
The Lancet Regional Health - Western Pacific 13 (2021) 100174 

Contents lists available at ScienceDirect 

The Lancet Regional Health - Western Pacific 

journal homepage: www.elsevier.com/locate/lanwpc 

Research Paper 

The Impact of Catastrophic Medical Insurance in China: A five-year 

patient-level panel study 

Min Yu 

1 , Jieming Zhong 

2 , Ruying Hu 

2 , Xiangyu Chen 

2 , Chunmei Wang 

3 , Kaixu Xie 

3 , 
Merrell Guzman 

4 , ∗, Xiaotong Gui 4 , Sandra Tian-Jiao Kong 

4 , Tingting Qu 

5 , Karen Eggleston 

4 

1 Zhejiang Provincial Center for Disease Control and Prevention, Hangzhou, China 
2 Department of NCD Control and Prevention, Zhejiang CDC, Hangzhou, China 
3 Tongxiang Center for Disease Control and Prevention, Tongxiang, China 
4 Stanford University, Stanford, CA 
5 BresMed America, Inc., Las Vegas, NV 

a r t i c l e i n f o 

Article history: 

Received 18 December 2020 

Revised 18 April 2021 

Accepted 11 May 2021 

Available online 5 July 2021 

a b s t r a c t 

Background: In an effort to provide greater financial protection from the risk of large medical expen- 

ditures, China has gradually added catastrophic medical insurance (CMI) to the various basic insurance 

schemes. Tongxiang, a rural county in Zhejiang province, China, has had CMI since 20 0 0 for their em- 

ployee insurance scheme, and since 2014 for their resident insurance scheme. 

Methods: Compiling and analysing patient-level panel data over five years, we use a difference-in- 

difference approach to study the effect of the 2014 introduction of CMI for resident insurance benefi- 

ciaries in Tongxiang. In our study design, resident insurance beneficiaries are the treatment group, while 

employee insurance beneficiaries are the control group. 

Findings: We find that availability of CMI significantly increases medical expenditures among resident 

insurance beneficiaries, including for both inpatient and outpatient spending. Despite the greater financial 

protection, out-of-pocket expenditures increased, in part because patients accessed treatment more often 

at higher-level hospitals. 

Interpretation: Better financial coverage for catastrophic medical expenditures led to greater access and 

expenditures, not only for inpatient admissions—the category that most often leads to catastrophic 

expenditures—but for outpatient visits as well. These patterns of expenditure change with CMI may re- 

flect both enhanced access to a patient’s preferred site of care as well as the influence of incentives 

encouraging more care under fee-for-service payment. 

Funding: Stanford University’s Freeman Spogli Institute for International Studies’ Policy Implementation 

Lab and a Shorenstein Asia Pacific Research Center faculty research award provided funding for this 

project. 
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© 2021 The Author(s). Published by Elsevier Ltd. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

h

2

(

Research in context 

Evidence before this study 

Substantial evidence emerged in the last two decades re- 
garding the health and financial effects of China’s basic med- 
ical insurance schemes such as the New Cooperative Medical 
Scheme (NCMS) and Urban Employees’ Basic Medical Insur- 
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ance (UEBMI). But, based on Google Scholar searches con- 
ducted from June 2020 to August 2020 on published lit- 
erature up to that date, limited research examined the ef- 
fect of adopting CMI on spending of rural residents. Sev- 
eral studies broadly studied whether more robust coverage 
through CMI would increase spending and utilization or re- 
duce illness-induced poverty, but few use patient-level data 
over a five-year period. Most of the available research pro- 
vides an overview of the national implementation of CMI 
or compares policies across provinces by exploring the to- 
under the CC BY-NC-ND license 
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tal costs paid by individuals benefitting from the scheme be- 
fore and after implementation in different provinces, without 
a control group. 

Added value of this study 

We use medical claims data specifically for individuals 
with hypertension and diabetes (who are therefore frequent 
medical care users) to explore the change in a variety of ex- 
penditure categories—such as total and out-of-pocket spend- 
ing for inpatient and outpatient care—after the 2014 inclu- 
sion of CMI in the resident insurance scheme. We compare 
the expenditure changes for resident insurance beneficiaries 
to otherwise similar hypertension and diabetes patients cov- 
ered by employee insurance in the same locality to derive the 
causal effect of CMI using a difference-in-difference regres- 
sion, i.e., empirically estimating the pre-post change with a 
comparison group. In addition, we estimate the effect of dis- 
tance on willingness-to-pay for care at higher-level hospitals. 
A better understanding of the effects of catastrophic coverage 
is crucial for countries as they design universal health cover- 
age policies, especially if deepening coverage might lead to 
the paradoxical effect of higher out-of-pocket spending. 

