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ABSTRACT

Introduction We comprehensively evaluate whether the
Chinese Government’s goal of ensuring Universal Health
Coverage for essential health services has been achieved.
Methods We used data from the 2008, 2013 and 2018
National Health Services Survey to report on the coverage
of a range of Sustainable Development Goals (SDG)
indicator 3.8.1. We created per capita household income
deciles for urban and rural samples separately. We report
time trends in coverage and the slope index (Sll) and
relative index (RII).

Results Despite much lower levels of income and
education, rural populations made as much progress as
their urban counterparts for most interventions. Coverage
of maternal and child health interventions increased
substantially in urban and rural areas, with decreasing
rich-poor inequalities except for antenatal care. In rural
China, one-fifth women could not access 5 or more
antenatal visits. Coverage of 8 or more visits were 34%
and 68%, respectively in decile D1 (the poorest) and decile
D10 (the richest) (Sl 35% (95% CI 22% to 48%)). More
than 90% households had access to clean water, but basic
sanitation was poor for rural households and the urban
poorest, presenting bottom inequality. Effective coverage
for non-communicable diseases was low. Medication for
hypertension and diabetes were relatively high (>70%).
But adequate management, counting in preventive
interventions, were much lower and decreased overtime,
although inequalities were small in size. Screening of
cervical and breast cancer was low in both urban and
rural areas, seeing no progress overtime. Cervical cancer
screening was only 29% (urban) and 24% (rural) in 2018,
presenting persisted top inequalities (Sll 25% urban, 14%
rural).

Conclusion China has made commendable progress

in protecting the poorest for basic care. However, the
‘leaving no one behind’ agenda needs a strategy targeting
the entire population rather than only the poorest. Blunt
investing in primary healthcare facilities seems neither
effective nor efficient.

INTRODUCTION

Ensuring universal health coverage (UHC)
is fundamental to achieving the Sustainable
Development Goals (SDG). UHC implies
that everyone has access to essential health

,' Yaoguang Zhang,? Xuhuai Hu,® Carine Ronsmans*

WHAT IS ALREADY KNOWN ON THIS TOPIC

= In China, two system-level efforts, scaled up in
2009, have been made towards achieving universal
health coverage (UHC).

= Half of the government health spending was made
to expanding social health insurance for curative
care in hospitals; while the other quarter of funds
were allocated to primary healthcare (PHC) facilities
for capacity building, and to finance the National
Essential Public Health Programme, providing free
preventive services.

= Prior studies tracking China’s progress to UHC fo-
cused on hospital-based care and financial risk
protection.

= Research is lacking to assess China’s recent prog-
ress to UHC within the Sustainable Development
Goals (SDG) 3.8.1 framework, particularly for pre-
ventive services and among the most vulnerable.

WHAT THIS STUDY ADDS

= We incorporate recent developments in the mea-
surement of health coverage among the most vul-
nerable populations to report on China’s national
trends on the coverage and equity of specific health
services.

= Coverage of maternal and child health interventions
increased in both urban and rural China, but rich-
poor inequalities in antenatal care persisted in the
rural areas.

= Coverage of preventive services are much lower for
non-communicable diseases, including manage-
ment of hypertension, diabetes and screening for
cervical and breast cancer.

= Despite much lower levels of income and educa-
tion in rural areas, rural populations made as much
progress as their urban counterparts for most inter-
ventions, except for coverage of antenatal care and
sanitation.

services without experiencing financial hard-
ship resulting from healthcare payment.'
Two indicators have been adopted by the UN
Statistical Commission' * to monitor progress
to UHC: coverage of essential health services
(SDG indicator 3.8.1) and the proportion of
households with expenditures on health that
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HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= We found little evidence of bottom inequality in both urban and
rural areas, suggesting that the “leaving no one behind’” agenda
needs a strategy targeting the entire population rather than only
the poorest.

= We highlighted that uptake of preventive services—which were
free at the point of use in PHC facilities—were poor in China, ques-
tioning success of the government decade’s effort in extending es-
sential health services by investing in PHC facilities.

= We draw lessons whether PHC services must be delivered via PHC
facilities, to better achieve SDG 3.8.1.

represent a large share of total household consumption
or income (SDG indicator 3.8.2). SDG indicator 3.8.1.
requires the identification of tracer interventions among
the general and the most disadvantaged populations that
represent a range of essential services including repro-
ductive, maternal, newborn and child health, infectious
diseases, non-communicable diseases and service capacity
and access. SDG indicator 3.8.2. captures the ability of
populations to access quality healthcare without finan-
cial hardship. Global analyses suggest that while major
progress has been made in the coverage of SDG inter-
ventions, many countries are still a long way from UHC,
where compelling evidence shows that coverage gap in
the poorest population is a primary cause for concern.””
The motto of ‘leaving no one behind’ has thus been
called for progress to equity, suggesting more attention
to the vulnerable population that may be especially lack
of coverage.”

