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Association between health insurance cost-sharing and choice
of hospital tier for cardiovascular diseases in China: a
prospective cohort study
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Summary

Background Hospitals in China are classified into tiers (1, 2 or 3), with the largest (tier 3) having more equipment and
specialist staff. Differential health insurance cost-sharing by hospital tier (lower deductibles and higher
reimbursement rates in lower tiers) was introduced to reduce overcrowding in higher tier hospitals, promote use
of lower tier hospitals, and limit escalating healthcare costs. However, little is known about the effects of
differential cost-sharing in health insurance schemes on choice of hospital tiers.

Methods In a 9-year follow-up of a prospective study of 0.5 M adults from 10 areas in China, we examined the
associations between differential health insurance cost-sharing and choice of hospital tiers for patients with a first
hospitalisation for stroke or ischaemic heart disease (IHD) in 2009-2017. Analyses were performed separately in
urban areas (stroke: n = 20,302; IHD: n = 19,283) and rural areas (stroke: n = 21,130; IHD: n = 17,890), using
conditional logit models and adjusting for individual socioeconomic and health characteristics.

Findings About 64—68% of stroke and IHD cases in urban areas and 27-29% in rural areas chose tier 3 hospitals. In
urban areas, higher reimbursement rates in each tier and lower tier 3 deductibles were associated with a greater
likelihood of choosing their respective hospital tiers. In rural areas, the effects of cost-sharing were modest,
suggesting a greater contribution of other factors. Higher socioeconomic status and greater disease severity were
associated with a greater likelihood of seeking care in higher tier hospitals in urban and rural areas.

Interpretation Patient choice of hospital tiers for treatment of stroke and IHD in China was influenced by differential
cost-sharing in urban areas, but not in rural areas. Further strategies are required to incentivise appropriate health
seeking behaviour and promote more efficient hospital use.
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Articles

Research in context

Evidence before this study

We searched for studies examining health insurance influence
on choice of healthcare facilities in China, from January 1,
2004, to July, 13, 2023 using MEDLINE. The search strategy
included the terms “health facilities” (or “health care
provider”) and “choice” (or “health seeking”). Reference lists
of identified relevant articles were also reviewed. We included
studies based in mainland China and which had choice of
healthcare facility level involving a hospital as the outcome of
interest, and health insurance as a factor studied. Three
studies examined the direct effects of reimbursement rates or
deductibles on choice of healthcare facilities. One study
reported that the deductible had an adverse effect and a
higher reimbursement ceiling had a positive effect on health
seeking behaviours in rural areas. Another study reported that
increasing the ratio of average reimbursement rate for county
or higher-level hospitals to the reimbursement rate for
township healthcare centres increased the probability of
choosing a higher-level healthcare facility for enrolees of the
rural health insurance scheme. The third study reported that
increasing both reimbursement rates and physician density at
primary care facilities were associated with a greater likelihood
of visiting primary care facilities and a lower probability of
visiting county and higher-level hospitals.

Added value of this study
This is the first large study to analyse the choice of tier 1, 2 or
3 hospitals for inpatient care in urban and rural areas, using

Introduction

In the absence of a well-developed primary care and
referral system in China,' Chinese adults are free to
choose to seek treatment at any hospital.> Hospitals in
China are classified into three tiers, with higher tier
hospitals, typically located in urban areas, being larger
and better equipped.’ The aim of the three-tier health-
care system was to provide more efficient healthcare in
China, with tier 1 and 2 hospitals providing the basic
medical care for the local population and tier 3 hospitals
providing specialist care for major diseases. However,
due to the lack of a well-developed primary care and
referral system in China,” patients can choose to visit a
healthcare provider in any tier.” Irrespective of the
severity of their illness, patients prefer to seek medical
treatment in higher rather than lower tier hospitals,"
leading to an overuse of tier 3 hospitals.>* The
growing demand for hospital care in higher tier hospi-
tals has resulted in substantial problems for delivery of
healthcare, including increasing costs and inefficient
allocation of resources, with tertiary hospitals account-
ing for the largest proportion of the overall health
expenditure.

revealed preference data from health insurance claims rather
than from surveys. The effect of cost sharing on choice of
hospital tier differed between urban and rural areas. In urban
areas, higher reimbursement rates in each tier and lower tier 3
deductibles were associated with a greater likelihood of
choosing the respective hospital tiers. In rural areas, the
influence of cost-sharing was limited, suggesting a greater
contribution of other factors. In urban and rural areas, higher
socioeconomic status, and greater disease severity were
associated with a greater likelihood of choosing higher tier
hospitals.

Implications of all the available evidence

The available evidence showed that the choice of hospital tier
for treatment of common cardiovascular diseases was more
sensitive to degree of cost-sharing among participants in
urban than in rural areas in China. The differential impacts of
socioeconomic characteristics on the choice of hospital tiers
highlighted inequalities in access to different hospital tiers in
China. These results could inform health insurance policies
and healthcare reforms to promote the appropriate and
efficient use of hospital tiers. They also indicate need to study
the role of quality of care and workforce capacity in lower tier
hospitals and of more efficient transfers or referrals to higher
tier hospitals for more specialised care to optimise health
seeking behaviours.

One of the chief objectives of the healthcare reforms
launched in China in 2009 was to improve the primary
care system and divert patient admissions from higher
to lower tier hospitals.”* The Chinese government
advocated changes to patient cost-sharing, establish-
ment of medical alliances between large hospitals and
primary care providers with a clear referral system, and
an aspiration to register all patients with a family doc-
tor.” The use of differential health insurance (HI) cost-
sharing by hospital tier (lower deductibles and higher
reimbursement rates in lower tiers) has been adopted by
some local governments to incentivise patients to seek
treatment in lower tier hospitals, limit costs, and
improve efficiency.

Until now, few studies have investigated the direct
effects of HI cost-sharing and choice of hospital tiers in
China. Brown and Theoharides (2009) demonstrated
that conditional on seeking treatment and adjusting for
demographic and socioeconomic factors and services
covered by the HI scheme, the deductible had an
adverse effect and a higher reimbursement ceiling had a
positive effect on the choice of a given hospital type in
rural areas.® However, the effects of HI characteristics
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on choice of hospital tier were not studied. Hou et al.
(2014) reported that a half unit increase in the ratio of
average reimbursement rate for county or higher-level
hospitals to the reimbursement rate for township
healthcare centres increased the probability of choosing
a higher-level healthcare facility by 0.34 for enrolees of
the rural HI scheme.” One nationally representative
study reported that increasing both HI average reim-
bursement rates and physician density at primary care
facilities was associated with a greater likelihood of
visiting primary care facilities and a lower probability of
visiting county and higher-level hospitals.”” When the
average reimbursement rate at primary care facilities
increased by 1 percentage point, the likelihood of in-
patients choosing county-, municipal- and higher-level
hospitals versus primary care facility decreased by
46%, 81% and 63%, respectively. Previous studies on
the choice of healthcare providers in China typically
focused on any healthcare, outpatient care and did not
specify type of care," ' and used self-reported data
about provider choice from surveys.

