=1.57, p<0.05) when the confounding variables were
held constant. Participants with a history of drinking were
more likely to use preventive health services than those
with no drinking history (OR=1.29, p<0.05) at the first
phase of the health reform. At the second phase of the
health reform (figure 4E), smokers (OR=1.49, p<0.05)
were more likely to use preventive care than non-smokers.

DISCUSSION

This study finds that the number of people at high level
of urbanisation and the ageing population continued
to increase across the years of the five surveys. This case
may be related to recent ageing and gradual increase in
urbanisation in China. By the end of 2017, urbanisation
rate has reached 49.7%, and the proportion of the elderly
population over 65 has reached 8.9%.% In addition, the
proportion of participants with medical insurance has
also increased from 50% (2006) to 97% (2011). China’s
New Cooperative Medical Scheme was established in
2003 in response to the deterioration in access to health
services in rural areas. Furthermore, the focus of the first
phase (2009-2011) of the health reform was to provide
economic coverage and expand social medical insurance
coverage. From this perspective, the effects of the first
stage of the health reform and the new rural cooperative
medical system were remarkable.' * This scenario may
also explain why no significant difference was observed in
the PCU of the population with medical insurance at the
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Figure 2 Utilisation of preventive care by (A) age and (B)
gender in China Health and Nutrition Survey in 2004-2015.
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Figure 3 Choice of primary health institution by (A) gender
and (B) region in China Health and Nutrition Survey in 2004-
2015.

second phase of the health reform, with over 95% of the
population (1.3 billion) having been covered by the Basic
Social Medical Insurance in China in 2012.%’

This study shows that PCU among participants was low
in 2004-2015. Although PCU has increased from 2009
to 2011, the gap between China and other countries
remains wide.'”™? % % The lag effect of the policy may
be one of the reasons for the highest value in 2011. The
different focus of the health reform during the first phase
(2009-2011) and the second phase (2011-2015) may be
one reason for the turnaround. The first phase empha-
sised expanding social health insurance coverage for all,
strengthening infrastructure, and restoring basic medical
and health service, so it may have paid more attention to
the rate of residents’ health behaviours and only showed
short-term effects. Also, we found that more participants
used preventive care at primary health institutions after
the health reform. These findings may prove that the
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Figure 4 Multilevel mixed-effects logistic regression
analysis of PCU in CHNS 2004-2015. P<0.05. Male gender,
low education level, low urbanisation, married, low per capita
income, no medical insurance, no smoking, no drinking and
no disease history were treated as reference categories,
respectively. Non-marital status (including divorced,
widowed, separated and never married). OR among various
factors of PCU in (A) 2004, (B) 2006, (C) 2009, (D) 2011 and
(E) 2015. CHNS, China Health and Nutrition Survey; PCU,
preventive care utilisation.
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implementation of the first phase of the policy was effec-
tive. However, the second phase prioritised the transfor-
mation of resources into effective services, and PCU has
dropped off a cliff at the second phase of the reform,
which may indicate that health reform in China may
lack sustainable PCU. Further studies on how to ensure
sustainability are necessary.

Our study showed that women had higher PCU than
men whether before or after the health reform, similar
to previous studies.”** It is possible that women are more
concerned with health-related messages.”’ Gender stereo-
typing, where men are believed to be stronger, tougher
and more robust than women, as well as men’s beliefs
and own perceptions of themselves as being invulnerable,
may lead to men using preventive care service less.”> With
regard to age, PCU among older participants was higher
than other younger-aged participants between 2004 and
2015, which is consistent with the fact that older people
were at a greater risk of disease and death than young
people. We were not surprised to find the results of
multilevel mixed-effects logistic regression analysis statis-
tically significant only in 2011 and 2015 by controlling
the confounding variables. As one goal of the healthcare
reform in 2009 in China, ‘equalization of basic public
health services’ was set by the Chinese government and
the ‘National Basic Public Health Service Program’ was
also launched.® In 2015, the State Council has issued
guidelines for building a tiered healthcare delivery system
to overhaul the existing hospital-centric approach and
emphasised the importance of improving the capacity of
primary medical and health services.”* Basic public health
services are defined by the Chinese government under 10
categories and are delivered free of charge through public
health agencies (including local Centers for Disease
Control and Prevention and primary care facilities). Most
of these services are selective, targeting a specific group
of population, such as women (eg, postnatal home visits
and breast cancer screenings), children (eg, physical
development monitoring and vaccinations), elderly (eg,
physical examinations) and people with chronic condi-
tions (eg, management of hypertension, type II diabetes
and severe mental illness).” This may be one reason why
women were more likely to use preventive care services.
Besides, other participants who were not covered by the
basic public health service packages would have to pay for
such services, which may lead to lower PCU.