In China, substantial efforts have been made towards
achieving UHC. Alongside continuing investments in
primary education and poverty alleviation in rural areas,
two system-level efforts, scaled up in 2009, have been
particularly important.®” First, the Government invested
half of the budget in expanding social health insurance
for curative care in hospitals as a means to mitigate
barriers to hospital admissions and catastrophic health
spending.® Second, the other quarter of funds were allo-
cated” to strengthen infrastructure and human resource
capacity of primary healthcare facilities, and to finance
the National Essential Public Health Programme in urban
community health centres and rural township hospitals.
This programme offers 12 essential public health services
to all urban and rural citizens, with funding from ear
marked central budgets, which increased from US$2.2 to
$US8.7 per capita between 2009 and 2018. Free services
include health propaganda and education, maternal
and child healthcare (five basic antenatal visits, manage-
ment of birth in health facilities, child immunisation and
growth monitoring) and screening and management of
hypertension and diabetes (periodical condition moni-
toring and consultations). Additional efforts were made
to provide screening for breast and cervical cancer to
rural women. "’

Two comprehensive analyses were made to track China’s
progress to UHC,® 7 focusing on insurance coverage,
access to hospital-based outpatient and inpatient care
and financial risk protection. Using the National Health
Services Survey (NHSS), Meng et al’ reported that insur-
ance coverage reached 96% in 2011, hospital admis-
sions more than doubled in 2003-2011, when rich-poor
inequalities vanished. Yip et al updated the analysis, with
survey data from China’s Family Panel Studies, reported
that hospital admission rates increased to 13.5% in 2016,
without aggravating households’ financial hardship.°
However, these trends are difficult to interpret for moni-
toring essential health services coverage, since increases
in overall utilisation may not represent health needs. As
recent national data, focusing on multimorbidity and
cardiovascular diseases, respectively, have otherwise
revealed persistent inequalities in healthcare use that
favour the urban population and wealthier groups.' '* In
addition, trends in the coverage of specific health inter-
ventions are less well documented, particularly in recent
years and among the mostvulnerable. We found no report
that comprehensively assesses China’s recent progress to
UHC within the SDG 3.8.1 framework. Data are partic-
ularly lacking for the preventive interventions delivered
within the National Essential Public Health Programme.

In this paper, we use data from three nationally repre-
sentative surveys from the NHSS, with new data from
2018, to evaluate whether the Chinese Government’s
stated goal of ensuring UHC for essential health services
has been achieved. We incorporate recent developments
in the measurement of the coverage of essential health
services among the most vulnerable populations. We
report on the coverage of specific health services across a
range of tracer indicators, as suggested by Hogan et al.* We
measure income deciles rather than the usual quintiles.
As suggested by Barros et al,’ this approach commonly
help to identify the poorest poor that lag behind, that
is, bottom inequality, and the richest rich that are way
ahead, that is, top inequality. To better examine patterns
of inequality, we separate income groups within urban
and rural areas. Showing the poor performance for
indicators within the National Essential Public Health
Programme, we draw lessons, for both China and other
countries with similar context, that blunt investment to
primary healthcare may not fit the UHC agenda.

METHODS

Data and indicators

We used data from the 2008, 2013 and 2018 NHSS, which
sampled households in all 31 provinces of mainland
China stratified by urban/rural and geographic regions.
Detailed survey methods have been described by Meng
et al” We measured indicators representing the coverage
of essential health services, adapting a global set of indi-
cators' 2% to the context of China (table 1). We did not
measure family planning with modern methods or immu-
nisation coverage in infants—two indicators deemed
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Table 1 Universal health coverage tracer indicators to monitor progress on health service coverage
Tracer indicator Type Survey year Definition

Maternal health

Pregnancy Five or more Preventive 2008, 2013, 2018  Per cent of women with a recent live birth in the last
antenatal visits service 5years who had five or more antenatal visits (last live

birth).

Eight or more Preventive 2008, 2013, 2018  Per cent of women with a recent live birth in the last
antenatal visits service 5years who had five or more antenatal visits (last live

Birth in a health
facility

Infectious diseases

Water and Households with
sanitation access to clean
water
Households
with access to
sanitation
Child Care seeking for
infections acute respiratory

iliness in children

Care seeking
for diarrhoea in
children

Non-communicable diseases

Hypertension Hypertension on
medication

Adequate
management of
hypertension

Curative service 2008, 2013, 2018

Preventive 2008, 2013, 2018
service
Preventive 2008, 2013, 2018
service

Curative service 2008, 2013, 2018

Curative service 2008, 2013, 2018

Curative service 2013, 2018

Integrated 2013, 2018
service,
preventive and

curative

birth).

Per cent of women with a recent live birth in the last
5years who gave birth in a health facility (county and
higher level hospitals, community health centres,
township health centres or private hospitals).

In the 2008 and 2013 surveys, clean water referred
to water from a tap, a bottle, a hand pressed or
protected well, a protected spring or collection of
rain water. In the 2018 survey, clean water referred to
water from a tap, a protected well, a protected spring
or collection of rain water.

In the 2008 and 2013 surveys, access to sanitation
referred to use of the following: flush/pour flush to
piped sewer systems, septic tanks, pit latrine with
slabs (including ventilation improved pit latrine) or
composting toilets. In the 2018 survey, access to
sanitation referred to use of the following: flush/pour
flush to piped sewer systems, and pit latrine with
slabs.

Per cent of children <5 years with acute respiratory
illness in the last 2 weeks who sought formal
healthcare. Acute respiratory illness included
common cold, pharyngitis, laryngitis, tonsillitis,
trachealis, influenza, pneumonia and asthma. Formal
healthcare was defined as (1) care from a doctor

or (2) taking medication according to a doctor’s
prescription.

Per cent of children <5 years with diarrhoea in the
last 2weeks who sought formal healthcare. Diarrhoea
was defined as acute or chronic gastroenteritis.
Formal healthcare was defined as (1) care from

a doctor or (2) taking medication according to a
doctor’s prescription.

Per cent of adults aged 35 years and above with
hypertension (diagnosed by a doctor) who were
taking medication recommended by a doctor.

Per cent of adults aged 35 years and above with
hypertension (diagnosed by a doctor) who received
four key interventions as recommended in the
national guideline: (1) at least one health check-up
in the last year, (2) at least one health promotion
session by a health professional in the last 3months,
(3) taking medication recommended by a doctor and
(4) blood pressure monitoring every 3 months.

