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ABSTRACT
Introduction  The COVID-19 pandemic caused a 
healthcare crisis in China and continues to wreak havoc 
across the world. This paper evaluated COVID-19’s impact 
on national and regional healthcare service utilisation and 
expenditure in China.
Methods  Using a big data approach, we collected data 
from 300 million bank card transactions to measure 
individual healthcare expenditure and utilisation in 
mainland China. Since the outbreak coincided with the 
2020 Chinese Spring Festival holiday, a difference-in-
difference (DID) method was employed to compare 
changes in healthcare utilisation before, during and after 
the Spring Festival in 2020 and 2019. We also tracked 
healthcare utilisation before, during and after the outbreak.
Results  Healthcare utilisation declined overall, especially 
during the post-festival period in 2020. Total healthcare 
expenditure and utilisation declined by 37.8% and 40.8%, 
respectively, while per capita expenditure increased by 
3.3%. In a subgroup analysis, we found that the outbreak 
had a greater impact on healthcare utilisation in cities at 
higher risk of COVID-19, with stricter lockdown measures 
and those located in the western region. The DID results 
suggest that, compared with low-risk cities, the pandemic 
induced a 14.8%, 26.4% and 27.5% reduction in total 
healthcare expenditure in medium-risk and high-risk cities, 
and in cities located in Hubei province during the post-
festival period in 2020 relative to 2019, an 8.6%, 15.9% 
and 24.4% reduction in utilisation services; and a 7.3% 
and 18.4% reduction in per capita expenditure in medium-
risk and high-risk cities, respectively. By the last week of 
April 2020, as the outbreak came under control, healthcare 
utilisation gradually recovered, but only to 79.9%–89.3% 
of its pre-outbreak levels.
Conclusion  The COVID-19 pandemic had a significantly 
negative effect on healthcare utilisation in China, evident 
by a dramatic decline in healthcare expenditure. While the 
utilisation level has gradually increased post-outbreak, it 
has yet to return to normal levels.

INTRODUCTION
COVID-19, the infectious disease caused by 
the novel coronavirus SARS-COV-2 was first 
identified in Wuhan, China, in December 
20191 and has rapidly become the worst 
global health pandemic in a century. As of 
2 September 2020, there are 25.6 million 

confirmed cases including 852 758 deaths in 
over 200 countries and territories.2 In China, 
COVID-19 caused 84 081 confirmed cases and 
4638 deaths.3 In response to the outbreak, 
China enacted strict ‘lockdown’ policies to 
prevent or slowdown person-to-person trans-
mission. Mass gatherings and public events 
were banned; schools, public buildings and 
businesses were closed; and all travel was 
restricted.4 As a result of these restrictions, 
many patients were unable to access health-
care services. Furthermore, many outpa-
tient and inpatient services were suspended 
as healthcare workers and other health 
resources were reallocated to COVID-19. In 
addition, patients avoided seeking healthcare 
for fear of contracting the virus in healthcare 
settings. This disruption in services left many 
patients without access to necessary health-
care.5 6 There have been reports of patients 
having to delay necessary healthcare such 

Key questions

What is already known?
►► There have not been any previous research studies 
which have quantified and tracked the impact of 
COVID-19 on the utilisation of healthcare services 
in China.

What are the new findings?
►► Our findings show that the COVID-19 pandemic 
had a significant negative effect on healthcare ser-
vice utilisation in China, regardless of the level of 
risk in cities, emphasising the national and global 
impact of pandemics. While the healthcare service 
utilisation level has gradually increased during the 
post-outbreak period, it has yet to return to the pre-
outbreak level, nor does it appear to be on track to 
do so.

What do the new findings imply?
►► Our findings suggest that countries need to find 
ways to minimise the disruption of healthcare ser-
vices for non-pandemic-related health concerns as 
much as possible, and find ways to quickly return to 
pre-pandemic levels.
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as surgery, dialysis and cancer treatment.5–9 A study in 
Germany found that physical rehabilitation and postoper-
ative follows-up were severely affected by COVID-19.8 Yet 
another study in Dubai reported that the pandemic has 
significantly affected children with cochlear implants.9 
However, these studies were based on simple observation 
designs with limited ability to capture causal relationship.