Implications of all the available evidence 

Our empirical results suggest that China’s insurance re- 
forms have increased access and expenditures of rural res- 
idents, contributing to narrowing the urban-rural divide in 

access to health care, but also reinforcing the urgency of de- 
signing supply-side incentives to reward “value” rather than 

volume. This research may also have policy relevance for 
other low- and middle-income countries as they continue to 
aim for greater financial protection and reduced catastrophic 
spending. 

ntroduction 

Under a series of health care policy initiatives begun in the 

arly years of the 21 st century and spurred by national health re- 

orms in 2009, China swiftly achieved universal health coverage 

UHC) for its population by 2011. 1 However, insurance coverage at 

 basic level left many households exposed to catastrophic medical 

xpenditures if treatment spending exceeded the ceiling of the ba- 

ic insurance schemes, which were relatively low for the voluntary 

chemes for the rural population and the urban non-employed. A 

ealth expense is often considered “catastrophic” when a house- 

old’s out-of-pocket expenditure absorbs 40% or more of its net 

ncome after essential spending. Using this definition, one study 

ound that 12 • 9% of the total population experienced catastrophic 

ealth expenses in China in 2011. 2 Rural individuals and those not 

mployed in the urban formal sector, two particularly vulnerable 

ubpopulations in China, respectively spent 33% and 30% of their 

nnual disposable income on out-of-pocket expenditures for inpa- 

ient admissions in 2013. 2 

As part of China’s effort s to eradicate poverty, including illness- 

nduced poverty, and to protect families from catastrophic med- 

cal spending, the government has taken steps towards increas- 

ng the financial coverage provided by its basic health insurance 

chemes. In 20 0 0, catastrophic medical insurance (CMI) was first 

ntroduced for beneficiaries of urban employee basic medical in- 

urance (UEBMI), and only in 2013 was CMI also offered to urban 

ndividuals not covered by UEBMI and rural residents, with some 

ariation by locality. By design, CMI supplemented insurance by 

elaxing the insurance reimbursement ceiling. This higher ceiling 

as intended to lower patients’ out-of-pocket payments by pro- 

iding additional reimbursement for catastrophic medical expen- 

itures. Thus, the introduction of CMI has the potential to protect 
2 
roups from the financial risk of incurring catastrophic spending 

rom unusual and expensive medical care. In this way CMI can 

lay an important role in preventing illness-induced poverty. In- 

eed, China continues to introduce policies to enhance financial 

rotection for low-income residents, such as a recently announced 

0-percentage-point increase in the reimbursement rate for inpa- 

ient expenditures for residents in poverty (i.e. an increase to 80% 

eimbursement for hospital admissions). 3 

Despite such policy changes, prior research has been inconclu- 

ive about the impact of CMI on out-of-pocket spending. 4-9 Such 

ixed impacts may be expected when patients with improved in- 

urance choose to seek care at higher-level providers, with an am- 

iguous impact of higher utilization on their out-of-pocket share 

f expenditures. 

Therefore, our study objective was to investigate the quantita- 

ive effect of China’s CMI on patients’ out-of-pocket spending and 

verall health expenditures. We examine three related but distinct 

ypotheses. First, CMI will increase medical care utilization, espe- 

ially for the most expensive kinds of care (such as inpatient treat- 

ent in urban tertiary hospitals), perhaps with spillovers for as- 

ociated follow-up care (such as outpatient visits). Second, out-of- 

ocket spending may decrease or increase, depending on whether 

he improved financial protection outweighs the increased overall 

pending and patient preference for care settings of higher per- 

eived quality. Third, CMI will encourage more rural patients to 

elf-refer or be transferred to the care settings used more often by 

heir better-insured urban counterparts, such as urban tertiary hos- 

itals. We used 2011 - 2015 patient-level cohort data from Tongx- 

ang, a county reasonably representative of eastern coastal China, 

o estimate the effect of CMI on health care expenditures for the 

ajority rural population, compared to the urban population who 

ad CMI during the entire study period (a difference-in-difference 

pproach). 

he Medical Insurance System in China 

Although by 2014 both employed and non-employed urban and 

ural residents had access to CMI, employed urban residents had 

ccess to CMI almost 15 years earlier, and overall enjoyed more 

enerous insurance benefits. This difference arose because basic 

edical insurance options depend on one’s place of residence, em- 

loyment, and household registration ( hukou ) status: the manda- 

ory UEBMI scheme covers urban formal sector employees; the vol- 

ntary New Cooperative Medical Scheme (NCMS, first introduced 

n 2003) serves rural individuals, and the voluntary Urban Resi- 

ents Basic Medical Insurance (URBMI, first introduced in 2007) 

overs urban individuals not covered by UEBMI. 10 Over the past 

ecade, many localities—including the county we study—began to 

erge the latter two risk pools to form “resident insurance.” Here- 

fter, we will focus on resident insurance and employee insurance 

UEBMI) as the two insurance schemes we are studying; the intro- 

uction of CMI improved the financial coverage of the former to 

ore closely approximate—but still fall short of—the latter. 