We examined the association between differential
health insurance cost-sharing and choice of hospital tiers
for patients with stroke or ischaemic heart disease (IHD)
in 2009-2017, using a 9-year follow-up of a prospective
study of 0.5 M adults from 10 areas in China. In contrast
with previous studies on choice of healthcare providers in
China, this study focuses on inpatient hospital care for
two major diseases, namely stroke and IHD, and uses
individual participant data on provider choice from HI
claims for the years 2009-2017. Cardiovascular diseases
(CVD), chiefly stroke and IHD, were selected for the
present analyses as these two diseases account for about
40% of all deaths in China.”” Diseases of the circulatory
system also represented the largest share of city-wide
hospital admissions among major disease categories in
China in 2013-2017."* The increasing number of patients
with CVD has resulted in escalating financial pressures
on the healthcare system and on individual patients and
their families, with major inequalities between urban and
rural areas."”

The study addresses the following hypotheses: (i)
higher reimbursement rates in a given tier were asso-
ciated with a greater likelihood of choosing such hos-
pital tier, (ii) higher deductibles in a given tier were
associated with a lower likelihood of choosing such tier,
and (iii) the associations between cost-sharing and
choice of hospital tiers differed between urban and rural
areas in China. The study also took account of patient
socioeconomic characteristics and other factors poten-
tially influencing healthcare seeking behaviour.

Methods

Study design and participants

We used data from the China Kadoorie Biobank (CKB),
a prospective cohort study of 0.5 million adults recruited
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from 10 areas (5 urban, 5 rural) in China between June
25, 2004, and July 15, 2008. The study period was
restricted to hospital admissions after 2009, because
recruitment to the CKB was completed on July 15, 2008,
and comprehensive data from HI records were available
from January 1, 2009. The urban study areas (i.e. cities)
included Qingdao, Harbin, Haikou, Suzhou and Liuz-
hou, and the rural study areas (i.e. counties in the five
provinces) included Sichuan, Gansu, Henan, Zhejiang
and Hunan. Official local residential records were used
to identify eligible individuals (adults aged 30-79 years).
All participants completed an interviewer-administered
questionnaire, providing information on demographic
and socioeconomic characteristics, medical history, and
lifestyle factors, and physical measurements. Hospital
admissions data were obtained by linkage to HI system
hospital records and to regional disease registers. Hos-
pital admissions were identified using the International
Classification of Diseases 10th revision (ICD-10) codes
160-161 and 163-164 for stroke, and 120-125 for IHD. All
first admission events of stroke and IHD were verified
against retrieved medical records and adjudicated by
specialists in CKB. All CKB participants alive on January
1, 2009 and admitted to any public or private hospital for
inpatient care in the period 2009-2017 were included in
the present study. Details of CKB study design, ethical
approval and provision of informed consent for partici-
pation have been previously reported.”

Dependent variables

The dependent variable was the choice of one of the
three hospital tiers (Appendix Method A) for first ad-
missions for stroke or IHD, respectively, among par-
ticipants without a history of stroke, transient ischaemic
attack or THD. The study focused on first admissions
with either stroke or IHD, since these were less likely to
be influenced by previous healthcare experience than
recurrent admissions.

Independent variables involving health insurance
characteristics

Details of characteristics of HI schemes available in
each of the 10 study areas were collected using ques-
tionnaires completed by senior public health staff in
each study area. The senior public health staff used
official local policy documents and regulations from the
social HI agencies to extract details for each year on
reimbursement rates (% of eligible healthcare costs),
deductibles (Yuan) per visit, and reimbursement ceiling
(Yuan) for inpatient care for the years 2009-2017. Data
for deductibles and reimbursement ceilings were
standardised to 2017 values using urban/rural-specific
consumer prices indices from the China statistical
yearbooks.” The HI characteristics varied by CKB
centre, HI scheme, calendar year, and (except ceiling)
hospital tier. In some CKB centres, reimbursement
rates varied by level of hospitalisation costs and, for the
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urban employee HI scheme, by individual’s retirement
status. The changes in cost-sharing for inpatient care
were directed by local governments, with the aim of
incentivising the use of lower rather than higher tier
hospitals. Consequently, there were natural exogenous
variations in reimbursement rates, deductibles, and
ceilings within and between CKB centres.

Control variables including patient characteristics
The patient characteristics included demographic, so-
cioeconomic, lifestyle and morbidity factors. De-
mographic factors included sex and age at admission.
Socioeconomic factors included marital status, house-
hold size, highest level of education attained (no formal
school, primary or middle school, high school or above)
and annual household income in Yuan (<10,000,
10,000-19,999, 20,000-34,999, >35,000). Lifestyle fac-
tors included smoking and alcohol consumption, body
mass index, physical activity, and self-rated health sta-
tus. Socioeconomic and lifestyle factors were restricted
to information collected at entry into CKB. In addition to
stroke type (lacunar ischaemic stroke [IS], non-lacunar
IS, and haemorrhagic stroke [HS]) and IHD type
(acute myocardial infarction [AMI] or angina, and other
IHD), morbidity factors included history of other major
diseases, such as cancer, diabetes and diseases of the
respiratory system. Except for body mass index, stroke
or IHD type and morbidity factors, all other patient
characteristics were self-reported by participants. The
participant recruitment area and calendar year fixed ef-
fects were included to control for differences in unob-
served characteristics in the 10 CKB areas, including
health system characteristics, other HI differences, and
secular time trends affecting all areas. Participants lived
in either an urban or a rural CKB area, yet they could be
enrolled in different HI schemes.

Statistical analyses

Conditional logit (McFadden’s) choice models were
used to examine associations between HI cost-sharing
and patient characteristics and choice of hospital tier
(Appendices Methods B and C).* This type of multi-
nomial logit model was selected because the dependent
variable, choice of hospital tier, a categorical variable (3
categories: tier 1, tier 2 or tier 3), could vary between
patients and hospital tier characteristics. The parameters
of the model were estimated using maximum-likelihood
estimation. Tier-specific variables, namely reimburse-
ment rates and deductibles, were specified for each
hospital tier to obtain separate associations by tier. Case-
specific variables, which did not vary by hospital tier,
included demographic, socioeconomic, lifestyle and
morbidity factors, reimbursement ceiling, and area and
year-fixed effects. To assess possible heterogeneity in
the effect of HI characteristics by socioeconomic status,
the associations between HI characteristics and hospital
tier choice were investigated by levels of income or

education on admissions for both stroke and IHD. All
analyses were performed separately in urban and rural
areas, as the organisation and delivery of healthcare
varies substantially between urban and rural areas in
China.’