Whether before or after the health reform, history of
disease is a driving factor of PCU, which is most consis-
tent with the results of previous studies.'? *' ***® This may
also be related to the services provided by the basic public
health services mentioned earlier and to the people with
illness using preventive care during doctor visitations.*”
This finding also suggests that participants who did not
have history of disease often neglect PCU. A concerning
issue was that more than 50% of patients with hyperten-
sion have never received blood examinations.”” Emphasis
on treatment than prevention in China is another
concern. Many people do not consider prevention care

seriously until they acquire symptoms or were diagnosed
with a certain disease. In fact, all residents need preven-
tive care services regardless of their health status. Health
promotion programmes and preventive care services
should be strengthened, and more attention should be
paid on how to promote use of PCU among participants
who never have history of disease.

Although closing the urban—rural gap in health services
has been one of the core policy goals of the recent health
reform,” urban-rural disparities in PCU were found
before and after the health reform, except in 2011.
Urban—rural disparities with regard to choice of location
for preventive care services were also found. The absence
of urban-rural disparity in preventive care in 2011 may be
a reflection of the effect of the ¥850billion that had been
spent in expanding health insurance coverage, improving
primary care, establishing essential medicines system
and promoting public health services between 2009 and
2011,% and it may be a reflection of the overall low level
of preventive care usage in both rural and urban China.
In fact, people in rural areas usually experience shortage
of healthcare providers, have low socioeconomic status
and lack social support.*” *' Different welfare systems
also existed between urban and rural areas, including
social benefits systems including health insurance.*
Urban-rural disparities in socioeconomic development
and burden of disease still existed, reflecting a positive
discrimination (favourable policies towards the poor)
where providing preventive care to rural populations is
preferable.

Previous studies observed that household income and
education level were two primary factors that caused
disparities in PCU after the 2009 health reform."” '* We
found participants with high income were more likely to
use preventive care services before and after the health
reform, except in 2015. Empirical evidence shows that
many poor people would disregard the much-needed
medical care as well as preventive care services if they
have to sacrifice their basic living budget (such as food
and housing consumes) for these services.” Healthcare is
largely exposed to market forces, and financial burden may
still be a barrier to PCU among the poor in China. Partic-
ipants with high income were less likely to use preventive
care services in 2015. This may be due to the fact that,
among the participants in 2015, the proportion of people
with high income was lower than in 2009, but may also be
that the population of people with high income was mainly
concentrated in the 45-59 age range in 2015. The year
2015 was the second stage of the health reform, the goal
of which was to continue to improve public health services
and expand employee insurance, and requires annual
medical examinations for working employees. However,
the 45-59 population in China is in the retirement stage
and thus may not receive medical examinations paid by
employee insurance. These measures may lead to the
possibility of preventing those lower than the low-income
population from using healthcare services. It also suggests
that further stratification studies may be required.
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However, the association between education level and
PCU before and after the 2009 health reform was only
found in 2011 in our study, which is not exactly the same
as Lee et al’s finding."” This may be due to the fact that we
used age-standardised prevalence of PCU in this study.
All citizens should have equal access to basic preven-
tive care, regardless of their education level and socio-
economic status. Based on our findings, the Chinese
central government should implement health education
campaigns for people of all education levels, not only
those with lower education. Further reforms should be
launched with a focus on preventive care services for all
Chinese residents.

The results of the present study should be interpreted
with caution due to several limitations. First, secondary
data were used to investigate this topic of interest.
Although the study used a ‘before-after’ design, it is only
a descriptive study. There is ambiguity as to whether
the changes are mainly from the reform or due to
other unobserved changes, or that the difference might
come from the sample. It is necessary to conduct more
follow-up studies. Self-reported bias could be a chal-
lenge to this study, although it is a common limitation
for most survey-based research with secondary data anal-
ysis. Second, only data gathered 6years before and after
the implementation of the healthcare reform are used,
and the recall period was relatively short, which may not
actually capture the actual use of preventive services. The
response to the healthcare reform effect may be tempo-
rary. Third, preventive care usage was captured by only a
few simple questions and the survey was only conducted
in nine specific cities. The findings also only account for
the participants included in this study. The holistic situa-
tion in China is to be demonstrated and further studied.
Long-term PCU also remains unknown due to PCU being
evaluated only by asking for those that took place in the
past 4weeks when the study participants completed the
survey. This could also be one major reason that explains
why PCU was so low in the CHNS data set. More research
is needed to explore long-term PCU.

CONCLUSION

In 2004-2015, PCU among adults remained at low level.
The health reform in China may lack sustainable PCU.
Further studies on how to ensure sustainability are neces-
sary. Considering 2009 as a turning point, only region
and history of disease influenced PCU before and after
the health reform. Other factors changed to varying
degrees. The positive news for China is that many PCUs
can be improved by using interventions that are practical
and affordable. Our findings suggest that governments,
especially in developing countries such as China, should
warrant broad-based global strategy to young age groups,
rural regions and participants without history of disease,
and expend greater efforts in PCU through more effec-
tive ways.
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