Previous public health emergences have resulted in 
similar reductions in healthcare service utilisation for 
similar reasons. For example, studies have shown that 
facility-based healthcare, maternal and child health-
care, vaccination services and HIV/AIDS treatment all 
declined during the 2014–2015 Ebola epidemic in West 
Africa10–14 and were sometimes slow to return to normal 
levels.15

We employed a big data approach to assess the impact 
of the COVID-19 outbreak on healthcare service utilisa-
tion at both national and regional levels in China. Our 
in-depth examination of the negative impact caused by 
COVID-19 will help to improve our understanding of the 
scope of such public health emergencies and underscore 
the importance of strengthening health systems. As coun-
tries across the world continue to battle the pandemic 
and are forced to enact similar mitigating measures and 
reallocate resources to patients with COVID-19, we could 
expect to see similar patterns in healthcare service utili-
sation in other countries, as well as lingering patterns in 
China.16

METHODS
Healthcare expenditure and healthcare service utilisation 
data
Healthcare expenditure was measured using financial 
transactions from China UnionPay (CUP) bank cards. 
CUP is a financial services corporation that provides bank 
cards in mainland China. In 2019, over 8 billion CUP 
cards has been issued through 400 financial institutions 
and accepted in more than 170 countries, and CUP is the 
most popular bank card in China and is accepted by most 
merchants and ATMs.17 CUP transaction database keeps 
track of every transaction for the CUP card users, and 
data are categorised by type of industry, such as retail, 
medical and financial. CUP cards are the most common 
form of payment for non-reimbursable healthcare 
services in China, and all healthcare-related payments 
are processed through the CUP medical category. The 
CUP medical database keeps track of daily transactions 
for healthcare services including date, amount, location 
and name of the healthcare facility (including hospitals 
and community healthcare centres). The dataset we used 
included healthcare expenditure information for CUP 
card users in 365 mainland cities and 31 provinces in 
China during 2019 and 2020.

Given that the COVID-19 pandemic occurred during 
the Chinese Spring Festival holiday, we selected the 
time before, during and after the holiday as our study 
period. This timeline included 9 weeks in 2019 and 2020 

and covered the pre-festival period (4 weeks before the 
Spring Festival holiday), the festival itself (1 week) and 
the post-festival period (4 weeks after the Spring Festival 
holiday). The study period in 2019 fell between 8 January 
and 12 March 2019, and between 28 December 2019 and 
28 February 2020. To further capture patterns in health-
care service utilisation, we also collected data between 
1 November 2019 and 30 April 2020 (the time before, 
during and after the outbreak). This included the pre-
outbreak (weeks 1 to 12: 1 November 2019 to 22 January 
2020), outbreak (weeks 13 to 16: 23 January 2020 to 
20 February 2020) and post-outbreak (weeks 17 to 26: 
21 February 2020 to 30 April 2020) periods. Data were 
collected on total healthcare expenditure, utilisation 
frequency and per capita expenditure for each city. Total 
healthcare expenditure was defined as the average daily 
total expenditure on healthcare services within a week; 
utilisation frequency was defined as the average daily 
number of times people used healthcare services within 
a week; and per capita expenditure was defined as total 
healthcare expenditure divided by the total number of 
times people used healthcare services within a week, in 
other words, the average amount of money spent on a 
single healthcare service. Data included 300 million 
transactions amounting to ¥350 billion (US$49.4 billion).

In recent years, new financial transaction mechanisms 
such as WeChat Pay and Ali Pay have become more 
common in China; as a result, the market share of CUP 
cards decreased between 2019 and 2020; however, the 
degree of decrease specific to the medical industry is 
unknown. As a result, we were unable to use the CUP data 
to directly compare utilisation between 2019 and 2020. 
Instead, we used the relative values of total healthcare 
expenditure, utilisation frequency or per capita expen-
diture as the outcomes, defined as the ratio between the 
value of each outcome in a given week and the first week 
of the same year. The change in those relative values may 
capture the same change as the true values in healthcare 
utilisation between 2019 and 2020. Initially 365 cities were 
included in data collection, but two cities were excluded 
due to the lack of available data. As a result, a total of 363 
cities were included in the final analysis.

