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Background: While past experiences show that a health system financing mechanism can 
support resilience to shocks, the impact on the sustainability of the financing system is 
exceptionally important considering the magnitude of the COVID-19 pandemic. The role of 
Social Health Insurance (SHI) in responding to the pandemic brings about an influence on 
insurance system sustainability. This study investigates the impact of China’s COVID-19 
treatment policy on the sustainability of its SHI system, explores influences of the policy on 
Wuhan’s system, and discusses the effects of an assumed equivalent emergency on SHI funds 
for five other provincial capital cities in China.
Methods: The study was conducted using pay-as-you-go actuarial models of Urban 
Employee Basic Medical Insurance (UEBMI) and Urban and Rural Residents Basic 
Medical Insurance (URRBMI) funds, which constitute China’s basic health insurance sys
tem. Current and accumulated balances of the funds in 2020 are predicted and utilized to 
measure the sustainability of health insurance funds during emergencies.
Results: The findings suggest a disparity in the capacities of insurance schemes and 
localities. If the surplus before 2018 is not considered, it is likely that the URRBMI fund 
of Wuhan would suffer a deficit, whereas the UEBMI would retain a considerable surplus. To 
maintain the current actuarial balance of the URRBMI fund, coverage for ordinary inpatient 
and outpatient expenses would have to be significantly reduced in Wuhan, potentially 
affecting enrollees’ wellbeing. A similar situation may occur in three other cities, some 
with underdeveloped economies and lower per capita income are likely to be encountered 
with worse situation than Wuhan.
Conclusion: Concerning fragmentation of China’s SHI system, to strengthen longer-term 
preparedness to manage future emergencies, this study suggests the integration of insurance 
schemes and provincial pooling, fund balance adjusting and an emergency safety net are also 
advised. All options call for more public health investments.
Keywords: public health emergency, COVID-19 pandemic, public health insurance, 
sustainability, disparity

Introduction
The COVID-19 pandemic has precipitated unprecedented economic, social and 
health crisis worldwide, raising reflection on underlying factors that distinct coun
tries in their response. One of the considerations lies in financing, which has been 
identified as a core aspect enabling or hindering health systems’ capacity respond
ing to past shocks.1 In China, where confirmed cases were first reported, Social 
Health Insurance (SHI) was placed as the first firewall in addressing the treatment 
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cost, with the out-of-pocket (OOP) payment furthered 
covered fiscally.2 According to the official report 
“Fighting COVID-19: China in Action”, 67% of treatment 
costs have been reimbursed by SHI funds.3 For China, the 
accountability of financing mechanism may not seem a big 
problem at first glance concerning the proportion of con
firmed cases in the population (0.088‰), yet taking into 
account the fragmented insurance systems for urban 
employees and other residents, inadequate input from 
government,4 regionally-pooled nature of funds and 
100% hospitalization of COVID-19 confirmed patients, 
the effect on the sustainability of SHI system is of much 
concern, especially for regions where cases were concen
trated, ie, Wuhan city and Hubei province.

Not much research has been done up to now on the 
impact of a sudden public health emergency on financing, 
potentially because the world has not witnessed such 
a widespread pandemic within a short time. For China, 
although there are already plenty of studies on the sustain
ability of SHI, most of them focus on the effect of day-to-day, 
chronic challenges, including aging, climate change, pollu
tion, and policy change. This article aims to investigate the 
impact of China’s COVID-19 treatment policy on the sus
tainability of its SHI system, particularly, it seeks to explore 
the influence of the policy on city Wuhan’s system, as well as 
on five other provincial capital cities in the country, under the 
presumed condition that such event broke out in these cities. 
The cities sampled are city C with approximately the same 
per capita disposable income as Wuhan, City H and G with 
much higher income, and city N and X, whose income are 
among the lowest in China.

For countries like China that address SHI as the funda
mental infrastructure in their pursuing of universal health 
coverage, the performance and sustainability of insurance 
system will to a large extent determine the resilience of 
their health systems to withstand future crisis, then inves
tigation on the impact on China’s health insurance system 
will not only help to evaluate the economic outcome and 
system accountability of the nation but also promote wider 
reflection on what can be done on sustainability and equit
ability of health insurance system to cope with large-scale 
health emergency in the time ahead.