Continued
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Table 1 Continued
Tracer indicator Type Survey year Definition
Diabetes Diabetes on Curative service 2013, 2018 Per cent of adults aged 35 years and above with
medication diabetes (diagnosed by a doctor) who were taking
medication recommended by a doctor.
Adequate Integrated 2013, 2018 Per cent of adults aged 35 years and above with
management of service, diabetes (diagnosed by a doctor) who received three
diabetes preventive and key interventions as recommended in the national
curative guideline: (1) at least one health check-up in the last
year, (2) taking medication recommended by a doctor
and (3) fasting glucose blood test every 3months or
recently?
Cervical Cervical cancer Preventive 2013, 2018 Per cent of women aged 35-64 years receiving
cancer screening service cervical cancer screening in the last year. The 2013
survey asked about a cervical smear test during the
last 12 months while the 2018 survey included a
cervical smear test, ThinPrep liquid-based cytology
test and human papilloma test.
Breast Breast cancer Preventive 2013, 2018 Per cent of women aged 35-64 years receiving
cancer screening service cervical cancer screening in the last year.

important for UHC—because recent national surveys
did not report these data. For maternal health, we meas-
ured the per cent of births in a health facility and the
per cent of births with five or more and eight or more
antenatal visits in accordance with China’s national and
WHO’s recent guidelines.'”™" For infectious diseases, we
measured household access to basic sanitation and clean
drinking water using international standards.'"* We also
assessed care seeking for children with acute respiratory
tract infections (ARI) and diarrhoea in the last 2weeks."
For non-communicable diseases, we measured access to
treatment and adequate management for hypertension
and diabetes, as well as screening for cervical cancer and
breast cancer, using China’s national guidelines.10 For
example, adequate management of hypertension refers
to receiving of the four key preventive and curative inter-
ventions, including health check-up, health education
and regular blood pressure monitoring, and taking anti-
hypertensive medicines. A detailed description of each
indicator is shown in table 1.

Statistical analysis

We created per capita household income deciles for
urban and rural samples separately, within each survey.
We linked household data to individual data to assess
service coverage across each income decile. The survey
reported very low prevalence of diarrhoea (489 out of
48 347 children), so we used quintiles rather than deciles
of household income to assess service coverage for the
treatment of diarrhoea in children.

To contextualise the changing inequalities in service
coverage over time, we first examine changes over time
in household income (adjusting per capita income to
the monetary value of the year 2018 using consumer
price indices) and women’s education in each of the
three NHSS survey rounds. We then report all coverage

indicators by income decile within urban and rural areas,
assessing the magnitude of income inequalities and scru-
tinising the coverage patterns across deciles for evidence
of bottom or top inequality, following the recommenda-
tions made by Barros and Victora.'"® Absolute inequali-
ties were measured by absolute differences between the
10th (D10) and the first decile (D1), and the composite
index of the slope index of inequality (SII). Relative
inequalities were measured by the ratio between D10
and DI, and the composite index of the relative index
of inequality (RII). The SII and RII, are estimated by
performing a logistic regression for each coverage indi-
cator, respectively, on a variable ranking each subject by
their income level as a continuous variable, and fitting
the difference or ratio between the fitted values of 1 and
0 for the rank variable."” We used logistic regression to
follow routine by Barros and Victora.'® By including data
from all income groups rather than just D1 and D10,
the composite inequality indices SII and RII are consid-
ered to be better able to measure the inequality patterns
across the whole population.'® We additionally assessed
trends over time using a Poisson regression with robust
SEs, and used the Wald test to test linear trends for each
indicator over time, using the overall sample and within
D1, D5 and D10, respectively. We used Poisson regression
because many outcomes are common.'® We weighed the
data against the probability that an individual would be
included in the sample to obtain nationally representa-
tive estimations.'?

Patient and public involvement

The public were involved in the pilotsurveys that designed
and adjusted the questionnaires. Aggregated statistics
were released to the public in the form of government
report, but all individual information were hidden.
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RESULTS

The sample size was large for each indicator and there
were few missing data (online supplemental appendix
table 1). There were substantial changes in household
income over time in the NHSS (figure 1A). The median
per capita income increased from ¥12 455 to ¥20 000
between 2008 and 2018 in urban areas, and from ¥4982
to ¥10 000 in rural areas, with almost no change between
2013 and 2018. Similarly, important changes were seen
for education of women (figure 1B). Mother’s educa-
tion was much higher in urban than in rural areas, with
53.5% and 22.0%, respectively having secondary or
higher education in 2018. Per capita household income
varied greatly across urban/rural areas (in 2018 median
¥20 000 urban, ¥10 000 rural), and the values for D1, D5
and D10 differ greatly in both urban and rural areas, for
each survey, respectively. For example, the poorest D1
were those with an income of <¥5833 in the urban areas
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in 2018, compared with <¥2500 in rural areas (online
supplemental appendix table 2).

Trends in the coverage of maternal health indica-
tors are shown in figure 2 and table 2. Facility births
increased dramatically in all income groups, achieving
near universal coverage in both urban and rural China
by 2018. Antenatal care coverage started at lower levels,
but saw similar increases across all income deciles, in
both urban and rural China. In urban China, there was
some evidence of bottom inequality for coverage of
antenatal care, but this reduced substantially over time.
For example, in 2008, 22% of decile D1 (the poorest)
and 76% of decile D10 (the richest) urban women had
received eight or more antenatal visits (SII 61% (95%
CI 43% to 78%)). By 2018, coverage increased to 64%
and 89% among decile D1 and D10, respectively (SII
25% (95% CI 17% to 33%)). In rural China, shrinking
inequalities were also seen in the coverage of five or more
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Figure 2 Service coverage for maternal health indicators in urban and rural areas, by year of survey and income decile.