COVID-19 outbreak data
Data on the number of COVID-19 cases, deaths and 
recoveries were collected from the local Centers for 
Disease Control and Prevention in all 365 cities, which 
recorded daily figures for each city between 24 January 
and 26 February 2020. Cities were classified into four 
groups (online supplemental figure S1) based on their 
cumulative COVID-19 confirmed cases. The groups are 
the following: low-risk cities (case number <10); medium-
risk cities (10≤ case number <100); high-risk cities (case 
number ≥100) and cities located in Hubei province, 
the epicentre of the COVID-19 outbreak in China. A 
second classification divided the cities into lockdown 
and non-lockdown categories. Lockdown status was 
classified using the following factors: (1) prohibition of 
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unnecessary commercial activities, (2) prohibition of any 
type of public or private gathering and (3) restrictions on 
private and public transportation. Lockdown factors were 
measured on a daily basis. A city was classified as being 
in lockdown if the aforementioned factors were imple-
mented for over half of the week (online supplemental 
table S1).18

Ethics statement
This study did not include any human subjects or animals.

Patient and public involvement
There was no patient involvement.

Statistical analysis
To account for inflation while calculating total health-
care expenditure, we recalculated the absolute value 
of healthcare expenditure between 8 January and 12 
March 2019 by multiplying the average consumer price 
index from January to February 2020 (5.3%). We used 
the difference-in-differences (DID) method to quantify 
the impact of COVID-19 on healthcare service utilisation 
in different risk groups.19 Specifically, we postulated the 
following DID model:

	﻿‍ Yi,t = β0 + β1Treat∗i Week1
t + β2Treat∗i Week2

t + β3Treat∗i Week3
t + di + dt + εi,t ‍

� (1)
where i (i=1, …, 363) denotes the city and t (t=-9, …, −1, 
0, 1, …, 8) denotes the week. Weekt

1, Weekt
2 and Weekt

3 are 
dummy variables for week t which equals the pre-festival 
period in 2020 (t=1, …, 3), during the festival period in 
2020 (t=4) and the post-festival period in 2020 (t=5, …, 
8) and equals zero otherwise. The omitted benchmark 
period includes weeks in 2019 (t<0), including the pre-
festival period in 2019 (t≤ −6), during the festival in 2019 
(t=-5) and the post-festival period in 2019 (t=−4, …, −1). 
The dependent variable, Yi,t is healthcare service utilisa-
tion in city i during week t. di and dt are vectors of the 
city and week dummy variables that account for city and 
week fixed effects. The city-specific fixed effects di control 
for time-invariant, unobserved city-specific heterogene-
ities. The week-specific fixed effects dt control for unob-
served time-specific factors, including travel related to 
the Spring Festival (a time with high rates of travel in 
China). Definition of the treatment variable Treati varies 
by specific DID design. We conducted three separate DID 
analyses. All used low-risk cities as the control group (ie, 
Treat=0), and the treatment groups were (ie, Treat=1) 
(Panel A) medium-risk cities; (Panel B) high-risk cities 
and (Panel C) cities located in Hubei. The coefficients 
of the city-by-week interaction, β1, β2 and β3 are the target 
parameters of the DID model which estimates the differ-
ences in healthcare service utilisation between treatment 
and control groups before, during and after the Spring 
Festival in 2020 relative to 2019. A positive and significant 
β1, β2 and β3 suggest that COVID-19 exerted a positive 
effect on healthcare service utilisation, while a nega-
tive and significant β1, β2 and β3 indicate that COVID-19 
reduced healthcare service utilisation.