Methods
The selection of the research method is closely related to 
China’s institutional background. The country’s healthcare 
system under the planned economy era provided nearly 
universal coverage, with separate schemes for government 

officials and staff, state-owned enterprises (SOEs), employ
ees, and rural citizens. From the end of the 1980s, mass 
bankruptcies of SOEs occurred as a result of the market 
transition, subsequent retrenchments in the urban health 
sector, along with the breakdown of communist commu
nities in rural areas, undermined the institutional and eco
nomic foundations of the previous system and led to the 
development of a mini welfare state.5 Old insurance 
schemes were either dismantled or substantially weakened. 
By 1998, insurance coverage had fallen to 5 and 38% in 
rural and urban areas, respectively.6 Further impacted by the 
significant inflation of medical costs,7 the Chinese system 
was considered by the World Health Organization (WHO) 
as among the least equitable in the world by 2000.8

In 2009, China launched its comprehensive health 
reform, aiming to establish a basic healthcare system cov
ering the entire population by 2020. While overall cover
age reached 95% by 2019, the fragmented SHI system 
remained because of the country’s historically decentra
lized and incremental approach toward universal 
coverage;9,10 the separate schemes of the Urban 
Employee Basic Medical Insurance (UEBMI), Urban 
Resident Basic Medical Insurance (URBMI), and New 
Cooperative Medical Insurance (NCMI) vary greatly in 
terms of financing and benefits. The Chinese government 
announced its blueprint for integrating the urban and rural 
resident schemes in early 2016. URBMI and NCMI were 
gradually consolidated into Urban and Rural Residents 
Basic Medical Insurance (URRBMI) in many parts of the 
country, including the cities sampled in this research. The 
systemic fragmentation is further reflected in the region
ally pooled nature of insurance funds. Pooled at the muni
cipal and even county levels, there were roughly 2852 
NCMI units, 333 UEBMI units, and 333 URBMI units 
by 2015,11 and significant differences exist across schemes 
and regions.

To investigate COVID-19’s pressure on health insur
ance funds (or that of public health emergencies of the 
same magnitude), respective actuarial models are con
structed for URRBMI and UEBMI. Considering the fact 
that SHI schemes in China are defined benefit schemes 
based on pay-as-you-go (PAYG) system, actuarial models 
constructed are all PAYG models. The current and accu
mulated balances in the sample period are predicted from 
the models and utilized to measure the effects on the 
sustainability of the SHI fund. Here, the current balance 
is obtained from the difference between fund income and 
expenditures in the current period, and the accumulated 
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balance is the sum of the current balance and the accumu
lated balance of the past year. Considering that the inte
gration of URBMI and NCMI into URRBMI was widely 
accomplished only after 2017, 2018 was chosen as the 
starting year in this simulation, and no management cost 
is considered, according to China’s Social Security Act.

Actuarial Model
Actuarial Model of the URRBMI Fund
The URRBMI fund is financed by both individual contri
butions and government subsidies at a 30–70 split, with 
slight differences between localities.12 Total fund income 
of city i in year t (denoted as AIi;t) equals the product of: 
the total number insured in city i (ARPi;t), per capita 
contributions in that year (PIi;t, released by healthcare 
security administrations of sample cities), and the collec
tion rate (βA), which is the number of enrollees who 
contributed relative to those who were supposed to pay 
the premium. As Equation (1) shows:

AIi;t ¼ ARPi;t � PIi;t � βA
t¼2018;2019;2020ð Þ (1) 

Besides expenditures for reimbursement of inpatient 
expenses, there are pooled funds for reimbursement of 
outpatient expenses in all sample cities. In 2018 and 
2019, the total expenditures of the URRBMI fund (ACi;t) 
included the reimbursement for outpatient (TOCA

i;t) and 

inpatient (TICA
i;t) expenses, as follows:

ACi;t ¼ βA � TOCA
i;t þ TICA

i;t

� �

¼ βA �
ARPi;t � OA

i;t � POCA
i;t � kA

i;t

� �

þ ARPi;t � IA
i;t � PICA

i;t � cA
i;t � rA

i;t

� �

2

6
4

3

7
5

t¼2018;2019ð Þ

(2) 

In Equation (2), TOCA
i;t is calculated as the product of: 

ARPi;t, the number of outpatient treatments per enrollee 
(OA

i;t), the average outpatient expenses per treatment 

(POCA
i;t), and the general reimbursement rate for outpatient 

expenses (kA
i;t). Meanwhile, TICA

i;t is calculated as the pro
duct of: ARPi;t, the number of hospitalizations per enrollee 
(IA

i;t), the average inpatient cost per hospitalization (PICA
i;t), 

the coverage scope of the URRBMI fund (cA
i;t), and the 

reimbursement rate for inpatient expenses (rA
i;t). The cover

age scope refers to the proportion of inpatient expenses 
that are within the official directory of UEBMI, and rA

i;t is 
the reimbursement rate for expenses that are within the 
directory.