Feng XL, et al. BMJ Global Health 2022;7:6010552. doi:10.1136/bmjgh-2022-010552


https://dx.doi.org/10.1136/bmjgh-2022-010552
https://dx.doi.org/10.1136/bmjgh-2022-010552
https://dx.doi.org/10.1136/bmjgh-2022-010552
https://dx.doi.org/10.1136/bmjgh-2022-010552

BMJ Global Health

I

Table 2 Service coverage for maternal health indicators in urban and rural areas, by year of survey and income decile
(income adjusted for consumer price indices, to values of the year 2018)

% of mothers

Absolute inequality

Relative inequality

Slope index of Relative index of

Tracer D10-D1 inequality D10/D1 inequality
indicator Year Overall D1 D5 D10 (95% CI) (95% CI) (95% Cl) (95% Cl)
Urban
Five or more 2008 76% 48%  89%  89%  41% (14%1069%) 47% (22%t071%) 1.86 (1.09t03.18) 1.85 (1.181t02.89)
Si’:ite:ata' 2013 80% 63%  81%  92%  29% (21%1037%) 29% (21%t037%) 1.46 (1.30t01.63) 1.46 (1.30to 1.64)
2018 94% 89%  94%  99%  10% (6% to15%) 11% (7% to15%) 1.2 (1.06t01.17) 1.12 (1.07t01.17)
P for 0.0001 0.0000 0.0138 0.0686
linear
trends
Eight or more 2008 53% 22%  63%  76%  54% (34%1073%) 61% (43%t078%) 3.39 (1.70t06.77) 3.42 (1.84106.35)
ar:if:ata' 2013 51% 31%  55%  75%  43% (33%1053%) 40% (30%t049%) 2.38 (1.90t02.97) 225 (1.791t02.83)
2018 76% 64%  78%  89%  25% (16%1033%) 25% (17%1033%) 1.38 (1.22t01.57) 1.40 (1.23t01.58)
P for 0.0000 0.0000 0.0000 0.0016
linear
trends
Bithina 2008 95% 90%  96%  89%  -1% (-15%to12%) 5%  (-10% to20%) 0.99 (0.85t01.15) 1.06 (0.90 to 1.24)
health facility 44 95% 92%  95%  94% 2%  (-4%1t08%) 3% (-1%to7%) 1.02 (0.96t01.09) 1.03 (0.99to 1.08)
2018 99% 99%  99%  100% 1%  (-1%t02%) 1% (-1%t02%) 1.01 (0.99t01.02) 1.01 (0.99t0 1.02)
P for 0.0000 0.0000 0.0000 0.0050
linear
trends
Rural
Five or more 2008 43% 32%  40%  65%  33% (17%1048%) 29% (14%t044%) 2.03 (1.49t02.76) 2.00 (1.401t0 2.87)
P ) 0 0 o ) o to ) 0) o to 0 d .27 to 2. d .28to 1.
a’;‘fs"ata' 2013 62% 46%  65%  75%  29% (16%t042%) 27% (16%t037%) 1.63 (1.27t02.09) 1.55 (1.281t0 1.88)
2018 82% 71%  83%  86%  15% (2% 1028%) 24% (9% t039%) 1.21 (1.02t01.45) 1.34 (1.09to 1.65)
P for 0.0000 0.0000 0.0000 0.0000
linear
trends
ight or more o ) ) o o 6 to o o o to ) b .53 to 14. d .75to 12.
Eigh 2008 13% 6% 11%  37%  31% (13%1t050%) 20% (6% t035%) 6.13 (2.53t014.84) 4.64 (1.75t0 12.31
xtites”ata' 2013 20% 11%  20%  40%  28% (14%1t042%) 22% (12%t032%) 3.46 (2.06t05.79) 3.07 (1.95 to 4.82)
2018 47% 34%  49%  68%  35% (20%1049%) 35% (22%t048%) 2.02 (1.48102.76) 2.18 (1.54 10 3.09)
P for 0.0000 0.0000 0.0000 0.0002
linear
trends
Bithina 2008 91% 80%  92%  96%  16% (7% t024%) 16% (7% t025%) 1.0 (1.08t01.33) 1.19 (1.07 o 1.33)
health facilit
Y 2013 97% 90%  98%  98% 9%  (4%1t013%) 6% (3% t010%) 1.0 (1.05t01.15) 1.07 (1.03to01.10)
2018 99% 97%  98%  100% 3%  (1%to5%) 2% (0%to5%)  1.03 (1.01t01.05 1.02 (1.00to 1.05)
P for 0.0000 0.0000 0.0000 0.0000
linear
trends

antenatal visits. However, there were rising top inequal-
ities in coverage of eight or more antenatal visits over
time. For example, the coverage of eight or more visits
was 6% and 37% in D1 and D10, respectively in 2008 (SII
20% (95% CI 6% to 35%)), and increased to 34% and
68% in D1 and D10, respectively in 2018 (SII 35% (95%
CI 22% to 48%)).

Access to clean water was high for all income groups,
and nearly universal for urban households by 2018
(figure 3 and table 3). However, access to sanitation
decreased over time for the urban poorest, with persistent
bottom inequality as a result (SII in 2018 24% (95% CI
18% to 30%)). Access to sanitation was lower for rural
households, with rising absolute inequalities over time

(SII 26% (95% CI 15% to 38%) in 2008, 33% (95% CI
25% to 41%) in 2018). Coverage for treatment of ARI
and diarrhoea was high and stable over time, without
clear evidence of income-related inequalities. Inequality
patterns for diarrhoea treatment were inconsistent due
to the low numbers (only 160 cases out of 18267 children
in 2018).