Forecasts of the impact of varying reimbursement
rates or deductibles were made and own and cross-
elasticities of choice were estimated using the sample
enumeration technique.” For such forecasts, the values
of the reimbursement rates or deductibles were varied
separately and together while holding all other variables
constant, new probabilities were predicted for each in-
dividual and averaged over the sample. Confidence in-
tervals were estimated using 10,000 runs of the
prediction on sets of random draws of model co-
efficients, and then taking the 2.5th and 97.5th percen-
tiles for the 95% confidence interval. Hausman tests and
nested logit and mixed logit models did not indicate
violations of the “independence of irrelevant alterna-
tives” (IIA) assumption (Appendix Method C).*

Sensitivity analyses

In sensitivity analyses, adjustments were limited to age,
sex, year and region fixed effects only (minimally-
adjusted models), to study the effect of adjusting for
socioeconomic, lifestyle and morbidity factors on the
coefficients for reimbursement rates and deductibles.
Conditional logit models were also estimated: (i) with
separate inclusion of either reimbursement rates or
deductibles, (ii) without adjusting for ceiling, and (iii)
using single coefficients for reimbursement rates and
for deductibles across tiers (non-tier specific). Further-
more, models were estimated using calculated out-of-
pocket (OOP) payments and actual reimbursement
rates (ARR) instead of reimbursement rates and de-
ductibles (Appendix Method D). Models were estimated
with further adjustments for regional supply-side factors
based on data from China statistical yearbooks,
including the annual number of doctors (per 10,000
persons) and the number of beds by hospital tier (per
10,000). For comparison purposes, analyses were per-
formed for first admissions for any cause. All analyses
were conducted using Stata 16 or R 4.1.0.

Ethical approval

Ethical approval for the CKB study was obtained from
the Oxford Tropical Research Ethics Committee at the
University of Oxford (approval number 025-04, 3rd
February 2005) and the Chinese CDC Ethical Review
Committee (approval number 005/2004, 9th July 2004).
Approval was also granted by institutional research
boards and the local CDCs in each of the survey areas.

Role of the funding source

The funders had no role in the study design, data collec-
tion, data analysis and interpretation, writing of the report,
or the decision to submit the article for publication.
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Results

Study population characteristics

Among the 42,755 participants with first stroke admis-
sions and 38,213 with first IHD admissions in the CKB
between 2009 and 2017, 793 (1.9%) and 649 (1.7%) had
missing data on hospital tiers and, independently, 583
(1.4%) and 417 (1.1%) had missing data on HI types or
were uninsured, respectively. After excluding partici-
pants with missing data, 41,432 (urban: 20,302, rural:
21,130) participants with stroke and 37,173 (urban:
19,283, rural: 17,890) participants with IHD were
included in the present analyses.

Among participants with stroke and IHD in urban
and rural areas, the mean age at admission was 65-66
years and the majority of participants (55-62%) were
women (Table 1). The proportions of participants who
had completed high school education and those with an
annual household income above ¥35,000 at entry were
both greater among participants living in urban than in
rural areas. In urban areas, between 82 and 88% of in-
dividuals were enrolled in the urban employee basic
medical insurance (UEBMI), while in rural areas,
approximately 90% of individuals were enrolled in the
new rural cooperative medical scheme (NRCMS). The
proportions of men who were current smokers were
higher in rural than in urban areas, while the proportions
of men who were regular alcohol drinkers were higher in
urban than in rural areas. The mean levels of physical
activity were higher in rural than in urban areas.
Conversely, the proportions of individuals who were
overweight or obese were higher in urban than in rural
areas. The proportions of individuals who reported poor
self-rated health were higher in rural than in urban areas.

Health insurance characteristics

Differential health insurance cost-sharing by hospital
tier was adopted in all CKB areas between 2009 and
2017 (Appendix eTable 1). In urban CKB areas, although
the average reimbursement rates remained stable over
time and consistent between hospital tiers (Fig. 1), there
was substantial variation between regions, calendar year
and hospital tiers. The average levels of deductibles were
highest in higher tier hospitals (Fig. 1). In 2009-2017,
the average deductibles decreased by 4.9%, 2.8% and
2.0% per year in tier 1, 2 and 3 hospitals, respectively.
While some urban centres had the same reimburse-
ment rates and deductibles across tiers in 2009, an
increasing number of CKB areas implemented differ-
ential cost-sharing by hospital tier by 2017. The average
reimbursement ceiling increased over time from
174,712¥ in 2009 to 241,401¥ in 2017, or by approxi-
mately 4.2% per year. In rural CKB centres, the average
reimbursement rates were highest in lower tier hospi-
tals in 2009-2017, and increased by 1.6%, 1.9% and
1.7% per year in tier 1, tier 2 and tier 3 hospitals,
respectively (Fig. 1). The average levels of deductibles
were highest in higher tier hospitals and decreased by
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2.8%, 3.0% and 0.3% per year in tier 1, tier 2 and tier 3
hospitals. On average, the reimbursement ceiling
increased from 53,001¥ in 2009 to 133,607¥ in 2017 or
by about 13% per year. The average reimbursement
rates and ceilings remained higher in urban than in
rural areas over time, and the average deductibles in tier
3 hospitals were higher in rural areas after 2010.

Hospital admissions for stroke and IHD

In 2009-2017, the proportions of admissions for stroke in
tier 1, tier 2 and tier 3 hospitals were: 6.0%, 30.4% and
63.5% in urban areas, and 29.9%, 40.7%, and 29.4% in
rural areas, respectively. The corresponding proportions
for THD admissions were 5.9%, 25.8% 68.3% in urban
areas, and 47.3%, 26.0% and 26.7% in rural areas. Be-
tween 2009 and 2017, in urban areas, the proportion of
admissions in tier 1 and 2 hospitals increased for stroke
(from 5.0% to 7.5% in tier 1 and from 28.2% to 31.8% in
tier 2) and IHD (from 6.5% to 9.1% in tier 1 and from
22.7% to 26.4% in tier 2), while the proportion of
admissions in tier 3 decreased (from 66.8% to 60.7% for
stroke and from 70.8% to 64.5% for IHD) over time
(Table 2). In rural areas, however, the proportion of
admissions in tier 1 and 2 hospitals decreased for stroke
(from 39.4% to 26.5% in tier 1 and from 39.2% to 37.5%
in tier 2) and IHD (from 48.1% to 38.0% in tier 1 and
from 30.8% to 27.3% in tier 2), while the proportion of
admissions in tier 3 increased (from 21.4% to 36.0% for
stroke and from 21.1% to 34.6% for IHD) over the
period. In CKB urban areas in 2009-2017, rates of hos-
pitalisation increased by 12.30% per year in tier 1, 3.55%
in tier 2 and decreased by 1.17% per year in tier 3 hos-
pitals for stroke and increased by 5.65%, 3.63% and
2.24% per year for IHD, respectively (Appendix eTable 2).
In CKB rural areas in 2009-2017, rates of hospitalisation
for stroke did not change in tier 1 and tier 2 hospitals and
increased by 12.5% in tier 3 hospitals, and for IHD, the
rates of hospitalisation increased by 2.11% per year in tier
1, remained unchanged in tier 2 and increased by 13.20%
per year in tier 3 hospitals.