The parallel-trend assumption and dynamics of the 
relationship between COVID-19 and healthcare service 
utilisation underlying the DID estimators were tested 
according to Jacobson et al.20 Specifically, we added a set 
of dummy variables to the standard model (1) to trace 
the week-by-week effects of the pandemic on healthcare 
service utilisation:

	
‍Yi,t = β0 + β1Treat∗i Week1

t + β2Treat∗i Week2
t + ... + β17Treat∗i Week17

t + di + dt + εi,t ‍
� (2)

where the added variables Weekt
j (j=1,…, 17) are the 

dummy variables of week j that equals 1 when week t=j and 
equals 0 otherwise, and the omitted benchmark week is 
the first week in 2019 (ie, t=-9). The coefficient of the city-
by-week interaction, βt, estimates the dynamic effect of 
COVID-19 on healthcare service utilisation between the 
treatment group and the control group in week t relative 
to the first week of 2019. If the parallel trend assumption 
holds, βt would be close to 0 when week t is in 2019. All 
analyses were performed using Stata 16.0 for Windows 
statistical software (Stata, College Station, Texas, USA). 
The maps were plotted using R 4.0.0.21

RESULTS
Percentage change in healthcare utilisation in 2020 compared 
with 2019
In online supplemental table S2, we show the abso-
lute value for total healthcare expenditure, utilisation 
frequency and per capita expenditure in the pre-festival, 
Spring Festival and post-festival periods between 2019 
and 2020. Compared with 2019, the average health-
care expenditure and utilisation frequency in 363 cities 
decreased in 2020. The percentage change was highest 
during the post-festival period, during which total health-
care expenditure decreased by 55.1% (95% CI: −61.3% 
to −48.8%) and utilisation frequency decreased by 67.2% 
(95% CI: −68.7% to −65.7%). Compared with 2019, the 
average per capita expenditure was lower for all 363 cities 
in 2020 except during the post-festival period.

In table  1, we show the relative value for healthcare 
service utilisation before, during and after the Spring 
Festival in 2019 and 2020. Compared with 2019, the 
average healthcare service utilisation in 363 cities 
increased during the pre-festival period in 2020. The 
percentage change in total expenditure, utilisation 
frequency and per capita expenditure was 5.4% (95% CI: 
−1.0% to 11.7%), 2.5% (95% CI: 1.3% to 3.6%) and 1.3% 
(95% CI: −1.7% to 4.4%), respectively. During and after 
the festival, total expenditure and utilisation frequency 
declined, the greatest percentage change occurred 
during the post-festival period when total expenditure 
and utilisation frequency decreased by 37.8% (95% 
CI: −42.9% to −32.7%) and 40.8% (95% CI: −42.0% to 
−39.5%), respectively. During the festival week in 2020, 
per capita expenditure decreased by 5.5% (95% CI: 
−10.0% to −1.0%) compared with the same period in 

https://dx.doi.org/10.1136/bmjgh-2020-003421
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2019 and increased by 3.3% (95% CI: −1.0% to 7.6%) 
after the festival.

Percentage change in healthcare utilisation between different 
subgroups
Table 1 also shows the percentage change in healthcare 
service utilisation in the different subgroups. Compared 
with the same period in 2019, total healthcare expendi-
ture and utilisation frequency decreased in medium-risk 
and high-risk cities and in cities located in Hubei prov-
ince during and after the Spring Festival in 2020. The 
percentage change in total expenditure and utilisation 
frequency were greatest in high-risk cities (60.6%, 95% CI: 
−63.0% to −58.1%) and cities located in Hubei province 
(58.0%, 95% CI: −63.7% to −52.2%), respectively. In low-
risk cities, the percentage change in total expenditure and 
utilisation frequency increased by 18.2% (95% CI: −2.3% 
to 34.0%) and 7.4% (95% CI: 4.8% to 10.0%) before the 
Spring Festival and decreased by 26.1% (95% CI: −30.9% 
to −21.2%) and 32.8% (95% CI: −35.4% to −30.2%) 
after the Spring Festival in 2020, respectively. Per capita 
expenditure decreased in medium-risk and high-risk 
cities and increased in low-risk cities and cities located 
in Hubei province after the festival in 2020 compared 
with the same period in 2019. Compared with 2019, the 
total healthcare expenditure and utilisation frequency 
decreased and the greatest percentage change occurred 
in higher lockdown cities in 2020. In lockdown cities, 
total expenditure and utilisation frequency declined by 
40.4% (95% CI: −58.1% to −22.7%) and 48.2% (95% 
CI: −49.9% to −46.5%), while per capita expenditure 
increased by 4.3% (95% CI: −9.1% to 17.8%) during the 
post-festival period in 2020. The trends in healthcare 
service utilisation in Eastern, Central and Western China 
are shown in table 1 and figure 1. Compared with 2019, 
total healthcare expenditure and utilisation frequency 
increased before the festival and decreased during and 
after the festival in 2020 in Eastern, Central and Western 
China. The greatest decrease was seen in Western 
China where total healthcare expenditure and utilisa-
tion frequency decreased by 40.8% (95% CI: −43.1% to 
−38.4%) and 43.3% (95% CI: −45.1% to −41.4%), respec-
tively, during the post-festival period in 2020. Compared 
to 2019, per capita expenditure decreased in Eastern and 
Central China, but increased during the pre-and post-
festival periods in 2020 in Western China.