From 2017, to strengthen control of excessive medical 
expenses, China implemented a form of fund budget man
agement characterized by paying based on Diagnosis 
Related Groups rather than as Fee for Service. All cities 
studied in this research were included in the experimental 
cities in this implementation. It is generally believed that 
medical expenses decreased because of this policy, thus, 
fund reimbursement expenditures for ordinary expenses 
are reduced in this research by the average proportion as 
calculated by two widely cited Chinese studies on the 
impact of payment reform on fund expenditures.13,14 The 
same practice is used in the calculation of UEBMI fund 
expenditures.

When t equals 2020, fund expenditures also include the 
reimbursement for hospitalization expenses caused by 
COVID-19 (denoted as CorexpA), which equals the pro
duct of the number of confirmed patients in the URRBMI 
system (CorA) and per patient treatment costs (Corexp), as 
follows:

ACi;t ¼ βA � TOCA
i;t þ TICA

i;t

� �
þ CorexpA

h i

¼ βA � TOCA
i;t þ TICA

i;t

� �
þ CorA � Corexp� rA

i;t

h i t¼2020ð Þ

(3) 

The coverage scope is set to one according to China’s 
treatment policy that drugs and services in the “COVID- 
19 Diagnosis and Treatment Plan” should all be included in 
the SHI directory. According to China’s “Statistical Bulletin 
on the Development of Medical Security” (hereafter 
referred to as the “Bulletin”) that was released in 2019, 
95% of all citizens had basic health insurance coverage, 
so it is assumed that the same proportion of COVID-19 
patients were insured. Since there is no publicly available 
information about the number of COVID-19 patients 
belonging to different schemes, this research estimates the 
number of patients belonging to the two schemes according 
to the ratio of enrollees in the two schemes in Wuhan, based 
on the assumption that COVID-19 patients are uniformly 
distributed in the population.

Considering income and expenditures, the current bal
ance (ATi;t) and accumulated balance (AFi;t) of the 
URRBMI fund are calculated as:

ATi;t ¼ AIi;t � ACi;t (4) 

AFi;t ¼ ATi;t 1þ A1ð Þ þ AFi;t� 1 1þ A2ð Þ (5) 

In Equations 4 and 5, A1 and A2 are the interest rates for 
the current and accumulated balances, respectively; 
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according to China’s Social Security Act, these values are 
set to the current deposit rate (0.35%), and the three-month 
lump-sum deposit and withdrawal rate (1.1%). 
Accumulated balances are utilized when there is no current 
balance.

Actuarial Model of the UEBMI Fund
All urban employees in China are required to join the 
UEBMI scheme by paying 2% of their payroll income, 
which is matched by an employer contribution of 6– 
10%.15 Fund income is divided into personal accounts 
and one pooling account. The pooling account, which is 
from 60–70% of the employer’s payment, is the main 
source of reimbursement for inpatient and outpatient 
expenses from chronic and catastrophic diseases, and 
accounts for over 97% of the expenses covered by health 
insurance, according to the 2018 “Bulletin”. Therefore, the 
income and expenditures in the investigation of UEBMI 
funds refer to the pooling fund, and the actuarial model is 
as follows:

BIi;t ¼ BRPi;t �Wi;t � γi;t � θi;t

� βB t ¼ 2018; 2019; 2020ð Þ
(6) 

Total UEBMI fund income for city i in year t (BIi;t) is the 
product of: the total number insured in UEBMI (BRPi;t); 
the social average wage (Wi;t), which is the payroll income 
stated in law and published by the local statistical depart
ment; the proportion of the annual payment base that 
employers are supposed to pay (γi;t); the proportion of 
fund income that is deposited in the pooling account 
(θi;t); and the collection rate for the UEBMI fund (βB).

Fund expenditures (BCi;t) are the aggregation of out
patient (TOCB

i;t) and inpatient compensation expenditures 

(TICB
i;t),

16 multiplied by the collection rate, as follows:

BCi;t ¼ βB � TOCB
i;t þ TICB

i;t

� �

¼ βB �
OCB

i;t � kB
i;t

� �

þ BRPi;t � IB
i;t � PICB

i;t � cB
i;t � rB

i;t

� �

2

6
4

3

7
5
ðt¼2018;2019Þ

(7) 

In Equation 7, the product of overall outpatient 
expense before reimbursement (OCB

i;t) and the coverage 
rate for outpatient expenses (kB

i;t) gives us TOCB
i;t. 

Meanwhile, TICB
i;t is calculated as the product of: BRPi;t, 

the number of hospitalizations per UEBMI enrollee (IB
i;t), 

the average inpatient cost per hospitalization (PICB
i;t), the 

coverage scope of the UEBMI fund (cB
i;t), and the reim

bursement rate for inpatient expenses (rA
i;t).