Impact of health insurance characteristics on choice
of hospital tier

Urban areas

Higher reimbursement rates in all tiers were associated
with a higher likelihood of choosing the corresponding
hospital tiers and higher deductibles in tier 3 hospitals
were associated with a lower likelihood of choosing tier
3 hospitals (Fig. 2).

For admissions with stroke, a 1% point higher
reimbursement rate was associated with a 4% (OR: 1.04,
95% CI [1.02, 1.06]), 5% (1.05 [1.04, 1.07]) and 4% (1.04
[1.03, 1.06]) higher odds of choosing tier 1, 2 and 3
hospitals, respectively. For admissions with IHD, a 1%
point higher reimbursement rate was associated with
3% higher odds of choosing respective hospital tier. The
impact of tier 2 or 3 reimbursement rates was greater
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Stroke

IHD

Urban (n = 20,302)

Rural (n = 21,130) Urban (n = 19,283) Rural (n = 17,890)

Demographic characteristics

Age (years) at admission, Mean (SD) 66.4 (9.8)
Women, % 56.6
Socioeconomic characteristics
Married, % 85.3
Household size, Mean (SD) 3.1 (1.4)
Highest level of education attained, %
No formal school 14.2
Primary/middle school 50.9
High school or above 349
Annual household income (¥), %
<10,000 171
10,000-19,999 33.2
20,000-34,999 28.6
>35,000 211
Health insurance type at admission, %
URBMI or NRCMS® 18.4
UEBMI 81.6
Lifestyle characteristics
Current smoker, %
Women 42
Men 50.4
Regular alcohol drinker, %
Women 4.9
Men 50.3
Physical activity (MET-h/day), Mean (SD) 141 (10.7)
Overweight or obese, % 46.6

Morbidity factors, %
Poor self-rated health 9.8

Disease type at admission

Haemorrhagic stroke 7.8
Non-lacunar ischaemic stroke 713
Lacunar ischaemic stroke 20.9
AMI or angina

Other IHD

were enrolled in NRCMS and 0.1% in URBMI.

All characteristics were measured at baseline unless otherwise specified. AMI: acute myocardial infarction, IHD: ischaemic heart disease, MET: metabolic equivalents of task,
NRCMS: new rural cooperative medical scheme, SD: standard deviation, UEBMI: urban employee basic medical insurance, URBMI: urban resident basic medical insurance.
?For presentation purposes, URBMI and NRCMS are presented together as they provided similar benefits and in 2012-2013 merged into a single scheme in four of the ten
CKB areas. Generally, in urban areas, 5-10% of participants were enrolled in NRCMS and 7-8% of participants were enrolled in URBMI. In rural areas, 89-91% of participants

65.0 (9.7) 653 (9.9) 65.7 (10.0)
54.5 621 59.6
873 86.1 86.5
42 (17) 3.0 (13) 4.1 (1.8)
28.5 10.8 26.7
643 51.2 66.3
7.2 381 71
45.6 14.1 44.9
30.7 333 303
15.5 31.0 16.3
8.2 21.6 8.4
91.4 12.0 89.4
8.6 88.0 10.6
35 3.9 4.6
65.0 513 65.8
3.6 5.9 3.9
387 50.0 384
19.0 (13.5) 13.8 (9.8) 18.0 (12.6)
337 50.7 34.0
14.0 10.1 17.2
16.3
767
7.0

8.7 9.7

913 90.3

rural areas in 2009-2017.

Table 1: Selected characteristics of China Kadoorie Biobank participants with first stroke and ischaemic heart disease (IHD) admissions in urban and

for individuals with lower education or income levels
(Fig. 3). In post-estimation analysis, lowering tier 3
reimbursement rates by 5% was associated with a 3.25%
points lower probability of using tier 3 hospitals for
stroke and a 1.86% points lower probability for IHD,
and a 0.51% and 2.75% points higher probability of
using tier 1 and tier 2 hospitals for stroke and 0.42% and
1.86% points for IHD, respectively (Appendix eTable 3).
Overall, the choice of hospital tier was elastic (range:
1.09-3.13) to changes in reimbursement rates (Table 3).

For example, a 1% higher proportional increase in the
reimbursement rate in tier 1 and 2 hospitals was asso-
ciated with a greater increase in same tier choice prob-
abilities for stroke (3.13% and 2.55%, respectively) and
THD (2.34% and 1.91%).

A 100¥% higher deductible in tier 3 was associated
with 149 (0.86 [0.83, 0.89]) and 9% (0.91 [0.87, 0.95))
lower odds of choosing tier 3 hospitals for stroke and
IHD, respectively (Fig. 2). The impact of higher tier 3
deductibles was stronger for individuals with lower
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Urban areas Rural areas
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Fig. 1: Average reimbursement rates (a) and deductibles (b) by hospital tier in urban and rural CKB centres, between 2009 and 2017.
Data presented for China Kadoorie Biobank (CKB) participants with first stroke. Reimbursement rates and deductibles were averaged across
individuals by HI scheme and region, within urban and rural areas. The averages were then weighted by the proportion of CKB participants with
first stroke enrolled in each scheme in urban and rural areas. Deductibles were inflated to 2017 values.

income or education levels in urban areas (Fig. 4). 10% higher ceiling was associated with 0.47% lower
Overall, the choice of hospital tier was inelastic (range: relative risk of choosing tier 2 (vs tier 3) hospitals for
0.18-0.54) to changes in tier 3 deductibles (Table 3). A stroke (Appendix eTable 4).

2009 2017 % change between 2009 and 2017
Proportions of Average Average Proportions of Average Average Proportions  Average Average
admissions (%) RR (%) DD (¥) admissions (%) RR (%) DD (¥) of admissions RR DD
(%)
Stroke (n = 3251) IHD (n = 2542) Stroke (n = 5530) IHD (n = 4278) Stroke IHD
Urban areas
Tier 1 5.0 6.5 90 509 7.5 9.1 91 325 50.0 39.2 12 -36.1
Tier 2 28.2 227 88 685 31.8 26.4 88 545 12.9 16.4 0.0 -20.4
Tier 3 66.8 70.8 86 872 60.7 64.5 86 738 -9.2 -89 -0.1 -15.4
Rural areas
Tier 1 39.4 481 77 253 26.5 38.0 87 198 -32.8 -209 132 -21.7
Tier 2 39.2 30.8 66 539 375 273 77 416 -42 -113 156 -22.8
Tier 3 21.4 211 59 835 36.0 34.6 67 797 68.1 64.1 13.0 -4.6

Health insurance characteristics for stroke presented in table; health insurance characteristics for ischaemic heart disease (not presented) were similar. Reimbursement rates and deductibles were
averaged across China Kadoorie Biobank (CKB) participants with first stroke by health insurance scheme and region, within urban and rural areas. These averages were then weighted by the
proportion of CKB participants with first stroke enrolled in each scheme in urban and rural areas. Deductibles in 2009 were first standardised to 2017 values using consumer prices indices from the
China statistical yearbooks.