DID analysis
Table 2 summarises our regression results. We estimated 
the impact of the COVID-19 pandemic on total health-
care expenditure, utilisation frequency and per capita 
expenditure during the pre-festival, festival and post-
festival periods of 2020 in different treatment groups 
(medium-risk and high-risk cities and cities located in 
Hubei province) relative to the control cities (low-risk 
cities) in Panels A, B and C, respectively. The definition 
of the variable Treati is described in the section of statis-
tical analysis.Ta
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In Panels A, B and C, we found that the COVID-19 
outbreak resulted in a decrease in utilisation of health-
care services as follows: (1) In medium-risk cities, the 
pandemic induced a 14.8% reduction in total healthcare 
expenditure and a 7.3% reduction in per capita expen-
diture during the post-festival in 2020 when including a 
set of fixed effects, and a 3.7%, 4.6% and 8.6% reduc-
tion in utilisation frequency before, during and after the 
festival in 2020, respectively. (2) In high-risk cities, the 
pandemic induced a 10.4% and 26.4% reduction in total 
healthcare expenditure during and after the festival in 
2020 when including a set of fixed effects, respectively; 
and a 4.0%, 11.1% and 15.9% reduction in utilisation 
frequency before, during and after the festival in 2020, 
respectively; and 18.4% reduction in per capita expen-
diture during the post-festival period in 2020. (3) In 
cities located in Hubei, the pandemic induced a 27.5% 
reduction in total healthcare expenditure and a 24.4% 
reduction in utilisation frequency after the festival in 
2020, respectively, when including a set of fixed effects. 
The results show that the COVID-19 outbreak decreased 
utilisation of healthcare services and that the higher the 
risk of COVID-19 in the city, the greater the impact.

We tested the parallel trend assumption for DID esti-
mators and plotted the dynamics of the relationship 
between COVID-19 and the utilisation of healthcare 
services (figure 2). In Panels A, B and C, we found that 
there were no significant differences in total health-
care expenditure, utilisation frequency and per capita 
expenditure trends between the treatment group and 
control group for week t in 2019. In medium-risk cities 
(figure 2A–C), utilisation of healthcare services declined 
immediately during the post-festival period (Week t ≥5) 
in 2020 after the COVID-19 outbreak, such that βt is nega-
tive and significant at the 5% level. The greatest impact 
of the COVID-19 outbreak on total healthcare expendi-
ture, utilisation frequency and per capita expenditure 
was −20.1%, −9.2% and −16.0%, respectively. In high-
risk cities (figure 2D-F), utilisation of healthcare services 
declined immediately during the festival and post-festival 
periods (Week t ≥4) in 2020 after the COVID-19 outbreak, 
such that βt is negative and significant at the 5% level. The 
greatest impact of the COVID-19 outbreak on total health-
care expenditure, utilisation frequency and per capita 
expenditure were −34.5%, −18.2% and −30.2%, respec-
tively. In cities located in Hubei province (figure 2G–I), 

Table 2  Effects of COVID-19 on utilisation of healthcare services (%)

Total healthcare 
expenditure Utilisation frequency

Per capita 
expenditure

Panel A (medium-risk vs low-risk cities)