When it comes to 2020, total expenditures further 
include reimbursement expenditures of the UEBMI fund 
for COVID-19 patients (CorexpB):

BCi;t ¼ βB � TOCB
i;t þ TOCB

i;t þ CorexpB

� �

¼ βB �
TOCB

i;t þ TOCB
i;t

� �

þCorB � Corexp� rB
i;t

2

4

3

5 ðt¼2020Þ
(8) 

where CorB is the number of confirmed patients in the 
UEBMI system, while rB

i;t is the reimbursement rate for the 
UEBMI fund (with coverage scope equal to 1).

Equations 9 and 10 give the current balance (BTi;t) and 
accumulated balance (BFi;t) of the UEBMI pooling fund:

BTi;t ¼ BIi;t � BCi;t (9) 

BFi;t ¼ BTi;t 1þ A1ð Þ þ BFi;t� 1 1þ A2ð Þ (10) 

Parameters
Projections of the Insured Population and Its Growth
Data on the insured population for 2018–2019 are from the 
“Statistics Bulletin of Economy and Social Development” 
for the sample cities, released by the local governments. 
The 2020 data have not been released, so they are pro
jected using the average annual growth rate of this variable 
from 2015 to 2019. Data on the collection rate is from the 
2018 “Bulletin” and is assumed to be unchanged during 
the sample period.

Projection of Medical Expenses and Their Growth
The per enrollee number of hospitalizations, average inpa
tient cost per URRBMI and UEBMI enrollee hospitaliza
tion, and the per URRBMI enrollee number of outpatient 
treatments are all obtained from the 2018 and 2019 issues 
of the “Bulletin”. It is assumed that the per enrollee 
number of hospitalizations and number of outpatient treat
ments in 2020 are the same as that of 2019, while the 
average inpatient cost per hospitalization for UEBMI 
enrollees is predicted using the average annual growth 
rate of the variable for 2015–2019. The average outpatient 
cost per time of URRBMI enrollees in 2018–2020 is pre
dicted using 2017 data, and the average annual growth rate 
of outpatient costs from 2013 to 2017 are all obtained from 
the China Health Statistics Yearbook released by the 
National Health Commission of China.
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Coverage Scope and Reimbursement Rate of 
Hospitalization Expenses
According to the 2018 and 2019 “Bulletin”, for the 
URRBMI fund, the reimbursement rates for hospitaliza
tion expenses that are within the official directory were 
65.6 and 68.8% in 2018 and 2019, respectively. 
Furthermore, 56.1 and 59.7% of total hospitalization 
expenses were paid by the URRBMI fund, implying that 
the coverage scope of the fund for each year was 85.52% 
and 86.77%, respectively. As for the UEBMI fund, the 
reimbursement rates for hospitalization expenses within 
the official directory were 81.6 and 85.8% in 2018 and 
2019, respectively, and 71.8 and 75.6% of total hospitali
zation expenses were paid by the UEBMI pooling fund in 
each year. These national averages are used in the follow
ing calculation, except for cities H and G, which clearly 
disclosed the true reimbursement rates for the URRBMI 
and UEBMI funds in 2018–2020. Furthermore, on 
June 17, 2020, the National Healthcare Security 
Administration (NHSA), the Ministry of Finance, and the 
State Taxation Administration jointly issued a notice on 
the implementation of the URRBMI scheme in 2020, 
which stated that reimbursement rates for hospitalization 
expenses within the official directory would reach 70% in 
2020. Accordingly, assuming that the coverage scope in 
2020 is consistent with that in 2019, the national average 
reimbursement rate for hospitalization expenses for 
URRBMI enrollees was predicted to be 60.74% in 2020 
(the actual rate has not been released by the time this 
article was finished).

Results
Scenarios
In this analysis, the hospitalization costs associated with 
the COVID-19 pandemic were calculated using the per 
capita cost disclosed as 23,000 yuan (RMB) in the official 
report “Fighting COVID-19: China in Action.” As for the 
number of COVID-19 patients and the health insurance 
system to which they belong, in accordance with the 95% 
coverage rate, 47,823 of 50,340 confirmed patients in 
Wuhan participated in SHI (numbers calculated as of the 
end of 2020). In line with the ratio of UEBMI to URRBMI 
numbers of enrollee by the end of 2019 in Wuhan 
(4.6643 million/4.7076 million), approximately 23,797 of 
the 47,823 patients belonged to the UEBMI system, and 
24,026 belonged to the URRBMI system. Therefore, the 
total treatment cost to be compensated is estimated as 

547.33 million yuan and 552.60 million yuan in the 
UEBMI and URRBMI schemes, respectively. These 
values are used in the present analysis as the total hospi
talization costs resulting from the COVID-19 pandemic 
(or an equivalent public health emergency) in Wuhan and 
other sample cities.