The benefit package for employee insurance has traditionally 

een far more generous than that of resident insurance because of 

iffering legacies of organizational structure and financing. Orig- 

nating from labour insurance for employees of state-owned en- 

erprises and the relatively generous government employee insur- 

nce system, UEBMI financing flows from employers and employ- 

es based on risk pools from formal sector employment. To reach 

niversal coverage, China later introduced voluntary schemes to 

over the remaining population, financed through central, provin- 

ial and local governments as well as household premium contri- 

utions. 11 By design, UEBMI covered urban formal sector employ- 

es while NCMS and URBMI covered rural residents and lower- 

ncome urban residents like the unemployed, disabled, and elderly, 
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Figure 1. CMI Reimbursement Rate in Tongxiang (2014-15) 

i

a

c

e

c

s

a

d

o

o

t

e

b

N

p

t

t

c

s

b

t

o

n

i

p

c

o

e

a

6

f  

a

i

b

i

a

M

o

T

t

a

d

f

t

r

i

i

(

a

e

I

a

r

t

i

r

c

c

r

g

D

s

e

c

i

(

t

a

o

t

w

m

w

o

i

b

i

w

s

n

t

2

c

i

o

t

w

n addition to students and children. Employee insurance is avail- 

ble to workers at highly subsidized premiums as part of the so- 

ial security system. For residents who are not employed, self- 

mployed (e.g. in agriculture), or have not paid enough social se- 

urity contributions to qualify for employee insurance, resident in- 

urance is available for purchase at a modest premium, albeit with 

 limited benefit package compared to employee insurance. 11 

Over time, investments in better healthcare coverage increased, 

eepening the benefit packages of insurance and strengthening 

ther parts of China’s health system, including reform focused 

n four other areas: public health, primary health care, essen- 

ial medicines, and government hospital reforms. 12 Additional el- 

ments were added to enhance the financial protection provided 

y insurance, including reimbursements for outpatient care within 

CMS and URBMI, and reduction of individual copayments for in- 

atient and outpatient care. 12 , 13 The staggered introduction of CMI 

o different localities’ resident insurance schemes was a part of 

hese efforts. Resident insurance plus CMI started in a few pilot 

ities in 2013, with many more cities adopting this new policy 

ince 2014. The 2014 addition of CMI to the resident insurance 

enefit package in Tongxiang, the county we study, followed this 

rend, aiming to bolster financial protection and reduce high out- 

f-pocket spending for rural residents and the urban population 

ot covered by employee insurance. 

In Tongxiang, within each calendar year, after the resident basic 

nsurance reimburses one’s inpatient and/or special outpatient ex- 

enditures, CMI reimburses part of an individual’s total annual ac- 

umulated out-of-pocket expenditure if it exceeds a certain thresh- 

ld. In 2014 and 2015, that threshold was 18,386 RMB ($2,962)—

quivalent to the average income of a rural resident in Tongxi- 

ng in 2012. In 2014, CMI’s reimbursement rates were 50%, 55%, 

0%, 65% for expenditure intervals from 18,386 to 50,0 0 0 RMB, 

rom 50,0 0 0 to 10 0,0 0 0 RMB, from 10 0,0 0 0 to 150,0 0 0 RMB, and

bove 150,0 0 0 RMB, respectively. In 2015, the reimbursement rate 

ncreased 5% for each interval (see Figure 1 ). With higher reim- 

ursement rates and no upper bound at the highest expenditure 

nterval, CMI is expected to enhance healthcare affordability and 

ccessibility. 

ethods 

Our research on the introduction of CMI specifically focused 

n the spending outcomes of resident insurance beneficiaries in 

ongxiang, a rural county in China. Our study period is 2011 

o 2015. As noted, CMI was introduced to the resident insur- 

nce scheme in Tongxiang at the beginning of 2014. We use a 

ifference-in-difference approach to explore spending changes be- 

ore and after 2014 for the resident insurance group, compared 
3 
o beneficiaries of employee insurance. Between 2011 and 2015, 

esident insurance coverage changed significantly, while employee 

nsurance experienced only minor changes. Specifically, resident 

nsurance switched from not having catastrophic health coverage 

i.e., paying 100% out-of-pocket for any spending beyond the insur- 

nce ceiling of 18,386 RMB) to having a CMI contingency that cov- 

red 55-70% of costs after spending 18,386 RMB on medical care. 

n addition, there were slight decreases made to inpatient coinsur- 

nce rates below the ceiling as well. Employee insurance beneficia- 

ies, on the other hand, had more generous coverage (since before 

he beginning of our study period in 2011) with only small changes 

n deductibles and coinsurance rates during our five-year study pe- 

iod. Since resident insurance experienced a significant structural 

hange with the addition of CMI, while employee insurance only 

hanged on the margins, we can examine the policy impact on the 

esident insurance beneficiaries as the treatment group while re- 

arding the employee insurance beneficiaries as a control group. 