Table 2: Proportions of admissions for stroke and ischaemic heart disease (IHD), reimbursement rates (RR) and deductibles (DD) by hospital tier in 2009 and 2017.
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Urban areas

A Reimbursement rates
(per % point)

Stroke

Hospital tier 1 -
Hospital tier 2 -
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Odds ratio (95% CI)
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Fig. 2: Associations between higher reimbursement rates (a) or deductibles (b) and choice of hospital tier for stroke and ischaemic heart
disease admissions in urban and rural areas. Results are from multinomial logit models with the following tier-specific variables: interactions
between tier and reimbursement rate and deductible, respectively. Only tier-specific odds ratios are presented and interpreted as follows: an
odds ratio > 1 means that if the regressor increases for one hospital tier, then that tier is chosen more; and vice versa for an odds ratio < 1. Case-
specific relative rate ratios from these models are presented in Appendix eTables 4 and 6.
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Fig. 3: Associations (Odds Ratios [95% Cl]) between reimbursement rates (per % point) and choice of hospital tier for admissions for
stroke and IHD combined in urban and rural areas, by income and education level. Results are from multinomial logit models with the

following tier-specific variables: reimbursement rate and deductible for each hospital tier by income or education level. Case-specific variables

included demographic, socioeconomic (excluding income or education), lifestyle and morbidity factors, and log reimbursement ceiling. Only
tier-specific odds ratios are presented and interpreted as follows: an odds ratio > 1 means that if the regressor increases for one hospital tier,
then that hospital tier is chosen more; and vice versa for an odds ratio < 1.
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With respect to:

Stroke

IHD

Tier 1

Tier 2

Tier 3

Tier 1

Tier 2

Tier 3

Reimbursement rates

Tier 1 3.13 (1.61, 4.62) -0.28 (-0.42, -0.14) -0.17 (-0.26, -0.09) 2.34 (0.73, 3.95) -0.18 (-0.31, -0.06) -0.1 (-0.24, -0.04)

Tier 2 -1.64 (-2.17, -1.10) 2.55 (1.73, 3.37) -1.09 (-1.45, -0.74) -0.85 (-1.27, -0.42) 1.91 (0.96, 2.84) -0.66 (-0.99, -0.33)

Tier 3 -1.68 (-2.29, -1.06) -179 (-2.43, -1.13) 1.00 (0.64, 1.36) -1.43 (-2.20, -0.63) -1.43 (-2.20, -0.63) 0.66 (0.29, 1.01)
Deductibles

Tier 1 0.06 (-0.16, 0.28) -0.01 (-0.03, 0.01) 0.00 (-0.01, 0.01) -0.08 (-0.33, 0.17) 0.01 (-0.01, 0.03) 0.01 (-0.01, 0.02)

Tier 2 -0.03 (-0.13, 0.09) 0.04 (-0.13, 0.20) -0.02 (-0.08, 0.06) -0.01 (-0.10, 0.08) 0.02 (-0.18, 0.23) ~0.01 (-0.08, 0.06)

Tier 3 0.50 (0.38, 0.62) 0.54 (0.42, 0.66) -0.31 (-0.38, -0.24) 0.38 (0.21, 0.54) 0.38 (0.21, 0.55) -0.18 (-0.26, -0.10)

Elasticities were based on the effects of the reimbursement rates and deductibles on choice of hospital tier estimated in the main analysis (c.f. Fig. 1). Example for stroke: a 1% increase in the
reimbursement rate in tier 3 is associated with: a 1.00% increase in the probability of choosing tier 3 hospitals (own elasticity), a 1.68% and 1.79% decrease in the probability of choosing tier 1 and 2
hospitals, respectively (cross elasticities). Choice elasticity is elastic when [elasticity| > 1 and inelastic when |elasticity| < 1.

Table 3: Own and cross elasticities (95% Cl) of choice of hospital tier for stroke and IHD in urban areas.

Rural areas

Higher reimbursement rates in tier 3 hospitals were
associated with a somewhat higher likelihood of
choosing these hospitals and higher deductibles in tier 1
hospitals were associated with a lower likelihood of
choosing these hospitals (Fig. 2). Associations between

deductibles in tier 2 or 3 and choice of hospital tier were
not in the expected direction.

A 1% point higher reimbursement rate in tier 3 was
associated with a 2% (1.02 [1.01, 1.02]), and 1% (1.01
[1.00, 1.02]) higher odds of choosing tier 3 for in-
dividuals with stroke and IHD, respectively (Fig. 2). In

Tier 1 hospitals

Odds ratio (95% ClI)

Tier 2 hospitals

Odds ratio (95% Cl)

Tier 3 hospitals

Odds ratio (95% Cl)

Urban areas

Education level

No formal school —=>1.17 (1.06, 1.30) —— 0.92 (0.84, 1.01) - 0.77 (0.72, 0.82)

Primary/middle school — 0.96 (0.88, 1.04) - 0.91 (0.86, 0.97) = 0.82 (0.79, 0.86)

High School or above — 0.82 (0.72, 0.94) - 0.98 (0.92, 1.05) = 0.89 (0.85, 0.94)
Trend: 72=3.11 (p=0.002) Trend: 72=2.91 (p=0.004) Trend: %2=9.69 (p<0.001)

Income group

1st income group (bottom) —=— 1.14 (1.03, 1.26) —.— 0.97 (0.90, 1.05) - 0.81(0.77, 0.86)

2nd income group —— 0.99 (0.90, 1.10) —- 0.93 (0.87, 1.00) = 0.84 (0.81, 0.88)

3rd income group —— 0.89 (0.79, 0.99) — 0.94 (0.87, 1.01) - 0.86 (0.82, 0.90)

4th income group (top) —=— 1.03(0.91, 1.16) = 1.08 (1.00, 1.17) -+ 0.94 (0.89, 0.99)
Trend: y2=1.45 (p=0.1459) Trend: 73=2.21 (p=0.027) Trend: %3=8.79 (p<0.001)

Rural areas

Education level

No formal school —a— 0.97 (0.89, 1.05) &+ 1.14(1.09, 1.19) & 1.09(1.05, 1.14)

Primary/middle school - 0.91 (0.86, 0.97) B 1.12(1.08,1.16) | 1.09 (1.06, 1.12)