According to the literature,17 the reimbursement rates 
for outpatient expenses that are within the official direc
tory are generally between 50% and 60%. Considering the 
overall low level of URRBMI funding, the fact that the 
outpatient pooling fund mainly covers primary medical 
services and generally has deductibles and capping pay
ments, this study considers three scenarios of outpatient 
reimbursement rates as being 10%, 20%, and 30%. As for 
UEBMI, which generally has a higher level of protection, 
the overall compensation ratio of outpatient expenditures 
is assumed to be 50%.18–21 Investigations under various 
circumstances can provide a better understanding of the 
sensitivity of these parameter settings.

Impact of a Public Health Emergency on 
the Sustainability of the UEBMI Fund
The results of the current and accumulated balances of the 
UEBMI fund in 2020 under the influence of the COVID- 
19 pandemic (or a health emergency of the same magni
tude) are shown in Table 1 (see our Supplementary Data 
for the Calculation Process). All sample cities except City 
X hold a significantly higher balance than the average for 
the past two years, suggesting that most cities have been 
capable of withstanding the shock of COVID-19. Under 
the relatively generous assumptions used here (an outpa
tient cost reimbursement rate of 50% and an actual hospi
talization reimbursement rate of 71.8–85.5%), the UEBMI 
fund in Wuhan is predicted to have a current balance of 
6.36 billion yuan and an accumulated balance of 
17.45 billion yuan. City C, which has approximately the 
same per capita disposable income as Wuhan, is expected 
to have a current balance of 1.39 billion yuan and an 
accumulated balance of 3.87 billion yuan. Cities G and 
H, whose per capita disposable incomes are among the top 
ten in China, will possess a current balance as high as 
20.12 and 29.06 billion yuan, respectively, and an accu
mulated balance of 50.02 and 74.48 billion yuan, respec
tively. Finally, Cities N and X, whose per capita disposable 
incomes are among the lowest, also are not expected to 
suffer deficits; although their balances are lower compared 
to past years, they still maintain current balances of 
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212.14 million yuan for City X and 1.66 billion yuan for 
City N, and accumulated balances of 1.11 and 5.21 billion 
yuan for Cities X and N, respectively.

Impact of a Public Health Emergency on 
the Sustainability of the URRBMI Fund
The current and accumulated balances of the URRBMI 
fund in 2020 under the impact of the COVID-19 pandemic 
(or a public health emergency of the same magnitude) are 
estimated and shown in Table 2 (see supplementary mate
rials for the calculation process). The balances in 2020 are 
expected to decline significantly compared to the past two 
years. Wuhan’s URRBMI fund are expected to suffer 
current deficits under two of the three scenarios, with the 
deficit size being 185.52 and 409.33 million yuan in 
Scenarios 2 and 3, respectively; however, current deficits 
can still be made up with the accumulated balance.

This article further calculates the critical reimburse
ment rate for the Wuhan URRBMI fund to maintain an 
actuarial balance, as shown in Table 3. In 2020, when the 
reimbursement rate for outpatient costs is fixed at 20%, if 

Table 1 Current and Accumulated Balance of UEBMI Pooling 
Fund Under Public Health Emergency (Ten Thousand RMB Yuan)

City Year Current Balance Accumulated Balance

Wuhan 2018 501,280.96 503,035.44
2019 584,137.37 1,094,750.68
2020 636,191.35 1,745,210.96

City C 2018 99,236.56 99,583.89
2019 143,441.67 244,623.02

2020 139,141.54 386,942.41

City G 2018 1,252,736.68 1,257,121.26
2019 1,673,464.67 2,950,271.38
2020 2,012,451.12 5,002,219.06

City H 2018 1,994,761.72 2,001,743.39
2019 2,449,461.97 4,481,797.64

2020 2,906,246.94 7,447,516.23

City N 2018 165,897.55 166,478.19
2019 182,263.61 351,210.98
2020 165,521.57 521,175.19

City X 2018 37,752.71 37,884.85
2019 50,724.42 89,203.54

2020 21,214.07 111,473.09

Table 2 Current and Accumulated Balance of URRBMI Fund Under Public Health Emergency (Ten Thousand RMB Yuan)

City Year Scenario 1 Scenario 2 Scenario 3

Current 
Balance

Accumulated 
Balance

Current 
Balance

Accumulated 
Balance

Current 
Balance

Accumulated 
Balance

Wuhan 2018 85,966.26 86,267.14 68,557.52 68,797.47 51,148.78 51,327.80
2019 46,003.82 133,380.91 24,863.01 94,504.28 3722.20 55,627.64