More than 80% of urban adults and around 70% of
rural adults with hypertension or diabetes reported to
be on medication, with no change between 2013 and
2018 (figure 4 and table 4). Income-related inequalities
in medication for hypertension or diabetes persisted in
both urban and rural China. For example, in 2018 the
SII for hypertension on medication was 16% (95% CI

6
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Figure 3 Service coverage for infectious disease indicators in urban and rural areas, by year of survey and income decile.
*Among the 11 402, 18 678 and 18267 children under 5 years of age, the National Health Services Survey investigated 234
(2.1%), 95 (0.5%) and 160 (8.8 %) diarrhoea cases, in the 2008, 2013 and 2018 survey, respectively. Quintiles (Q1, Q3, Q5)
were used in analysing equity in diarrhoea treatment because of the small sample size.

11% to 22%) and 13% (95% CI 3% to 22%) in urban
and rural areas, respectively. When applying the full
guideline criteria for adequate management of hyperten-
sion or diabetes that count in preventive interventions,
coverage was much lower than for simple medication
and decreased over time, although income inequalities
were small in size and shrinking overtime. For example,
coverage for the adequate management of hypertension
decreased from 34% to 28% in urban areas, and from
34% to 31% in rural areas, respectively, with the SII in
2018 decreasing to 8% (95% CI 1% to 16%) in urban
areas and 1% (95% CI -8% to 9%) in rural areas, respec-
tively. Coverage for the screening of cervical cancer and
breast cancer was low in both urban and rural areas,
without much improvement during 2013-2018. Notably,
coverage of cervical cancer screening was only 29% and
24% in 2018, in urban and rural China, respectively.
For screening interventions for the two cancers, a clear
pattern of top inequality persisted, particularly in urban
areas (SII for cervical cancer screening in 2018 25%
(95% CI 18% to 32%) in urban areas, in respect to 14%
(95% CI19% to 19%) in rural areas).

DISCUSSION

Using data from three nationally representative surveys
between 2008 and 2018, we provided a comprehensive
assessmentof whether Chinaachieved its goal of providing
all citizens with equal access to essential health services.
We found that the coverage of maternal and child health
interventions had increased substantially in both urban
and rural areas. However, coverage of health interven-
tions for non-communicable diseases was generally low,
with little progress over time. Adequate management of

hypertension and diabetes was poor and top inequalities
persisted in the screening of both cervical and breast
cancer. Access to clean water was good, but access to basic
sanitation decreased among the urban poor and rich-
poor inequalities in sanitation increased in rural areas.
Despite much lower levels of income and education in
rural areas, rural populations made as much progress as
their urban counterparts for most interventions, except
for coverage of antenatal care and sanitation.

The achievements in maternal and child healthcare are
consistent with findings from other studies, and a testa-
ment to China’s longstanding commitment to maternal
and child health.*® *' Maternal and child mortality are
low in most parts of the country.**** There is little doubt
that the multisectoral approach that promoted facility-
based birth, particularly efforts in improving women’s
education and awareness, investment in comprehensive
emergency obstetric care and promotion of universal
health insurance have been critical to this success.”’ *!
The remaining challenge now is in equity and adequate
use of antenatal care in rural areas. While the inequitable
coverage may still be mainly influenced by economic
factors, recent data from remote rural China suggest
that varied investment through regional government
may explain the difference.** In addition, rural women
may not trust the free antenatal services offered by the
township hospitals, with evidence emerging that the
rural poor are particularly vulnerable to poor quality
care.”’ Despite the direct subsidy to primary care facil-
ities, there is however remarkably little information on
the use of or quality of care in township hospitals. Use
of ultrasound scans is common, but other valuable inter-
ventions may be lacking.*** There is a need to integrate
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Table 3 Service coverage for infectious diseases indicators in urban and rural areas, by year of survey and income decile
(income adjusted for consumer price indices, to values of the year 2018)