ata sources and participants 

The datasets we use for our analysis include administrative, 

urveillance, and medical claims records. First, as part of the gov- 

rnment’s population health initiatives, Tongxiang authorities have 

ompiled a master administrative health database that records res- 

dents’ demographic information including household registration 

 hukou ), insurance status, self-reported income category, educa- 

ional attainment of household members, and several other vari- 

bles. As of the beginning of 2015, the database had information 

n about 667,0 0 0 individuals residing in Tongxiang, or 97% of the 

otal 2014 population. For this study, we linked this first dataset 

ith two other ones. Second, the provincial surveillance database 

onitors all patients diagnosed with hypertension or diabetes 

ithin Zhejiang province, reported by public hospitals, clinics, and 

ther providers. Third, we linked to the Tongxiang county health 

nsurance medical claims for both employee and resident insurance 

eneficiaries with hypertension or diabetes mellitus, overwhelm- 

ngly type 2 (hereafter diabetes), based on individuals diagnosed 

ith those two chronic diseases. 

We link the administrative database, the surveillance hyperten- 

ion and diabetes database and the medical claims using unique 

ational ID numbers for the same individuals. The matched pa- 

ients’ insurance claims data cover healthcare utilization between 

011 and the end of 2015. There is an 100% match between the 

laims data and the surveillance data in 2015. However, this data 

s not fully representative of those originally enrolled in 2011, only 

f those who were diagnosed and alive by 2015. There is attri- 

ion both from moving away, death, and those missed because they 

ere not yet diagnosed or remain unaware of their condition. 
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We chose to examine this subpopulation of individuals with 

hronic disease because of their increased likelihood of health care 

tilization and risk of catastrophic medical expenditures. Since hy- 

ertension is the most common non-communicable disease (NCD), 

he sample includes a large subset of the population and, as indi- 

iduals with pre-existing conditions, a subset likely to be affected 

y this policy and observed in the data with positive healthcare 

tilization. 

ypotheses and variables 

We explore a variety of outcomes related to healthcare utiliza- 

ion, including total spending, inpatient spending, inpatient spend- 

ng conditional on having an inpatient admission (i.e., conditional 

n inpatient spending greater than zero), outpatient spending, 

ut-of-pocket spending, and care setting (i.e., change in hospital 

ier). As noted, we anticipate that CMI will increase medical care 

tilization, especially for inpatient care, perhaps with spillovers 

or associated follow-up outpatient care. Out-of-pocket spending 

ay decrease or increase. Both theory and previous empirical evi- 

ence suggest that better insurance coverage leads patients to seek 

igher quality care. According to data from the 4th National Health 

ervice Survey in 2008, among rural residents the majority of first- 

ontact care was at village clinics (57%) or township health centres 

24%), with only 2% of rural residents seeking first-contract care 

t municipal or provincial hospitals. By contrast, more than one- 

uarter of urban patients, who enjoy higher incomes and greater 

nsurance coverage, self-referred to municipal or provincial hospi- 

als for first-contact care. 14 Moreover, bed occupancy rates of com- 

unity and township health centres were relatively low at 55 • 5 
nd 62 • 1%, respectively, suggesting that many patients able to pay 

or hospital-based care often self-refer to higher-level hospitals. 14 

n the present context, we predict that catastrophic insurance will 

ncourage more rural patients to self-refer or be transferred to the 

are settings used more often by their better-insured urban coun- 

erparts, such as urban tertiary hospitals, which may increase their 

ut-of-pocket spending. 

tatistical analysis 

We undertook analyses in two steps. First, we summarize ex- 

enditure trends for both insurance groups over the time period 

f the study. To explore the validity of the difference-in-difference 

nalysis of CMI introduction for resident insurance beneficiaries, 

e confirmed that resident and employee insurance beneficiaries 

ave comparable trends in pre-reform spending, an important pre- 

iminary condition for employee insurance beneficiaries to consti- 

ute a viable comparison group. 

Second, we estimate regression analyses to investigate the im- 

act of CMI. The general equation for the difference-in-difference 

rdinary least squares (OLS) analyses to test our hypothesis is as 

ollows: 

 it = Y ≥2014 + α∗( I i = Resident ) + β∗1 ( t ≥ 2014 ) + ag e it 

+ gende r i + educatio n i + ag e it ∗gende r i + ε it 

The specific regression equation we ran is as follows: 

 it = β0 + β1 P ostY ea r it + β2 ResidentInsuranc e it 

+ β3 ( P ostY ea r it × ResidentInsuranc e it ) + β4 AgeCat 2 it 

+ β5 AgeCat 3 it + β6 AgeCat 4 it + β7 AgeCat 5 it + β8 Gende r it 

+ β9 EducationCat 2 it + β10 EducationCat 3 it 

+ β11 EducationCat 4 it + β12 EducationCat 5 it 

+ β13 EducationCat 6 it + β14 EducationCat 7 it + ε it 

In addition, we ran a triple-difference (difference-in-difference- 

n-difference) regression, interacting resident insurance, post- 
4 
eriod and an indicator variable for a higher quality, major hos- 

ital, in order to estimate the percent change in utilization for res- 

dent insurance beneficiaries after the introduction of CMI in larger 

rban hospitals. 