High School or above —— 0.91 (0.81, 1.02) r&—  1.06 (0.98, 1.15) i 1.06 (0.99, 1.13)
Trend: %2=0.82 (p=0.412) Trend: %3=6.06 (p<0.001) Trend: 43=4.63 (p<0.001)

Income group

1st income group (bottom) —— 0.80 (0.73, 0.88) &/ 1.15(1.10, 1.20) = 1.10(1.06, 1.14)

2nd income group —— 0.83 (0.77, 0.90) & 1.10 (1.05, 1.15) L 1.05 (1.01, 1.09)

3rd income group —a—] 0.91 (0.84, 0.99) =  1.07 (1.01,1.13) - 1.07 (1.01, 1.13)

4th income group (top) —— 1.01 (0.92, 1.10) —-— 1.04 (0.96, 1.12) —ar 0.96 (0.88, 1.04)
Trend: %3=5.12 (p<0.001) Trend: %3=6.81 (p<0.001) Trend: %3=5.93 (p<0.001)

)
0.7 09 1113

Odds ratio of
hospital choice (95% ClI)
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Odds ratio of
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Odds ratio of
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Fig. 4: Associations (Odds Ratios [95% Cl]) between deductibles (per 100 Yuan) and choice of hospital tier for admissions for stroke and
IHD combined in urban and rural areas, by income and education level. Results are from multinomial logit models with the following tier-
specific variables: reimbursement rate and deductible for each hospital tier by income or education level. Case-specific variables included de-
mographic, socioeconomic (excluding income or education), lifestyle and morbidity factors, and log reimbursement ceiling. Only tier-specific
odds ratios are presented and interpreted as follows: an odds ratio > 1 means that if the regressor increases for one hospital tier, then that
hospital tier is chosen more; and vice versa for an odds ratio < 1.
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post-estimation analysis, a 5% lower tier 3 reimburse-
ment rate was associated with an 0.84% points lower
probability of using tier 3 hospitals for stroke and a
0.58% points lower probability for IHD (Appendix
eTable 5). Generally, choice of hospital tier for stroke
and IHD in rural areas was inelastic to changes in
reimbursement rates (range: 0.14-0.58; Table 4).

A 100¥ higher deductibles in tier 1 was associated
with 139% (0.87 [0.81, 0.94]) and 6% (0.94 [0.88, 1.02))
lower odds of choosing tier 1 hospitals for stroke and
IHD, respectively (Fig. 2). The impact of tier 1 de-
ductibles was greater for individuals in lower income
groups (Fig. 4). In addition, higher levels of deductibles
in tier 2 or 3 hospitals were associated with a higher
likelihood of choosing these hospitals for stroke and
[HD, and the strength of these associations was greater
for individuals with lower levels of education or income
(Fig. 4). Generally, the choice of hospital tier for stroke
and IHD in rural areas was inelastic to changes in de-
ductibles (range: 0.05-0.71; Table 4). A 10% higher
ceiling was associated with a 0.40% and 0.50% higher
relative risks of choosing tier 1 and tier 2 (vs tier 3)
hospitals for stroke, respectively (Appendix eTable 4).

Relevance of individual characteristics for choice of
hospital tier

In both urban and rural areas, compared with a choice
of tier 3 hospitals as a reference, older individuals with
stroke were more likely to choose tier 1 or 2 hospitals
than younger individuals (Appendix eTable 4). Women
were more likely to choose tier 1 or 2 hospitals for IHD
(Appendix eTable 6). A higher household size was also
associated with a higher likelihood of choosing tier 1
hospitals for IHD. Individuals with higher levels of ed-
ucation were less likely to choose tier 1 or 2 for stroke
and IHD than those with lower educational levels
(Fig. 5). Individuals with higher income were less likely

to choose tier 1 or 2 hospitals for stroke and IHD than
those with lower income. Compared to individuals with
non-lacunar IS, those with lacunar IS were more likely
to choose tier 1 or tier 2 than tier 3 hospitals, while those
with HS were less likely to choose tier 1 or tier 2
(Appendix eTable 4). Individuals with other IHD were
more likely to choose tier 1 or tier 2 than tier 3 hospitals
than those with AMI or angina (Appendix eTable 6).

Furthermore, in urban areas only, women were less
likely than men to choose tier 2 hospitals for stroke and
higher household size was associated with a higher
likelihood of choosing tier 2 hospitals for stroke. In rural
areas only, older individuals with IHD were more likely
to choose tier 2 hospitals, and individuals who were not
married were more likely than married individuals to
choose tier 1 for stroke and IHD.

Sensitivity analyses

The associations between reimbursement rates and de-
ductibles, and choice of hospital tier in minimally-
adjusted models were similar to their associations in
fully-adjusted models. When including reimbursement
rates and deductibles separately rather than together,
the effects of reimbursement rates were attenuated and
the effects of deductibles were stronger and significant
across all tiers for stroke, and similar to the ones in the
main analysis for IHD. Excluding the reimbursement
ceiling did not affect results. Models with combined
effect for reimbursement rates and deductibles across
hospital tiers had worse model fit than those with tier-
specific reimbursement rates and deductibles.

In urban areas, higher OOP payments were associ-
ated with lower odds of choosing tier 2 and 3 hospitals
and higher ARR were associated with higher odds of
choosing tier 2 and 3 for stroke only (Appendix
eTable 7). In rural areas, higher ARR and lower OOP
payments were associated with higher odds of choosing

With respect to:

Stroke

IHD

Tier 1 Tier 2 Tier 3

Tier 1 Tier 2 Tier 3

Reimbursement rates
Tier 1
Tier 2
Tier 3
Deductibles
Tier 1
Tier 2
Tier 3

Elasticities were based on the effects of the reimbursement rates and deductibles on choice of hospital tier estimated in the main analysis (c.f. Fig. 1). Example for stroke: a 1% increase in the

reimbursement rate in tier 3 is associated with: a 0.57% increase in the probability of choosing tier 3 hospitals (own elasticity), a 0.22% and 0.26% decrease in the probability of choosing tier 1 and 2
hospitals, respectively (cross elasticities). Choice elasticity is elastic when |elasticity| > 1 and inelastic when |elasticity| < 1. Confidence intervals were estimated using 10,000 runs of the prediction on sets of
random draws of model coefficients, and then taking the 2.5th and 97.5th percentiles for the 95% confidence interval. Elasticities can be computed from the changes in probabilities of hospital tier choice
in Appendix eTable 3 (% change in choice probability/% change in reimbursement rate or deductible). For example, using results from Appendix eTable 3, the own elasticity for reimbursement rate in Tier 3

0.27 (-0.22, 0.76)
-0.01 (-0.21, 0.19)
-0.22 (-0.30, -0.13)

-0.13 (-0.21, -0.05)
-0.15 (-0.21, -0.08)
-0.10 (-0.17, -0.03)

-0.12 (-0.33, 0.09)
0.01 (-0.30, 0.34)

-0.26 (-0.36, -0.15)

0.06 (0.02, 0.09)
0.23 (0.13, 0.33)

-0.12 (-0.20, -0.03)

for stroke is approximately (0.85/29.42)/0.05 = 0.58 (~0.57).