2020 3828.35 138,689.85 −18,552.58 76,991.24 −40,933.51 15,306.04

City C 2018 54,791.35 54,983.11 31,154.58 31,263.62 7517.82 7544.13
2019 34,706.90 90,416.30 5956.20 37,584.57 −22,794.49 −15,167.38

2020 1324.16 92,739.68 −29,373.14 8624.86 −60,070.45 −60,070.45

City G 2018 59,484.89 59,693.09 39,263.46 39,400.88 19,042.03 19,108.68
2019 113,931.26 174,679.73 87,938.70 128,080.78 61,946.15 81,481.83

2020 115,232.55 292,237.07 86,191.26 215,982.60 57,149.97 139,728.13

City H 2018 217,849.66 218,612.14 202,984.88 203,695.33 188,120.10 188,778.52
2019 185,338.90 407,004.46 167,356.98 373,878.70 149,375.06 340,752.95

2020 142,889.16 554,870.78 123,970.63 502,395.89 105,052.09 449,921.01

City N 2018 52,328.94 52,512.09 38,378.60 38,512.92 24,428.25 24,513.75
2019 36,856.04 90,074.76 19,620.08 58,625.32 2384.13 27,175.88

2020 −36.16 91,029.42 −18,594.83 40,675.36 −37,153.51 −9678.69

City X 2018 21,588.29 21,663.85 16,808.16 16,866.99 12,028.03 12,070.12

2019 18,134.96 40,100.58 12,230.30 29,325.63 6325.65 18,550.69
2020 −11,897.33 28,644.36 −18,256.09 11,392.13 −24,614.85 −5860.11
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the current actuarial balance is to be maintained after 
reimbursement for COVID-19 treatment costs in 2020 
and with an inpatient cost reimbursement rate of 60.74%, 
compensation for ordinary inpatient costs can only be 
65.68%, at most; in 2018 and 2019, the critical rates 
were 84.46% and 74.48%, respectively. Similarly, if the 
reimbursement rate for inpatient costs is fixed at 60.74%, 
as shown in the actuarial model, and compensation for 
COVID-19 patients is handled at the same rate, the 2020 
outpatient reimbursement rate can only be 11.71%; in 
2018 and 2019, the critical rates amounted to 59.38% 
and 31.76%, respectively. In general, to maintain actuarial 
balance, critical reimbursement rates for inpatient and out
patient costs in Wuhan in 2020 will have to be signifi
cantly lower than for past two years, further highlighting 
the influence of the COVID-19 pandemic.

What happens if a pandemic of the same magnitude 
occurs in other sample cities? The impact on the URRBMI 
fund for City C is similar to that of Wuhan; current deficits 
will occur in two of the three scenarios and will be the 
highest among all cities with deficits. Furthermore, if the 
accumulated balance before 2018 is not considered, there 
will be a shortage of 600.7 million yuan in the accumu
lated balance in Scenario 3. Cities H and G will not have 
current deficits under all scenarios, City G will maintain 
a current balance of 571.50 million–1.15 billion yuan and 
an accumulated balance of 1.40 billion–2.92 billion yuan. 
City H, which is the best performer among the six sample 
cities, will possess a current balance of 1.05 billion– 
1.43 billion yuan and an accumulated balance of 
4.50 billion–5.55 billion yuan, indicating that Cities 
H and G hold strong risk tolerance.

In sharp contrast to Cities H and G, Cities N and X are 
predicted to experience current deficits under all scenarios. 
The current deficit of City N can amount to 371.53 million 
yuan, and the accumulated balance will have a shortage of 
96.79 million yuan under Scenario 3. Meanwhile, the 
current deficit of City X will be 1.19 billion–2.46 billion 

yuan, and the accumulated balance shortage under 
Scenario 3 will reach 58.60 million yuan. In terms of the 
2020 balance compared with that of previous years, with 
the exceptions of Cities G and H, the 2020 current and 
accumulated balances of the sample cities, including 
Wuhan, are expected to be significantly lower than the 
average of the past two years.

This research further calculated the ratio of per capita 
financing of the URRBMI fund in the four deficit cities 
under actuarial balanced conditions relative to the actual 
financing level (Table 4). Under two scenarios with defi
cits, the per capita financing of Wuhan must be 1.05 to 
1.11 times the original level. The ratios for Cities C, N, 
and X are 1.07–1.15 times, 1.00–1.14 times, and 1.10–1.20 
times the original levels, respectively.