% of households/children Absolute inequality Relative inequality
Relative index
D10-D1 Slope index of D10/D1 of inequality
Tracer indicator Year Overall D1 D5 D10 (95%Cl) inequality (95% CI) (95%Cl) (95%Cl)
Urban
Households with 2008 97% 87% 99% 100% 12% 0% to25%) 15% (1% to30%) 1.14 (0.99t01.32) 1.13 (0.98to
access to clean 1.29)
water 2013 97% 93% 98% 99% 6% B% to9%) 6% (2% to 9%) 1.06 (1.08t01.10) 1.06 (1.02to
1.10)
2018 97% 94% 97% 98% 4% (1% to6%) 4% (2% to 7%) 1.04 (1.01t01.06) 1.04 (1.02to
1.07)
P for 0.8316 0.3145 0.5466 0.0840
linear
trends
Households 2008 92% 76% 96% 98% 23% (11% to 34%) 23% (9% t038%) 1.30 (1.11t01.52) 1.25 (1.07 to
with access to 1.46)
sanitation
2013 92% 74% 93% 98% 24% (16% to 32%) 23%  (14% to31%) 1.32 (1.18t01.48) 1.27 (1.14to
1.40)
2018 90% 70% 92% 97% 27% (22% to 32%) 24%  (18% to 30%) 1.38 (1.29t01.48) 1.30 (1.21to
1.39)
P for 0.1263 0.0002 0.0005 0.2584
linear
trends
Care seeking for 2008 82% 89% 94% 60% -30% (-61% to2%) -23% (-41% to 0.67 (0.40to1.11) 0.76 (0.63to
acute respiratory -5%) 0.93)
finess in children 4 81% 84%  78%  78% -6%  (-22%to -8% (-20% to4%) 0.93 (0.76t01.15) 0.90 (0.78to
11%) 1.05)
2018 81% 82% 7% 86% 4% (-8% to 16%) 5% (-14% to4%) 1.05 (0.91t01.22) 0.94 (0.84to
1.05)
P for 0.4182 0.1142 0.4721 0.8531
linear
trends
Care seeking 2008 68% 79% 56% 82% 3% . -28% (-87% to 0.74 (0.36t01.54) 0.63 (0.16to
for diarrhoea in 31%) 2.39)
children 2013 83% 100%  100%  12%  -88% . -66% (~96% to 078 (0.44t01.39) 041 (0.11to
-35%) 1.53)
2018 85% 84% 96% 80% -4%  (-43% to 6% (-43% to 0.79 (0.46t01.36) 0.93 (0.61to
35%) 30%) 1.42)
P for 0.2120 09179 0.4792 0.2950
linear
trends
Rural
Households with 2008 89% 88% 87% 93% 5% (1% t09%) 7% B8%to12%) 1.06 (1.01to1.11) 1.09 (1.03to
access to clean 1.15)
water 2013 92% 90% 92% 93% 4% (-1% to 8%) 4% (0% to 8%) 1.04 (0.99to1.09) 1.05 (1.00to
1.10)
2018 91% 88% 91% 94% 6% (2% to 10%) 6% (2% to10%) 1.07 (1.02to1.11) 1.07 (1.02to
1.11)
P for 0.0000 0.0000 0.0000 0.0002
linear
trends
Households 2008 44% 33% 40% 59% 26% (14% to 37%) 26% (15% to38%) 1.77 (1.34t02.33) 1.85 (1.38to
with access to 2.50)
sanitation
2013 65% 47% 67% 80% 34% (27% to 40%) 33%  (26% to 40%) 1.72 (1.51t01.96) 1.67 (1.46to
1.90)
2018 64% 50% 63% 81% 31% (23% t0 39%) 33% (25% to41%) 1.62 (1.42t01.86) 1.70 (1.47to
1.95)
P for 0.0000 0.0000 0.0000 0.0000
linear
trends
Continued
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Table 3 Continued

% of households/children

Absolute inequality

Relative inequality

Relative index

D10-D1 Slope index of D10/D1 of inequality
Tracer indicator Year Overall D1 D5 D10 (95% Cl) inequality (95% ClI) (95% Cl) (95% Cl)
Care seeking for 2008 86% 85% 89% 95% 10% (1% to 20%) 8% 0% to 16%) 1.12 (1.00to1.25) 1.10 (1.00to
acute respiratory 1.21)
Hiness in children ;5 87% 76%  88%  91%  15% (-1%1t031%) 2%  (-6%to11%) 120 (0.98t01.46) 1.03 (0.93to
1.13)
2018 87% 90% 88% 76% -13% (-25% to -8% (-14% to 0.85 (0.73t00.99) 0.91 (0.85to
—1%) —2%) 0.98)
P for 0.9530 0.0671 0.9727 0.1254
linear
trends
Care seeking 2008 75% 70% 85% 52%  -18% (-58% to 2% (-27% to 0.74 (0.36t01.54) 1.03 (0.69to
for diarrhoea in 21%) 32%) 1.54)
children
2013 91% 100%  100%  78% -22% (-67% to -38% (-62% to 0.78 (0.44t01.39) 0.68 (0.49to
23%) -14%) 0.93)
2018 90% 92% 89% 72%  -20% (-60% to -23% (-47%to1%) 0.79 (0.46t01.36) 0.78 (0.60 to
21%) 1.01)
P for 0.4101 0.8556 0.5939 0.5813
linear
trends

Among the 11 402, 18 678 and 18267 children under 5 years of age, the National Health Services Survey investigated 234 (2.1%), 95 (0.5%) and 160 (8.8 %) diarrhoea cases, in the
2008, 2013 and 2018 survey, respectively. Quintiles (Q1, Q3, Q5) were used in analysing equity in diarrhoea treatment because of the small sample size.

more cost-effective interventions, for example, screening
of infectious diseases and congenital anomalies, into
routine antenatal programmes.* *°

Prevalence of hypertension and diabetes are on the
rise in China.”” *® In the NHSS, the reported prevalence
of hypertension and diabetes in adults aged 35 years or
older increased from 12% to 23% and from 5% to 7%,
respectively between 2008 and 2018 (data not shown),
getting closer to epidemiological studies based on
anthropometric measures and laboratory tests.”” % Of the
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patients with hypertension in 2018, 78% of urban resi-
dents and 65% of rural residents were on medication,
which is higher than previously reported.?” Similarly,
our estimates of the coverage of treatment for diabetes
was much higher than previous estimates.” However, we
found that adequate condition management, counting
the continuum of three types of preventive interventions,
was very low for both hypertension and diabetes, irre-
spective of where people live and how much they earn.
Within the National Essential Public Health Programme,
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Table 4 Service coverage for non-communicable diseases indicators in urban and rural areas, by year of survey and income
decile (income adjusted for consumer price indices, to values of the year 2018)