-0.11 (-0.32, 0.09)
-0.01 (-0.25, 0.23)
0.57 (0.34, 0.80)

0.05 (0.02, 0.09)
-0.17 (-0.24, -0.10)
0.26 (0.07, 0.44)

-0.58 (-1.07, -0.09)
-0.11 (-0.25, 0.03)
-0.14 (-0.23, -0.06)

-0.04 (-0.11, 0.02)
-0.12 (-0.16, -0.08)
-0.23 (-0.30, -0.16)

0.53 (0.08, 0.95)
0.33 (-0.10, 0.78)
-0.19 (-0.31, -0.07)

0.04 (-0.02, 0.10)
0.40 (0.27, 0.53)
~0.31 (-0.41, -0.22)

0.51 (0.08, 0.93)
-0.14 (-0.32, 0.04)
0.44 (0.17, 0.70)

0.04 (-0.02, 0.10)
-0.17 (-0.23, -0.11)
0.71 (0.49, 0.92)

Table 4: Own and cross elasticities (95% Cl) of choice of hospital tier for stroke and IHD in rural areas.
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@  Urban areas

b Rural areas

Tier 1 hospitals Tier 2 hospitals Tier 1 hospitals Tier 2 hospitals
(ref: Tier 3) (ref: Tier 3) (ref: Tier 3) (ref: Tier 3)
Relative risk ratio Relative risk ratio Relative risk ratio Relative risk ratio
(95% CI) (95% Cl) (95% Cl) (95% ClI)
Stroke
level (ref: primar school)

No formal school =—  1.22(1.00, 1.49) e 1.06 (0.94, 1.19) e 1.06 (0.96, 1.18) = 1.09 (0.99, 1.19)
High School or above ——  1.05(0.89,1.23) - 0.89 (0.82, 0.97) —.— 0.80 (0.69, 0.93) . 0.80 (0.69, 0.92)

Trend: 73=0.92 (p=0.359) Trend: %2=2.77 (p=0.006) Trend: 73=2.67 (p=0.007) Trend: 73=3.39 (p=0.001)
Income group (ref: 2nd group)
1stincome group (bottom) ——  1.04(0.86, 1.26) = 1.20(1.08, 1.34) + 1.02 (0.92, 1.13) - 1.02 (0.92, 1.11)
3rd income group —t 0.90 (0.76, 1.06) - 0.95 (0.87, 1.04) —-— 0.82 (0.72, 0.94) = 0.91(0.81, 1.02)
4th income group (top) T 0.72 (0.59, 0.88) - 0.80 (0.72, 0.89) — 0.70 (0.58, 0.84) —— 0.69 (0.60, 0.80)

Trend: 73=3.05 (p=0.002) Trend: 72=5.83 (p<0.001) Trend: 73=4.10 (p<0.001) Trend: 73=4.12 (p<0.001)
Ischaemic heart disease

level (ref: primar school)

No formal school —=— 1.13(0.90, 1.41) T 1.08 (0.95, 1.23) = 1.15 (1.03, 1.27) . 1.21 (1.08, 1.35)
High School or above ——  0.99(0.85,1.17) - 0.90 (0.83, 0.98) —— 0.72 (0.62, 0.84) —] 0.81(0.69, 0.96)

Trend: 73=0.73 (p=0.467) Trend: %2=2.62 (p=0.009) Trend: 3=4.64 (p<0.001) Trend: %2=4.43 (p<0.001)
Income group (ref: 2nd group)
1st income group (bottom) —=— 1.40 (1.15, 1.70) r— 1.09 (0.98, 1.23) - 1.08 (0.97, 1.20) T 1.09 (0.97, 1.22)
3rd income group —— 0.86 (0.73, 1.01) - 0.89 (0.82, 0.98) - 0.92 (0.81, 1.04) = 0.99 (0.87, 1.13)
4th income group (top) —_— 0.61(0.50, 0.75) - 0.81(0.72, 0.90) — 0.57 (0.48, 0.68) —— 0.70 (0.60, 0.82)

Trend: 73=6.33 (p<0.001) Trend: %2=4.73 (p<0.001) Trend: 73=5.93 (p<0.001) Trend: %2=4.12 (p<0.001)

—— —— —— L
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Fig. 5: Relevance of socioeconomic characteristics to choice of hospital tier for stroke and ischaemic heart disease admissions in urban
(a) and rural (b) areas. Results are from multinomial logit models with the following tier-specific variables: reimbursement rate and deductible
for each hospital tier. Only selected case-specific relative risk ratios are presented and interpreted as parameters of a binary logit model against
the base category “Tier 3 hospital”. Tier-specific odds ratios from these models are presented in Fig. 2 and other included case-specific variables,
including demographic factors, other socioeconomic factors, lifestyle and morbidity factors and reimbursement ceiling, are presented in

Appendix eTables 4 and 6.

tier 3 for stroke and tier 2 and 3 hospitals for IHD. The
associations between reimbursement rates and de-
ductibles, and choice of hospital tier were not affected by
adjustments for regional supply-side factors. The num-
ber of beds was not significantly associated with choice
of hospital tier and a higher density of doctors was
associated with lower odds of choosing tier 1 or 2 (vs tier
3) hospitals in urban areas. For hospital admissions for
any cause, the associations between HI and socioeco-
nomic characteristics and choice of hospital tier in both
urban and rural areas were similar to those for stroke
and IHD, with somewhat stronger associations for tier 1
and 2 deductibles in urban areas (ORs per 100¥ higher
deductibles: 0.91 [0.87, 0.95] and 0.93 [0.91, 0.96],
respectively).