 � Treati * Weekt
1 −4.4* (2.4) −3.7*** (1.1) 0.1 (2.1)

 � Treati * Weekt
2 −1.4 (2.9) −4.6*** (1.6) 6.3 (4.0)

 � Treati * Weekt
3 −14.8*** (2.6) −8.6*** (0.9) −7.3** (3.0)

 � R2 0.415 0.750 0.177

 � Observations 5688 5688 5688

 � No of cities 316 316 316

Panel B (high-risk vs low-risk cities)

 � Treati*Weekt
1 −5.1* (2.7) −4.0*** (1.3) −1.0 (2.5)

 � Treati*Weekt
2 −10.4*** (3.1) −11.1*** (2.1) −5.5 (4.5)

 � Treati*Weekt
3 −26.4*** (2.7) −15.9*** (1.1) −18.4*** (3.4)

 � R2 0.344 0.690 0.154

 � Observations 3114 3114 3114

 � No of cities 173 173 173

Panel C (Hubei vs low-risk cities)

 � Treati*Weekt
1 21.2 (17.8) −6.6*** (2.0) 29.2 (18.3)

 � Treati*Weekt
2 −11.1 (11.2) −13.6*** (3.0) 12.2 (13.1)

 � Treati*Weekt
3 −27.5*** (7.7) −24.4*** (2.0) 10.6 (8.3)

 � R2 0.311 0.668 0.168

 � Observations 2880 2880 2880

 � No of cities 160 160 160

Fixed effects City fixed effects and time fixed effects in panel A, panel B and panel C

This table reports the results of estimating equation (1). The control and treatment groups for panels A, B and C are described in the 
text. City fixed effects and time fixed effects are included in panels A, B and C. SEs of coefficients are clustered at week level and 
reported in the parentheses behind the coefficients.
*Significant at the 10% level; **significant at the 5% level; ***significant at the 1% level.
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Figure 2  The dynamic impact of the COVID-19 on healthcare service utilisation in panels A/B/C. Notes: The figures plot 
the impact of COVID-19 on healthcare service utilisation in panels A/B/C. We included 2019 and 2020 dummies in the 
regressions, the left side of dotted line is 2019 and the right side is 2020. The estimated coefficients and their 95% CIs were 
plotted. A, B and C were the parallel trend tests of average weekly total healthcare expenditure, utilisation frequency and 
per capita expenditure in panel A, respectively. D, E and F were the parallel trend tests of average weekly total healthcare 
expenditure, utilisation frequency and per capita expenditure in panel B, respectively. G, H and I were the parallel trend tests 
of average weekly total healthcare expenditure, utilisation frequency and per capita expenditure in panel C, respectively. 
Specifically, we report estimated coefficients from the following regression: Yi,t=β0+β1Treati*Weekt

1+β2Treati*Weekt
2+…

+β17Treati*Weekt
17+di+dt+εi,t where i (i=1,…, 363) denotes the city, t (t=-9,…,−1, 0, 1,…, 8) denotes the week, the added 

variables Weekt
j (j=1,…,17) are the dummy variables of week j that equals 1 when week t=j and equals 0 otherwise, and the 

omitted benchmark week is the first week in 2019 (ie, t=−9). Treati is the treatment variable of city i that equals 1 when i is 
medium-risk, high-risk city and city in Hubei and equals 0 otherwise, Yi,t is the healthcare service utilisation in city i during 
week t. The city-specific fixed effects di control for unobserved city-specific heterogeneities. The week-specific fixed effects 
dt control for unobserved time-specific factors, including travel related to the Spring Festival (a time with high rates of travel in 
China).
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only utilisation frequency declined immediately during 
the festival and post-festival periods (Week t ≥4) in 2020 
after the COVID-19 outbreak, such that βt is negative and 
significant at the 5% level. The greatest impact of the 
COVID-19 outbreak on utilisation frequency was −25.9%.