 it = β0 + β1 PostYea r it + β2 ResidentInsuranc e it 

+ β3 Ma jorHospita l it + β4 ( PostYea r it × ResidentInsuranc e it ) 

+ β0 + β1 PostYea r it + β2 ResidentInsuranc e it 

+ β3 Ma jorHospita l it + β4 ( PostYea r it × ResidentInsuranc e it ) 

+ β7 ( PostYea r it × ResidentInsuranc e it × Ma jorHospita l it ) 

+ β8 AgeCat 2 it + β9 AgeCat 3 it + β10 AgeCat 4 it + β11 AgeCat 5 it 

+ β12 Gende r it + β13 EducationCat 2 it + β14 EducationCat 3 it 

+ β15 EducationCat 4 it + β16 EducationCat 5 it 

+ β17 EducationCat 6 it + β18 EducationCat 7 it + ε it 

The dependent variable s it is the natural log of the real spend- 

ng outcome of interest for patient i in year t. Y ≥2014 is the indica-

or variable for years 2014 and 2015, capturing the pre-post differ- 

nce in real spending. β is the coefficient of interest, as the vari- 

ble captures the interaction between being a beneficiary of resi- 

ent insurance and the Y ≥2014 indicator variable for the 24 months 

fter CMI was adopted (2014 and 2015). In other words, the esti- 

ated β represents the pre-post difference for resident insurance 

eneficiaries compared to the pre-post difference for employee in- 

urance beneficiaries: the difference-in-difference estimate. We fo- 

us on that interaction to understand the impact of CMI availabil- 

ty for resident insurance beneficiaries. To disentangle this impact 

rom other individual-level characteristics that influence medical 

pending and broader trends, we control for a series of other vari- 

bles. age it is an age group fixed effect for person i in year t . We

roup ages into five-year categories. gender i controls for whether 

atient i is male or female; education i controls for the educational 

ttainment level of patient i . We also include an interaction vari- 

ble between gender and age. In sensitivity analyses with addi- 

ional controls for pre-reform trends, we also estimated difference- 

n-differences with fixed effects for each year (to control for trends 

cross years that are similar for all patients) and years interaction 

ith resident insurance; results from these specifications including 

ll year interactions β2011 − β2015 were similar to those reported 

elow. 

Finally, estimated a regression to provide a reference point re- 

arding incentives towards seeking care from a hospital, especially 

ne of a higher quality. We run a logit equation to estimate the ef- 

ect of distance from a hospital on an individual’s decision to seek 

are there. This methodology, sometimes referred to as “differential 

ifference” estimation (see work by Einav et al. (2016) 15 and Mc- 

lellan et al. (1994). 16 The regression can be summarized by the 

xpression 

i = αi − βi d i , 

here μi represents the utility from using a major urban hospital, 

ncluding any individual-specific αi that may reflect perception of 

he higher quality of care, less the travel costs associated with d i , 

he distance of that patient from the nearest major hospital, rela- 

ive to their local one (e.g., the township health center). Since we 

ave township data for each individual in our data set, we esti- 

ate distance to a major hospital by using the distance between 

heir township and the closest major urban tertiary hospital as a 

roxy, and then examine how this distance interacts with patterns 

f inpatient utilization and spending in the post-CMI period. 

ole of the funding source 

The funders had no direct role in the study design, data collec- 

ion, data analysis, interpretation, or writing of the report. 
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Figure 2. Effects of CMI on Healthcare Expenditures 

Notes: The figure above shows the results of the difference-in-difference estimation. The significance indicators show 

∗∗∗ at the 0 • 01 level, ∗∗ at the 0 • 01 level, and ∗ at 

the 0 • 05 level. The dependent variable of interest shows various variables representing spending. Each outcome includes the same set of controls in the regression, which 

include year fixed effects, age grouped in 5-year bins, gender, education level, and an interaction between age and gender. ’Expenditure’ refers to the total annual amount 

in RMB that a patient spent on that type of care. ’Conditional’ refers to a sample restricted to patients that had positive spending of that type during the after years (2014- 

2015). ’OOP’ refers to out-of-pocket spending. ’Inpatient Expenditure at Urban Tertiary Hospital’ refers to a triple difference-in-difference equation that interacts post-period, 

hospital tier and total inpatient expenditure. The error bars show the 95% confidence interval. 
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Table 1 shows the summary statistics of our sample. Average 

ge in 2011 was 61 • 9, with 46 • 8% male. The primary outcome vari-

bles by individuals’ insurance type, in 2011 and 2015, the first and 

ast years of our study period. The total number of patients repre- 

ents all the patients in our data set. Since not every individual will 

xperience a hospitalization in every year, some variables have a 

estricted number of observations. For example, the percentage of 

esident insurance beneficiaries who were hospitalized was 9 • 6% in 

011 and 16 • 6% in 2015. “Conditional inpatient expenditure” refers 

o inpatient expenditures conditional on having an inpatient ad- 

ission in that year. Similarly, conditional inpatient out-of-pocket 

OOP) expenditure refers to OOP spending among those who were 

ospitalized. For example, among those with a hospitalization in 

011, residents on average spent 1,339 RMB more than employees 

id; by 2015, that gap had narrowed to only 178 RMB on average. 