Discussion

This study provides new evidence on the associations
between health insurance cost-sharing, defined by levels
of reimbursement rates and deductibles, and choice of
hospital tiers for patients with first hospital admission for

www.thelancet.com Vol 45 April, 2024

stroke and IHD in urban and rural areas in China. About
60% of study participants in urban areas and only 30% of
participants in rural areas chose tier 3 hospitals for first
stroke or IHD admissions in 2009-2017. The study re-
ports that the estimated associations between health in-
surance cost-sharing parameters and choice of hospital
tiers differed between urban and rural areas. Higher
reimbursement rates and lower deductibles in lower tier
hospitals may have contributed to the more limited in-
crease in admissions in tier 3 hospitals compared to
lower tier hospitals in the urban areas but is unlikely to
have contributed substantively in rural areas where large
increases in admissions to tier 3 hospitals were observed.
In both urban and rural areas, individuals with higher
socioeconomic status or greater disease severity were
more likely to seek treatment in higher tier hospitals.
The study was motivated by established hypotheses
originating in the economic theory of cost-sharing,
namely that higher HI cost-sharing (lower reimburse-
ment rates and higher deductibles) in a given hospital
tier decreases the likelihood of choosing this hospital
tier. However, the findings of the present study differed

11
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between urban and rural areas. The positive associations
between reimbursement rates and choices of respective
hospital tier in urban areas and choice of tier 3 hospitals
in rural areas were consistent with the study hypothesis.
For the deductibles, only associations for deductibles in
tier 3 hospitals in urban areas and in tier 1 hospitals in
rural areas were consistent with the study hypothesis.
The remaining associations for reimbursement rates
and deductibles in rural areas did not support the study
hypotheses. Urban residents, particularly urban em-
ployees, may have been more familiar with the concept
of insurance or better informed about differences in
reimbursement policies than rural residents, as HI
schemes have been implemented earlier than those in
rural areas.”* The somewhat surprising finding in
rural areas of higher tier 2 and 3 deductibles being
associated with higher use of these hospital tiers for
stroke and THD should not be over interpreted in view
of the reported inelastic relationships between de-
ductibles and choice of hospital tier. Tier 1 hospitals,
especially in rural areas, frequently lack appropriate
equipment and facilities for diagnosis and treatment
and their quality of care is perceived as low,” a
perception likely exacerbated for more severe conditions
such as stroke and IHD. In this context, higher de-
ductibles in higher tier hospitals may be perceived as an
indicator of higher quality of care and,” together with
our inability to adjust for quality of care, may have
produced counterintuitive associations.*

The findings of the present study could inform HI
policies and healthcare reforms that promote the appro-
priate and efficient use of hospital services. Greater dif-
ferences in reimbursement rates and deductibles
between hospital tiers, especially in urban areas, could
enhance the use of lower tier hospitals for stroke and
[HD patients. For example, differentiated reimburse-
ment rates by disease type, with higher reimbursement
rates in lower tier hospitals and lower reimbursement
rates in higher tier hospitals for less severe diseases could
be considered. Importantly, to encourage patients with
less severe cardiovascular disease types to use lower tier
hospitals, their trust in quality of services provided in
these hospitals needs to be improved. This may require
recruitment of additional physicians and nurses in tier 1
hospitals and more efficient transfers or referrals to
higher tier hospitals for more specialised care. Improved
quality of care in lower tier facilities could also strengthen
trust in primary healthcare to function as a gate-keeper
and guide patients to appropriate care for their illness.
Moreover, local governments could improve communi-
cation with patients about their HI benefits, espedially in
rural areas and among lower socioeconomic groups who
have limited access to this information and may have
higher levels of mistrust in the HI schemes.”

Preferences for tier 3 hospitals by individuals in
higher socioeconomic groups (i.e. higher income or
education levels) and for tier 1 hospitals by individuals

in the lowest socioeconomic groups are consistent with
findings from previous studies and suggested that lower
socioeconomic groups were more price-sensitive.”’ A
previous report indicated that distrust in primary care
facilities was greater among patients with higher edu-
cation.*? The preferences of older patients in rural areas
for tier 1 or 2 (vs tier 3) hospitals compared to younger
patients might reflect their lower socioeconomic status,
preference for shorter travel distance or waiting times or
provision of rehabilitation services in lower tier hospi-
tals.'"'* The preference for care in tier 3 hospitals for
patients with more severe diseases, and more adverse
lifestyle factors, was consistent with findings from pre-
vious studies,'"** reflecting their greater capacity for
treatment of acute diseases or increased risk aversion
among people with more severe diseases. Overall, the
differential impacts of socioeconomic characteristics on
the choice of hospital tiers highlights inequalities in
access to different hospital tiers in China.

The chief strengths of the present study include the
use of detailed annual data on HI characteristics for all
social HI schemes, the use of HI claims data for choice
of all three hospital tiers, the diversity in regions
included, the extensive data collected on individual
participants and the focus on inpatient hospital care for
specific high-burden diseases and their subtypes.
However, the study also had several limitations. Firstly,
the use of HI claims data meant that data for hospital-
ised patients only were available and people not seeking
treatment in hospitals were not included. However, the
proportion of people not seeking care for major diseases
such as stroke and IHD is likely small in the context of
very high HI coverage during the study period. In
addition, we were unable to assess the appropriateness
of a given hospital tier for treatment of a particular
stroke or IHD type. Secondly, our analyses were also
constrained by unavailability of data in the CKB study on
travel time and cost of travel to hospitals; patients’
perception of quality of care in different hospital tiers;
their attitudes to health risks; and possible other policy
changes in 2009-2017, all of which may have introduced
omitted variable bias.’® In this context, the hospital tiers
classification and the reported associations may also
reflect some of these missing factors. Information on
participants’ critical illness insurance, medical financial
assistance or private HI was also not available in CKB
but their impact on study findings is likely more limited.
The present study also did not adjust for policies related
to the hierarchical medical system. While we did not
have precise information for the implementation of the
hierarchical medical system in CKB study areas, based
on a study by Zhou et al. (2021), its implementation
started in four of the provinces where CKB participants
were recruited from in 2015, in two provinces in 2016
and in three provinces in 2017." Thus, it is unlikely that
in its initial stages of implementation this policy would
have had substantive effects across CKB areas. Thirdly,
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the socioeconomic and lifestyle factors were only
collected at entry into the CKB study. However, as the
study population is middle-aged and older, education is
unlikely to change further, and although income has
likely increased during the study period, relative income
or categories of income are expected to remain stable
over time. Future studies should include measurements
of patient travel time and travel costs to hospitals, in-
dicators for quality of care, and supply-side factors over
time to enhance assessment of the associations between
HI cost-sharing and choice of hospital tiers. Finally, the
present study is an observational study and further
randomised trials are required to clarify the causal ef-
fects of healthcare reforms.

In conclusion, changes in the reimbursement rates
and deductibles for use of hospitals of different tiers
could divert patients from higher to lower tier hospi-
tals and restrain growth in healthcare costs. However,
such changes may adversely affect health outcomes by
reducing the use of appropriate healthcare, particu-
larly among socially disadvantaged groups in the
population, highlighting the need for a referral system
based on medical need. To reduce rural-urban differ-
ences in hospital care, improvements are required to
enhance access to skilled health professionals, diag-
nostic investigations and specialised healthcare in
rural areas. Improvements in HI coverage for lower
socioeconomic groups could also help reduce the so-
cioeconomic disparities in the choice of hospital tiers.
The study results add to the body of evidence on dif-
ferential HI cost-sharing suggesting varying potential
depending on local circumstances with respect to
evolving health needs, healthcare provision and indi-
vidual circumstances.
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