Trends in healthcare service utilisation between November 
2019 and April 2020 in China
We tracked healthcare service utilisation between 
November 2019 and April 2020 in 365 cities in China 
(figure  3). Total expenditure and utilisation frequency 
sharply declined in week 13 during the Spring Festival 
period and after the COVID-19 outbreak, compared with 
the normal levels seen during the pre-outbreak period (1 
November 2019 to 22 January 2020, week 1 to week 12), 
and remained low throughout the COVID-19 outbreak 
(week 13–16). Once the pandemic was under control in 
China, some provinces lifted restrictions and lockdown 
measures, which resulted in an increase in total expend-
iture and utilisation frequency after 21 February 2020 
(weeks 17–26). By the last week of April (week 26), total 
expenditure and utilisation frequency resumed to 89.3% 
and 79.9% of previous levels. Compared with normal 
levels, per capita expenditure declined during the festival 
(week 13) and increased after the festival (weeks 14–26). 
This increase could be explained by the fact that individ-
uals who had delayed treatment due to COVID-19 sought 
care as soon as they could once the outbreak was over 
and restrictions were lifted.

DISCUSSION
This study assesses the difference in healthcare service 
utilisation before, during and after the Spring Festival 
in 2019 and 2020 to measure the impact of COVID-19 
in China. Total healthcare expenditure and utilisation 
frequency declined sharply during the post-festival period 
in 2020 when the pandemic was at its peak and many 
cities were under strict lockdown. A greater decrease was 
found in high-risk cities, lockdown cities and in cities 
located in Western China. The DID results imply that, 

compared with the low-risk cities, the pandemic induced 
a significant decrease in the healthcare utilisation during 
the Spring Festival and post-festival period in 2020 rela-
tive to 2019, especially in high-risk cities.

Our findings suggest that healthcare service utilisation 
decreased during and after the COVID-19 outbreak. This 
decrease could be explained by the fact that resources 
(including human resources) were reallocated to battle 
COVID-19, leaving less capacity to address other health 
services during the outbreak. Similar patterns have 
emerged in other COVID-19 torn countries such as the 
UK, the USA, France, Spain and Italy.22 23 Life-saving treat-
ments such as organ transplants have decreased dramat-
ically, and there have been reports of sharp decreases 
in emergency room visits.24 Hong Kong found patients 
waited for around 5 hours before seeking care in early 
2020 compared with only waiting around 1 hour during 
the same period in 2019.23 Patients may delay seeking 
health services for multiple reasons including the fear of 
nosocomial infection, limitations imposed by lockdown 
restrictions and/or due the belief that services should be 
reserved for patients with COVID-19. Prevention services 
are also suffering as routine immunisation campaigns 
are suspended in light of COVID-19.25 Given this gap 
in services, we could continue to see long-term negative 
consequences on health conditions due to delayed treat-
ment or prevention.

Our findings also suggest that this interruption in 
access to healthcare services will outlast the COVID-19 
outbreak. By the last week of April 2020, even as the 
pandemic was under control, utilisation had only grad-
ually increased to 80%–89% of the normal levels seen 
during the pre-outbreak period during 1 November 
2019 to 22 January 2020. These patterns are not unprec-
edented. Other major public health events have caused 
similar disruptions to healthcare services. For example, 
as already mentioned Ebola caused great upheaval in 
West Africa, and even areas with few cases of Ebola and 
where health facilities remained open there was a 30% 
decline in facility-based healthcare.11 13 26

Figure 3  Trends for the utilisation of healthcare services during November 2019 to April 2020 in 365 mainland cities in China. 
Notes: The Spring Festival week is 25 January 2020 to 1 February 2020. Weeks 1–12 is pre-outbreak period (1 November 2019 
to 22 January 2020), weeks 13–16 is during outbreak period (23 January 2020 to 20 February 2020), and weeks 17–26 is post-
outbreak period (21 February 2020 to 30 April, 2020). (A) Trend for the total healthcare expenditure during November 2019 to 
April 2020 in China; (B) Trend for utilisation frequency during November 2019 to April 2020 in China; (C) Trend for per capita 
expenditure during November 2019 to April 2020 in China.
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These negative indirect effects could further exac-
erbate disparities in access to healthcare in different 
regions in China. We found that the pandemic had a 
greater negative impact in China’s Western cities which 
are less developed with less resources than Eastern or 
Central China.27 For example, according to the 2018 
China Health Statistics Yearbook, there are only 23 and 
21 physicians per 10 000 residents in the Guizhou and 
Yunnan province (part of the Western region in China) 
respectively, while Beijing and Shanghai in Eastern China 
had 46 and 30 physicians per 10 000 residents, respec-
tively. Healthcare workers from all around the country 
were sent to Hubei province to help tackle the pandemic, 
leaving many hospitals with fewer staff and resources.7 In 
addition, since most healthcare services and resources in 
the Western region are concentrated in a few cities, travel 
restrictions, and supply chain interruptions caused by 
the pandemic further complicated access to healthcare 
services in the more rural areas.