Discussion
The results of this study indicate that, if the deferred 
characteristics of health insurance expenditures are not 
considered, meaning patients with other diseases might 
postpone their hospitalization during the outbreak based 
on their risk perception or cultural factors,22–25 moreover, 
if the surplus before 2018 is not considered, it is very 
likely that Wuhan and three of the other sample cities’ 
URRBMI funds will hold current deficits. Still, impacts on 
the health insurance fund might be greater as a result of 
the following factors.

First, it was made clear in China’s policy that medical 
expenses of suspected COVID-19 patients are also cov
ered by health insurance, which is not considered due to 
the lack of data on total patient numbers and average costs. 
Second, it is generally believed that the insured’s demand 
for medical treatment will gradually increase, yet since 
there is no publicly available information, the number of 
hospitalizations and the hospitalization costs for SHI 
enrollees in 2019 are still used in the simulations of the 
fund balances in 2020. Third, the analysis assumes that all 
patients treated in Wuhan participate in health insurance in 

Table 3 Critical Reimbursement Rate for Wuhan URRBMI Fund 
to Maintain Actuarial Balance

Year Critical Reimbursement 
Rate for Inpatient Cost 

(%)

Critical Reimbursement 
Rate for Outpatient Cost 

(%)

2018 84.46% 59.38%
2019 74.78% 31.76%

2020 65.68% 11.71%

Table 4 The Ratio of per Capita Financing of URRBMI Fund 
Relative to Original Level in Four Deficit Cities Under Actuarial 
Balance in 2020 Current Period

City Scenario 1 Scenario 2 Scenario 3

Wuhan – 1.0515 1.1136
City C – 1.0743 1.1519

City N 1.0001 1.0740 1.1479

City X 1.0981 1.1505 1.2029
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Wuhan, but there are actually patients treated in other 
districts. The policy is that COVID-19 patients confirmed 
in districts other than their insurance-participating city 
should be treated before expenses are settled with their 
local SHI agencies. According to a government publica
tion issued at the end of January 2020, more than 5 million 
people left Wuhan because of the Chinese Spring Festival 
and the COVID-19 outbreak (disclosed by the press con
ference held by the Hubei Provincial Government on 
January 26, 2020). It is very likely that the population 
inflow to Wuhan was less than the outflow, and the pro
portion of confirmed cases in the incoming population 
should be lower than that of those leaving the city, possi
bly creating higher pressures on the health insurance fund.

In comparing between schemes, the impact of China’s 
COVID-19 treatment policy is apparently more severe on 
the URRBMI fund. Compared to URRBMI, the UEBMI 
fund has wider coverage and offers higher benefits, owing 
to its greater financing capacity. In the sample period, the 
average funding of UEBMI was 6.44 to 9.42 times that of 
URRBMI. The average reimbursement rate for UEBMI 
inpatient costs was between 71.8% and 85.5%, whereas 
the URRBMI only reimbursed 65.6% to 75% of the costs. 
To maintain actuarial balance in 2020, the coverage for 
ordinary medical expenses in the URRBMI system will 
have to be significantly lower than in previous years, 
potentially influencing the wellbeing of enrollees and 
resulting in inequality across schemes.

The integration of URBMI and NCMI into URRBMI 
in 2016 was considered an important step toward achiev
ing the ultimate goal of establishing equal health care for 
all. While the 2016 document does not indicate whether 
the URRBMI will be merged with UEBMI in the foresee
able future, this integration is necessary, especially for 
strengthening longer-term preparedness and resilience in 
managing future public health crisis. Closing the coverage 
gap between URRBMI and UEBMI would require the 
government to source a huge amount of funds to subsidize 
the premiums of URRBMI’s enrollees, making the integra
tion rather challenging and probably time consuming. 
Transitional measures, such as a risk equalization fund, 
injected from tax revenue or earmarked premiums—like 
what was done in Japan and Colombia7—can be created 
alongside a multiple-fund system to compensate enrollees 
with the difference between a standard per capita premium 
and the full expected costs, adjusted for age, gender, and 
chronic conditions. This arrangement can help establish 

necessary connections across schemes and meet the objec
tive of providing an equal benefits package for all insured.

There is also a disparity of capacity between localities. 
In this research, a current deficit in the URRBMI system 
may occur in three sample cities other than Wuhan if 
a public health event of the same magnitude as COVID- 
19 breaks out. Cities N and X, with lower per capita 
incomes, are likely encounter worse situation, whereas 
Cities H and G are expected to be robust in the face of 
such an emergency, even with reimbursement rates as high 
as 65.08%. Differences in funding can explain part of the 
disparity. Specifically, the per capita funding of the Wuhan 
URRBMI fund in 2018–2020 was 740, 760, and 770 yuan, 
respectively, while that of City H was between 1150 and 
1170 yuan. Going deeper, however, the considerable var
iance in capacity across regions is rooted in disparities in 
economic development and fiscal income. Cities in eastern 
China, such as Cities H and G, generally have a higher 
level of economic development and are capable of allocat
ing more government revenues to support investment in 
health insurance.