otal spending climbs significantly for both groups throughout the 

ears in question (see Table 1 ). 

arallel pre-reform (2011-13) time trends 

We first confirm approximately parallel pre-reform time trends 

f outcomes between the treated and control groups. We are 

pecifically interested in the trends in spending from 2011 to 2013, 

he period prior to the introduction of catastrophic insurance for 

ur treatment group. As noted, resident insurance beneficiaries 

ave less generous coverage and therefore it is not surprising 

hat they have a higher share of spending that is out-of-pocket. 

owever, as long as the pre-reform trends are similar, the better- 

nsured employees can serve as a comparison group capturing the 

emporal trend in healthcare utilization in China during this pe- 

iod of rapid economic growth and utilization increase. While the 

ctual monetary value of spending differs across the resident and 

mployee insurance groups, with resident insurance beneficiaries 
5 
ypically spending less (although with higher out-of-pocket pay- 

ents), the trends in spending are similar. 

For employee insurance beneficiaries, spending increases 

oughly 35% during those years, while resident insurance benefi- 

iary spending increases by roughly 50%, from a lower base level 

f spending. The two groups both see modest increases in inpatient 

pending from 2011 to 2013, and similar increases in total outpa- 

ient spending, albeit from a lower base (since outpatient visits are 

ypically much less costly than inpatient admissions). 

Total out-of-pocket spending increases by roughly 20 0-30 0 RMB 

or both groups during the pre-reform period, although resident 

nsurance beneficiaries bear higher out-of-pocket costs. Inpatient 

ut-of-pocket spending is decreasing for both groups before the 

ntroduction of CMI, while outpatient out-of-pocket costs actually 

ncrease during the same period. These trends demonstrate how 

iffering levels of spending by the two groups still show similar 

rends prior to the introduction of CMI. 

he impact of CMI: Regression results 

We estimate effects of CMI on inpatient and outpatient expen- 

itures based on difference-in-difference regression analyses, re- 

orted in Figure 2 . The empirical results show that CMI led to sig- 

ificantly greater medical utilization and expenditures for resident 

nsurance beneficiaries, closing part of the gap between them and 

heir better-insured counterparts covered by employee insurance. 

pecifically, the difference-in-difference empirical results show 

hat resident insurance beneficiaries enjoyed a small, statistically 

ignificant increase in the probability of using any inpatient care 

fter they were covered by CMI, relative to the increase for em- 

loyees. Their inpatient expenditure increased by 1 • 3% (p = • 0344), 

elative to the UEBMI comparison group ( Figure 2 , first bar). Thus, 

t appears that catastrophic medical insurance for resident insur- 

nce beneficiaries relaxed the constraint on accessing expensive 

edical care, as intended. For those who did experience an inpa- 
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Table 1 

Summary Statistics for Beneficiaries of Resident Insurance and Employee Insurance 

Period Insurance 

Type 

Total 

Number of 

Patients 

Mean Total Annual 

Expenditure (RMB) 

Mean Annual 

Conditional Inpatient 

Expenditure (RMB) 

% With 

Hospital 

Admission 

Mean Annual Total 

Outpatient 

Expenditure (RMB) 

Mean Annual 

Total OOP 

(RMB) 

Mean Annual 

Conditional Inpatient 

OOP (RMB) 

Pre-CMI (2011) Resident 59588 2024 11028 9.6 969 1275 6057 

Employee 12141 4425 17794 12.1 2325 1030 4718 

Post-CMI (2015) Resident 57971 4011 14874 16.6 1544 2028 6694 

Employee 13758 8164 25042 19.0 3444 1953 6516 

Notes: The table above shows the summary statistics for our data set by insurance type, in 2011 and 2015, the first and last years of our study period. The total number of patients represents all the patients in our data set, 

but some variables have a restricted number of patients. The variables which show conditional expenditure refer only to patients with positive expenditure in the years in question, which naturally is a smaller subset of the 

data, since not every individual seeks care in every year. The percent of the total number of patients who were admitted to the hospital, therefore incurring some level of positive spending, is the same for conditional inpatient 

expenditure and conditional inpatient OOP expenditure. Spending variables are CPI-adjusted to represent real spending in 2015 RMB. 
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1 In other words, although they were paying a smaller share of the “pie,” the 

bigger “pie” led to their share of the “pie” being larger than before the change. 
ient admission, conditional inpatient spending was not statistically 

ignificantly higher. 