Finally, the decrease in healthcare service utilisation 
may have a lasting financial impact on the health system. 
Payment for medicine and services is a major source of 
revenue for public hospitals in China. The significant 
decrease in revenue may affect the operation of all health 
service providers, especially in the Western region where 
the healthcare system is more financially vulnerable.28 
Financial hardships will only serve to further negatively 
impact the health of affected populations and exasperate 
inequalities.

This study has some limitations. First, we were unable to 
assess the overall utilisation of healthcare services because 
we could not directly compare CUP card usage between 
2019 and 2020, and CUP cards were not the only method 
of payment for health services. Therefore, the reduction 
in total healthcare expenditure and utilisation frequency 
may be underestimated. After the outbreak, the usages 
of other transaction mechanisms (such as WeChat and 
Ali Pay) might increase, but the increment of proportion 
should be relatively small during the short time of our 
study period in healthcare settings. To try and weaken 
confounding effects from other transaction mechanisms, 
we used the relative value of total healthcare expendi-
ture, utilisation frequency or per capita expenditure as 
the outcomes. We assumed that the change in the propor-
tion of new finance transaction mechanisms and cash 
payments in healthcare services were negligible during 
the relatively short time of our study period. Under that 
assumption, their possible confounding factors were 
eliminated in the DID model further. Second, we did not 
examine which specific types of healthcare services were 
underused. Understanding which health issues were 
most or least affected could help with resource allocation 
during future public health emergencies. Third, all cities 
in China imposed strict control measures which limited 
movement and access to health services regardless of the 
number of COVID-19 cases in the cities, and a majority of 
healthcare services were suspended during the outbreak 
as resources had to be reallocated to address COVID-19. 

Therefore, we were not able to make comparisons to a 
real control group unaffected by the pandemic. This 
might lead to an underestimation of the effect. In addi-
tion, we had to exclude two cities due to lack of data in 
the DID analysis which may reduce the representative-
ness of this study. However, the two cities were small with 
relatively low health service expenditure, and therefore 
their exclusion should have little effect on our findings.

To our knowledge, this is the first study to quantify 
and track the impact of COVID-19 on the utilisation of 
healthcare services in all 365 mainland cities of China. 
The pandemic significantly reduced healthcare service 
utilisation regardless of the level of COVID-19 risk in 
cities, emphasising the national and global impact of 
pandemics on healthcare. While utilisation has increased 
during the post-outbreak period, this increase has been 
slow.

CONCLUSION
Efforts to maintain essential and primary healthcare 
should be strengthened during public health emergen-
cies. Our findings suggest that countries need to iden-
tify methods to minimise disruption in treatment and 
prevention of non-pandemic-related health concerns 
as much as possible and have plans on how to resume 
prepandemic levels as quickly as possible. These policies 
take into consideration patient reluctance to seek health-
care during a pandemic and effort should be made to 
ensure patients feel protected from nosocomial trans-
mission. Furthermore, public messaging should not to 
dissuade patients from seeking care, especially for essen-
tial treatment. Furthermore, strategies to prevent the 
spread of a pandemic such as lockdown restrictions need 
to make allowances for healthcare service utilisation. All 
these issues will require policy-makers to conduct careful 
risk–benefit analyses for developing and implementing 
mitigations strategies. Future research is required to fully 
measure the impact emanating from the disruption in 
healthcare services on the health of individuals, espe-
cially the poor and the vulnerable in years to come.
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