% of adults

Absolute inequality

Relative inequality

Slope index
Tracer D10-D1 of inequality D10/D1 Relative index of
indicator Year Overall D1 D5 D10 (95% CI) (95% CI) (95% Cl) inequality (95% Cl)
Urban
Hypertension 2008
onmedication 544 81%  71%  80%  86%  15% (10%1020%) 16% (11%to 1.21 (1.14t01.29) 122 (1.15t01.29)
20%)
2018 80%  70%  78%  85%  16% (10%t021%) 16% (11%to 123 (1.14t01.32) 1.23 (1.14t01.32)
22%)
Pforlinear 0.5429 05005 0.2848 0.7187
trends
Adequate 2008
hmapr;"’:;?:gﬁ)”;m 2013 34%  26%  32%  44%  19% (12%1025%) 17% (10%to 1.73 (1.43t02.09) 1.63 (1.33t02.00)
d 24%)
2018 28%  28%  25%  31% 4% (4% to11%) 8%  (1%to  1.13 (0.88t01.45) 1.36 (1.03to1.79)
16%)
Pforlinear 0.0032 05080 0.0012  0.0052
trends
Diabetes on 2008
medication
2013 85%  83%  81%  86% 2% (-4%to9%) 7%  (3%to  1.03 (0.96to1.11) 1.09 (1.03to1.16)
12%)
2018 83%  77%  84%  85% 8% (1%to14%) 8%  (2%to 110 (1.01t01.20) 1.10 (1.03t01.18)
14%)
Pforlinear 0.1754 0.0874 0.1851  0.7480
trends
Adequate 2008
ggngeime”mf 2013 48%  42%  41%  60%  19% (12%t025%) 22% (17%to 1.44 (1.26t01.65 1.60 (1.40to 1.82)
28%)
2018 48%  43%  49%  56%  13% (5% t022%) 15% (9% to  1.32 (1.10to1.57) 1.38  (1.21to 1.57)
21%)
Pforlinear 0.7907 0.8584 0.0515  0.2940
trends
Cervical cancer 2008
screening 2013 26%  18%  24%  46%  28% (24%1033%) 27% (22%to 256 (210t03.12) 2.87 (2.33t03.54)
32%)
2018 20%  20%  27%  48%  27% (20% t034%) 25% (18%to 2.32 (1.77t03.04) 244 (1.88103.17)
32%)
Pforlinear 0.0492 04173 0.0528  0.4205
trends
Breast cancer 2008
screening 2013 30%  20%  27%  52%  32% (27%1038%) 31% (25%to 2.60 (2.07t03.27) 2.83  (2.30 to 3.49)
36%)
2018 32%  22%  30%  53%  31% (24%1038%) 29% (22%to 2.40 (1.85t03.11) 250 (1.97 to3.17)
36%)
Pforlinear 0.1362 05149 0.1077 0.4676
trends
Rural
Hypertension 2008
on medication
2013 65%  63%  63%  72% 9% (2% t016%) 9%  (1%to  1.15 (1.03t0o1.28) 1.45  (1.01to1.31)
17%)
2018 66%  63%  63%  76% 13% (5%t021%) 13% (3%to  1.20 (1.07t01.35) 1.21  (1.05to 1.40)
229%)
Pforlinear 0.6360 0.8408 0.7911  0.0475
trends

Continued
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Table 4 Continued

% of adults

Absolute inequality

Relative inequality

Slope index
Tracer D10-D1 of inequality D10/D1 Relative index of
indicator Year Overall D1 D5 D10 (95% Cl) (95% Cl) (95% ClI) inequality (95% Cl)
Adequate 2008
hmyilar?:g;”:” 2013 34%  33%  35%  38% 5% (2%to11%) 3%  (-4%to 1.14 (0.94t01.37) 110 (0.89t0 1.37)
10%)
2018 31% 33% 28% 33% 0% (-10% to 10%) 1% (-8% to 1.00 (0.74t01.34) 1.02 (0.76 to 1.36)
9%)
P for linear 0.0604 0.8800 0.0045 0.0028
trends
Diabetes on 2008
medication
2013 76% 71% 69% 80% 9% (2% to 16%) 1% (4% to 113 (1.08to1.25) 1.16 (1.05t0 1.28)
18%)
2018 75% 71% 74% 81% 11% (4% to 18%) 1% (4% to 1.15 (1.05to 1.26) 1.16 (1.05 to 1.27)
18%)
P for linear 0.5396 0.9304 0.2486 0.7438
trends
Adequate 2008
g}:gg?eimemm 2013 44%  39%  38%  46% 7% (2% 1to16%) 9%  (1%to  1.18 (0.95t01.46) 1.23  (1.02to 1.49)
17%)
2018 45% 44% 40% 49% 5% (-8% to 13%) 6% (-1% to 111 (094t01.32) 1.14 (0.97 to 1.35)
13%)
P for linear 0.7432 0.3313 0.6901 0.4314
trends
Cervical cancer 2008
screening
2013 21% 16%  20% 30% 14% (7% 1t020%) 13% (6% to 1.85 (1.39t02.45) 1.85 (1.34to 2.55)
19%)
2018 24% 18% 24% 34% 16% (10% to21%) 14% 9% to 1.85 (1.48t02.32) 1.77 (1.43t0 2.19)
19%)
P for linear 0.0723 0.3995 0.0637 0.0996
trends
Breast cancer 2008
screening
2013 22% 17% 19% 33% 16% (10% to22%) 14% (8% to 1.96 (1.48t02.58) 1.94 (1.43 t0 2.63)
20%)
2018 23% 16%  22% 35%  19% (14%1024%) 18% (18%to 221 (1.80t02.72) 219 (1.74102.76)
23%)
P for linear 0.3522 0.7295 0.0766 0.3674
trends

community health centres and township hospitals are
tasked to proactively free preventive services of screening,
condition monitoring and follow-up, including health
education and consultation, to patient with hyperten-
sion or diabetes in their catchment area. However, these
primary healthcare facilities have being challenged by
the lack of qualified workforce and service capacity, with
patients trust and perceived quality of care being much
lower than general hospitals’ outpatient services.” In
addition, costs of medical consultations and medicines
are covered by health insurances, offering patients free
choices to seek care from any health facility for the
prescription of medicine. Evidence are emerging that
the National Essential Public Health Programme may
help identify more patients with hypertension and/or
diabetes, but who may eventually seek treatment from
county or higher level hospitals—paying from their own
pocket or through health insurance, without accessing

the free follow-up care in community centres or township
hospitals.”