Disparities between localities, especially within one 
province, also have much to do with the municipal and 
county-level pooling of insurance funds in China. For risk 
diversification on a wider scale in the face of an emer
gency, promoting provincial pooling is necessary. In the 
2018 institutional reforms by the China State Council, the 
NHSA was established to take charge of the regulations 
and supervision of all SHI schemes, and it was entrusted 
with the task of promoting provincial pooling of funds. 
The formation of NHSA largely reduced bureaucratic bar
riers in the vertical integration of pooling funds within the 
same scheme and province, but equalizing the benefit 
packages of all enrollees at the provincial level entails 
tremendous fiscal commitment from provincial authorities 
to close the intra-provincial gap, which can be particularly 
burdensome for provinces with huge internal disparities. 
Closing the inter-provincial gap, which is unlikely to occur 
until integration between schemes has made considerable 
progress, would require even more government injections 
of funds. Thus, in view of the long-term sustainable opera
tion of funds, a higher-level and longer-term adjusting 
system for the surpluses and deficits among pooling units 
(even from different provinces) is advisable, which might 
be especially helpful considering the vulnerability of 
health insurance funds to withstand sudden shocks, such 
as infectious diseases that may result in a geographical 
concentration of cases and difficulty in adjusting insurance 
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funds within a particular region—just like what happened 
in Wuhan and Hubei Province in China during COVID-19.

Besides the consolidation of insurance schemes and 
funds, the creation of an emergency safety net in the health 
insurance system is also suggested. Past experience shows 
that inbuilt counter-cyclical stabilizing and reserve accu
mulation mechanisms for health system financing can pro
vide a temporary buffer; long-term and stable emergency 
arrangements will also strengthen the role of the health 
insurance system as a firewall and stabilizer. For China 
and many countries, a contingency management mechan
ism, such as an emergency reserve within the health insur
ance system, can provide a safety net, and additional 
government funding, together with other sources of 
funds, such as donations, can all be utilized to form the 
emergency reserve, which can be specifically designed to 
address major shocks.

Conclusion
It is imperative that health systems globally leverage the 
pandemic to bounce forward to not only respond to current 
shocks, but to actively prevent future crisis.26 Throughout 
the world, the role of health insurance systems in respond
ing to COVID-19 and the need to (re-)invest in these 
systems offer transformative opportunities.27 During the 
pandemic, health insurance systems were expected to 
deal with the cost issue, as treatment expenses for 
COVID-19 are covered by public health insurance in 
many countries, raising concerns about the sustainability 
of health insurance systems. This study investigates the 
impact of COVID-19 treatment policy on the sustainability 
of the public health insurance system in China, where 
confirmed cases were first reported. The article explores 
the influence of the COVID-19 pandemic on Wuhan’s 
system using actuarial models of SHI funds, and discusses 
the impact of emergencies of the same magnitude on SHI 
funds in five other provincial capital cities in China. The 
findings suggest a disparity in risk tolerance between 
schemes and localities. It is very likely that Wuhan’s 
URRBMI fund will suffer a current deficit, potentially 
influencing the wellbeing of enrollees, while UEBMI will 
retain a considerable surplus. Similar situations may occur 
in three of the other sample cities if a public health event 
of the same magnitude breaks out, and some cities with 
underdeveloped economies and low per capita incomes are 
likely to encounter situations worse than that of Wuhan.

The disparity in capacity between schemes and local
ities is deeply rooted in the fragmented system 

characteristics of SHI in China. In view of the goal to 
provide equal healthcare to all, and for the sake of 
strengthening longer-term preparedness and resilience in 
order to manage future public health crisis, the ultimate 
integration of URRBMI and UEBMI is believed to be 
necessary; transitional measures, such as a risk equaliza
tion fund, can also be created alongside a multiple-fund 
system to establish necessary connections across pools. 
Moreover, for risk diversification on a wider scale in 
face of an emergency, provincial pooling and a higher- 
level and long-term adjusting system for the surplus and 
deficits among the pooling units are suggested. An emer
gency safety net in the health insurance system in the form 
of an emergency reserve can also be constructed. All of 
these measures to promote a transition toward a more 
sustainable and equitable SHI system would call for 
more political will and public health investments, espe
cially in the form of fiscal injections on the part of the 
government. These solutions are advocated as a priority in 
many parts of the world in the post-COVID-19 era.
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