However, there did appear to be greater inpatient utilization at 

igher-tier hospitals, as shown by our difference-in-difference-in- 

ifference regression interacting resident insurance with an indi- 

ator for the post-period and indicator for a higher hospital tier 

 Figure 2 , second bar). Village clinics, township health centres, and 

ounty-level hospitals are grouped together as the reference cat- 

gory, while urban tertiary hospitals are their own subgroup. The 

esults show that inpatient spending by resident insurance benefi- 

iaries in the after period at urban tertiary hospitals increased by 

3 • 6% (p < • 001). This large increase from a small base suggests

hat CMI enabled some patients to access higher-level providers 

erceived to be of higher quality or more appropriate given the 

everity of their condition. 

The difference-in-difference regression results also suggest that 

utpatient expenditure increased by 4 • 1% (p < • 001), slightly 

reater than the increase in inpatient spending, perhaps because 

utpatient care is complementary to inpatient care (i.e., follow-up 

pecialist visits after an inpatient admission). Thus, both inpatient 

nd outpatient overall resource use increased among resident in- 

urance beneficiaries, relative to employee insurance beneficiaries, 

hen the former began to enjoy CMI. 

Whether out-of-pocket spending decreases or increases after 

his change in overall spending is the focus of our final set of anal-

ses. The orange rows show the estimated effect of CMI introduc- 

ion on various categories of out-of-pocket (OOP) spending. Total 

OP spending increases by 73 • 3% (p < • 001) for the resident in-

urance, post-CMI group. Inpatient OOP expenditure increases by 

 • 1% (p < • 001), while outpatient OOP expenditure increases by 

1 • 5% (p < • 001). Inpatient OOP spending conditional on positive 

pending does not exhibit a statistically significant change (3 • 8%, 

 = • 0542). These findings show that CMI provides greater finan- 

ial protection from increases in OOP spending on inpatient care 

han outpatient care, since outpatient OOP spending constitutes 

he majority of the total increase in OOP spending. With the in- 

roduction of CMI, out-of-pocket spending increased across both 

ypes of visits, but particularly for outpatient costs which are not 

 primary target of CMI. This does not necessarily indicate that 

here were greater overall increases in outpatient use relative to 

npatient use, because inpatient spending is covered by the CMI. 

owever, it is important to note for the spending categories that 

xhibited the highest percent increase (i.e. inpatient expenditures 

t urban tertiary hospitals, total OOP expenditure and outpatient 

OP expenditure) that the large percent increase could have oc- 

urred in part because of the smaller starting base. Moreover, as 

hown previously in Table 1 , out-of-pocket spending as a share 

f total expenditures declines for resident insurance beneficiaries 

ver the study period, despite their increase relative to the com- 

arison group. Specifically, OOP spending represented 63% of total 

xpenditures for residents in 2011, declining to 51% in 2015. For 

mployee insurance recipients, OOP spending as a share of total 

xpenditures stayed roughly constant at 23% ( Table 1 ). 

Thus, the data suggests that residents’ increased use of medi- 

al resources, including in higher-tier settings, led to an increase 

ather than decrease in OOP spending, although this increase in 

OP spending declines as a portion of total spending. 

ther analyses 

As a further empirical probe into this result, we estimated a 

ifferential distance regression to assess residents’ willingness to 

ay for care that is perceived to be of higher quality, after CMI 

overage. In order to quantify willingness to pay for higher qual- 

ty health care, we code the distance between a resident insurance 

eneficiary’s hometown and the nearest urban tertiary care centre 
7 
the highest quality tier of health care provider in their choice set). 

ur differential distance analysis builds on the triple-difference 

nalysis mentioned above, similar to the analyses of Einav et al. 

2016) 15 and McClellan et al. (1994). 16 We find that the distance to 

n urban tertiary care centre does impact the decision to seek care 

here: an increase in distance of 1km from an urban hospital de- 

reases the probability of seeking care from such a hospital by log- 

dds -0 • 0056, or odds 0 • 499. This means that an increase in dis-

ance of 1km (approximately 1 • 28 mins by car) reduces the proba- 

ility of going to an urban hospital by 0 • 33. Therefore, resident in- 

urance beneficiaries’ statistically significant increase in treatment 

t urban tertiary hospitals after CMI is consistent with better insur- 

nce coverage relaxing their constraint on choosing a more distant 

rovider of higher perceived quality. 