The low coverage of cervical cancer screening between
2013 and 2018 are substantially lagging behind WHO’s
objective of 70% towards 2030.”" Coverage level are
very close to that from other sources of national surveys
conducted in 2010 and 2014, suggesting that no progress
had been made to extend coverage in the past 10 years.
In addition, we found that rich-poor inequalities were
substantial, with pronounced top inequalities in urban
areas. Financing for the care of cervical cancer and breast
cancer is fragmented in China, with costs of screening
not covered by health insurance schemes. In rural China,
the National Essential Public Health Programme offers
free screening for both cancers, but funds are limited
and volumes of patients are kept low. While in the urban
areas, women have to pay themselves in order to take
up screening services, unless reimbursement is offered
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by the employer. As we showed, screening coverage was
lower than 50% even among the urban richest, where
medical technology is generally available and affordable,
suggesting that willingness to pay may be one other factor
that undermines utilisation.

One prominent issue is the persistent poor sanitation
in rural areas and the worsening bottom inequalities in
urban areas. In China, ensuring access to clean water is
the responsibility of Government, while the management
of basic sanitation is the responsibility of individual fami-
lies. Our findings on poor sanitation among rural poor
are consistent with evidence from other studies showing
that most Western provinces, who are poorer, still have
challenges.”” The worsening access to sanitation for the
urban poor is worrying, and may be related, at least in
part, to rapid urbanisation. Between 2008 and 2018, the
share of China’s urban population increased from 47% to
60%,** challenging the provision of basic services for the
urban poor. Low access to basic sanitation for the rural
poor may reflect inadequate social awareness among the
ageing rural population, and the question arises whether
responsibility for basic sanitation should be fully taken
over by government.

Importantly, our finding stresses the challenges for
China’s primary healthcare strategy towards UHC. Since
2009, the Chinese government has been investing substan-
tially to provide preventive services free at the point of
use in PHC facilities. Unfortunately however, we found
that uptake of these free services were very limited. Equity
implications are profound as well, as rich-poor inequali-
ties in antenatal care persisted in the rural areas. Despite
the National Essential Public Health Programme, the
government has been examining mechanisms to establish
a primary health care-based integrated delivery system
since 2015. However, emerging evidence suggested little
success.”® In China, provision of preventive services have
long been fragmented from treatment services. Hospitals
could provide compelling outpatient services as well.
With health insurance policies encouraging hospitals to
compete clients, PHC facilities seem not be attractive,
even among the rural poor. China’s case is not unique.
Recent data from 56 low-income and middle-income
countries (LMICs) also showed that a large proportion
of the population bypassed PHC facilities when seeking
primary healthcare.” Experiences from high-income
countries illustrated that PHC facilities could not meet
population needs without systemic mechanisms that put
forward people-centred financial incentives®® and incor-
porate multidisciplinary expertise comprehensively inte-
grating preventive, clinical, social and mental services.”
Given the context and limited management capacity, it is
very unrealistic in rural China, and other similar LMICs
settings as well, to expect PHC facilities in achieving such
integrations in a short-run. With emerging experiences in
rural China that integrate primary care services to county
and prefectural level providers,” it merits to consider the
question whether primary healthcare services must be
delivered via PHC facilities.

The strength of our analysis is that we report on a
comprehensive list of indicators across the SDG agenda
that contextualised China’s recent efforts to achieve
UHC. We did not measure indicators such as hospital bed
density or physician density because they do not relate
to specific services and optimal levels are not known. We
draw lessons from recent methodological developments
to monitor rich-poor inequalities, paying particular atten-
tion to the most vulnerable, by separating income deciles
within urban and rural China to visually show the trends
and spotlight the poorest rural population who might be
left behind. Our analysis has important limitations as well.
First, we did not include catastrophic health spending,
because recent trends has been reported elsewhere.’
More importantly, the NHSS changed its questions in
asking families expenditures, and prior studies®™ *° have
shown that the measurement of catastrophic health
spending is very sensitive to how family expenditures are
asked. Further analyses are warranted to yield robust esti-
mates by pooling various survey data. Second, measuring
effective coverage remains a challenge. For example, the
2018 NHSS survey did not include questions on vaccine
coverage because such data are obtained through a
surveillance system. Overall immunisation coverage has
increased dramatically in China, reaching 93.1% for full
immunisation by 2013,"" but coverage remains lower
among migrants and those with low levels of education.*
In addition, the NHSS reported that almost all children
reported having a vaccination card (data not shown),
which are provided by the government to facilitate and
document the free vaccinations. Third, presenting data
by income deciles within urban and rural areas posed
sample size challenges. Even when we used income quin-
tiles, the indicators relying on subgroups of children
with diarrhoea had small sample sizes, with inconsistent
patterns as a result. Caution is required in the interpreta-
tion of inequalities in these groups.

CONCLUSIONS

In this paper, we comprehensively appraised China’s
progress in ensuring UHC within the SDG 3.8.1. There
was little evidence of bottom inequality in both urban and
rural areas, commending China’s success in protecting the
poorest for basic care. However, most indicators provided
no evidence indicating success of the government
decade’s effort to revitalise primary healthcare. Coverage
was particularly low for preventive services and that for
non-communicable diseases. Additional gaps remain in
sanitation, a wider social determinants of health. The low
use of free services in general suggest the ‘leaving no one
behind’ agenda needs a smarter strategy targeting the
entire population rather than only the poorest. Contex-
tualising in China’s health reform, we draw lessons that
universal health insurance does not necessarily translate
to universal health coverage. Without systematic efforts
that consolidate the fragmentation in health finance and
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service delivery, blunt investing in primary healthcare
facilities seems neither effective nor efficient.
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