In sensitivity analyses with additional controls for pre-post 

rends, we also estimated difference-in-differences with fixed ef- 

ects for each year (to control for trends across years that are 

imilar for all patients) and years interaction with resident insur- 

nce; results from these specifications including all year interac- 

ions were similar to those main results. 

iscussion 

ey results 

The results of this study indicate that when more robust cover- 

ge is implemented for catastrophic expenses, spending increases 

cross the board—for both inpatient and outpatient care. Access to 

MI enabled insurance recipients to spend more overall, and they 

n average ended up paying more out-of-pocket. 1 

Higher spending results not only from greater utilization of 

ealth services, but from greater utilization at larger urban hospi- 

als, rather than nearby village clinics, township health centres, or 

ommunity health centres. These changes in utilization and spend- 

ng may be determined as much by the physician as by the patient. 

nder a fee-for-service system, physicians in China have had incen- 

ives to prescribe medications 17 , 18 and treatments 19 (though some 

f these incentives were removed in 2009 health care reforms). 

esident insurance beneficiaries obtained more care at urban hos- 

itals than before CMI, and may have been able to follow-through 

ith additional diagnostic tests and therapies recommended by 

heir treating physicians, given that insurance would cover a sub- 

tantial part of the expenditures. Physicians at larger urban hospi- 

als are likely to prescribe more expensive care, especially as they 

ave access to treatment options perceived by both patients and 

roviders to be of higher quality. The differential distance calcula- 

ions explored above provide support for this hypothesis. Distance 

o an urban hospital reduces care-seeking from these types of facil- 

ties; however, post-CMI rates of expenditure at these hospitals in- 

reased significantly (from a small base). Clearly, demand for inpa- 

ient services at urban hospitals by individuals with resident insur- 

nce is price-elastic. While distance may be a deterrent, reduction 

n the share of costs borne out-of-pocket relaxes the constraint on 

illingness and ability to pay for urban hospital care. 

Greater post-CMI spending might also result from fewer pa- 

ients self-discharging from hospitals early or even ignoring physi- 

ian recommendations to be hospitalized altogether. Despite self- 

ischarge rates decreasing from 2003 to 2011, rates remain high, 

specially for rural populations, with 2011 estimates at 33 • 7% for 

ural groups compared to 27 • 2% for urban. 20 With greater financial 

overage for catastrophic payments, patients may feel more com- 

ortable following doctors’ recommendations and remaining in the 
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ospital, thereby incurring greater inpatient and out-of-pocket fees 

han they would have otherwise. 

imitations 

Despite the strengths of a patient-level pre-post analysis with 

 comparison group, our study has several important limitations. 

he pre-treatment parallel trends and post-CMI effects could be 

etter captured were the time period of our data to extend wider 

han the 2011 to 2015 range. Difference-in-difference relies on the 

ssumption that the treatment and control groups have parallel 

rends; while we do our best to establish this trend with data from 

011 through 2013, data from earlier than 2011 would strengthen 

his assumption. Further, since the addition of CMI to resident in- 

urance occurred in Tongxiang in January 2014, we have only two 

ears of data after the policy change, so will be missing any cu- 

ulative or longer-term effects not captured in the first two years. 

ore recent data could confirm the increase in various types of 

pending and give further insight into the long-term effects of CMI 

n spending. 

Our data was also restricted to patients in the system with 

ypertension and diabetes, a subset of the population who regu- 

arly seek treatment for chronic conditions. Therefore, our spend- 

ng increase estimates could be upwardly biased compared to a 

ataset which included patients who were healthier and did not 

eek care as often. On the other hand, those with more serious 

onditions than hypertension and diabetes may benefit more (e.g. 

ancer, heart attack, stroke, kidney failure), so our estimates could 

e an underestimate for that group. Because our results are only 

ased on a subset of individuals with pre-existing conditions, our 

esults are not entirely representative of the entire population. 

In addition, while difference-in-difference analysis, i.e., pre- and 

ost-CMI comparison with a control group, is a statistical method 

ften used to assess the causal impact of a change relative to the 

ontrol group, there may be variables missing from our data that 

e were not able to control for in our regression analyses. 

Finally, by design our study only explores the effect of CMI on 

he rural population of Tongxiang. Further research could expand 

he study of CMI to examine the effect of CMI on urban popula- 

ions, or other regions in China. 

eneralizability 

This study provides additional empirical evidence for better un- 

erstanding the effects of China’s nationwide efforts to bolster UHC 

nd provide greater financial coverage to reduce disparities in ac- 

ess and outcomes. Understanding how CMI may actually increase 

ifferent types of expenditure by incentivizing more and better- 

uality care is essential for future initiatives aimed at improving 

opulation health and protecting against high costs of care. 

Our research suggests that CMI must be paired with other ini- 

iatives in order to continue to provide better financial coverage, 

specially given the potential misalignment of supply-side incen- 

ives in China’s health system. Research shows that reorienting 

are towards outpatient rather than inpatient care, 21 or moving 

way from fee-for-service toward bundled payment or mixed FFS 

ith capitation and pay-for-performance 22 can have positive ef- 

ects. In addition, our study supports a growing body of evidence 

n policies that seek to mitigate rural-urban disparities in access to 

uality care, 23,24 which are exacerbated by differences in income 

nd other economic outcomes. 25 

Our study also points to a need for more targeted health care 

id. Narrowing the gap between the coverage of employee and 

esident insurance is one step towards reducing illness-induced 

overty and improving the security of rural Chinese livelihoods. 
8 
urther research studying health outcomes of CMI and other ini- 

iatives targeting vulnerable populations would be valuable. 
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