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EABSTRACT

Introduction: The outbreak of Covid-19 canceled unnecessary hospital
admissions. Therefore, hospitals face economic consequences. In this context,
this research has investigated the effect of the Corona virus pandemic on the
revenue of a hospital in Tehran.
Methods: This study is retrospective interrupted time series studies.In this
time series study, the monthly revenue of all services provided by a hospital in
Tehran was collected and analyzed in the form of a census in two groups before
iand during the Covid-19 outbreak. Data analysis was done using Eviews.
Chow test was used to detect structural breaks in the studied time series.
Results: The findings of this study showed that the outbreak of Covid-19
reduced the revenue of all hospital services. According to the negative
coefficient of the variable of the Covid-19 period and the regression
coefficient, it indicates the existence of a negative relationship between the
total revenue of the hospital and the prevalence of Covid-19. After the outbreak
' of Covid-19, the revenue of laboratory services and internal services decreased
'by 50% compared to the previous year after the outbreak of Covid-19 and
! continued to decrease by 20%.
Conclusion: The results of the study showed in the Covid-19 pandemic, with
the change of admission priorities, the number of referrals decreased due to the
fear of the hospital being infected with financial shocks. it is suggested that the
hospital managers take action to train the forces, improve service productivity,
!reduce costs, and make optimal use of potential financial and human resources
'during the peace period.
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Extended Abstract

'Introduction

The Covid-19 pandemic is a great challenge
for hospitals around the world by creating
emergency conditions. [1] In this situation,
the reduction of hospital visits due to the
fear of patients and the legal prohibition of
the hospital to admit patients with
unnecessary treatment has caused the health
economy to be disturbed along with the rest
of the business areas, contrary to the high
demand and need for medical services
during the Covid-19 pandemic. Meanwhile,
the priority of dealing with Covid-19
patients meant the priority of controlling
the disease over economic programs.
Therefore, by allocating hospital resources
to Covid-19 patients, a significant part of
the hospital's reception and treatment
capabilities has been lost. A drastic change
was made in its revenue generation. [2]
While the activity of hospitals is not defined
on the basis of increasing profits and
maximizing the revenue of the services,
only if the services are profitable and the
income is reinvested by the investors and
providers, the hospital is able to continue its
existence and provide a range of services
for the patients. In this situation, financing
is considered one of the big health issues,
which neglecting it can lead to damage to
the hospital and have heavy consequences
for the health system. In this regard,
academic hospitals, which are at the
forefront of the fight against the Covid-19
disease, suffer more severe financial
damage in the hospital industry. These
hospitals have a disproportionately higher
share of care for low-income groups than
other hospitals and they often face thinner
financial margins. This issue can make
academic hospitals vulnerable to financial
pressures caused by the pandemic and make
them heavily dependent on government
funding. In this situation, this disease
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reduces the opportunity of generating
steady revenue for hospitals with sudden
and unpredictable surges and, finally, it
makes managing financial resources
difficult for managers and increases their
unplanned needs for financial assistance.
However, Covid-19 has also created special
revenue-generating  opportunities  with
quantitative and qualitative changes in the
required services. [3] In this sense, in order
to maintain the financial balance and
maintain the life of the hospital, it is
necessary to use all the revenue-generating
capacities of the hospital as much as
possible. The results of this research, by
identifying the critical points and economic
opportunities created during the threat of
Covid-19, can be a good basis for strategic
decisions and financial policies of the
Ministry of Health, and be the basis for
comparing the financial performance of
hospitals. Also, the directorate and
management of hospitals will be able to
increase the effectiveness of existing
resources by removing obstacles and smart
reforms, considering the results of this
research and discovering the weaknesses
and strengths of revenue-generating
services. Patients and hospital clients, as the
main goals of the health system, will benefit
from the management benefits resulting
from this study and the expansion of timely
and effective services with more favorable
costs.

'Methods

This study time series studies and examines
the hospital's revenue monthly for the
period before and after the outbreak of
Covid-19. For this purpose, two groups of
data before the outbreak of Covid-19 during
the months of March 2017 to the end of
February 2018 as well as the data during the
outbreak of Covid-19 during the months of
March 2018 to the end of March 2019 were
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studied due to the similarity of the months.
The data is based on the headings of the
book of "relative value of services"
introduced by the Ministry of Health in the
form of a data collection form and collected
with the unit "K" and finally analyzed by
EViews software. The Ordinary Least
Squares (OLS) method was used to
estimate the regression coefficients.
Additionally, the Chow test was used to
determine the presence or absence of
structural breaks in the time series being
studied.

'Results

The findings of this study show that internal
service and imaging services had the
highest average and median among all
services before the outbreak of Covid-19
during the studied period. In addition, the
mediastinum, diaphragm, and male genital
service have the lowest mean and median
among all organs during this period.
Internal service and imaging services had
the highest mean and median among all
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services during the study period. In
addition, the mediastinum, diaphragm, and
male genital organs had the lowest mean
and median among all organs during the
study period. The results of the descriptive
statistics of the quantitative variables of the
research show that these results were
presented in different services of the
hospital from March 1, 2018 to February
30, 2019 (before the outbreak of Covid-19).
Also, the findings of descriptive statistics
show that internal service and imaging
services had the highest mean and median
among all services during the study period.
In addition, the mediastinum, diaphragm,
and male genital organs had the lowest
mean and median among all organs during
the study period. Linear regression was
used to test the hypotheses, the dependent
variable of which is the revenue of each
department (y) and the independent
variable is the Dummy variable created for
the period of Covid-19.
y =& +b;covid + €;;

Table 1. The results of estimation of regression coefficients by OLS method

y= oc+b_1 covid+ Ejt

y-intercept p-value

(© c
Internal Service 364001.8 0.00
Laboratory Service 236674 0.00
Total services 169100 0.00

Total services: According to the results
obtained from Table 1, the coefficient of the
period after the outbreak of Covid-19 is
equal to (-268667). According to the 17%
significance of the regression, there is a
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Covid
Coefficient

p-value p-value p-value 2
®) B (Chow test) f
-62244.1 0.01 0.0016 0.01 | 0.26
-34234.91 0.02 0.0008 0.02 0.22
-268667 0.04 0.0000 0.04 0.17

negative relationship between the revenue
of these services with the spread of the
Covid-19 period. The probability of the "f "
statistic (p-value) is used for the regression
significance test, and if it is less than 0.05,
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the regression coefficients are significant.
The probability of "f " is 0.04, which means
that the regression coefficients are
significant. The regression value is equal to:

y = 1691002 — 34234/91covid + €;,

Graph 1 shows the total revenue of different
hospital services before the outbreak of
Covid-19 and after the outbreak of Covid-
19. By looking at this graph, we can see that
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at the beginning of the Covid-19 outbreak,
the total revenue of the hospital decreased
by 37% from the same period before the
Covid-19 outbreak, and this figure reached
58% in the month of April. But in the
future, this revenue gap will decrease, and
in February, the revenue after Covid-19 will
increase by three percent from the period
before the outbreak of Covid-19.
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Graph 1. revenue of the Total services

Laboratory services: The regression results
of the laboratory services are reported in
Table 1. According to the results obtained
from Table 1, the coefficient of the period
after the outbreak of Covid-19 is equal to (-
34234/91) and considering the 22%
significance of the regression, this indicates
a negative relationship between the revenue
of this service and the spread of the Covid-
19 period. The probability of "f"is 0.02,
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which means that the regression
coefficients are significant. The regression
values are equal to:

y = 236674 — 34234/91covid + €;,

According to graph 2, we can see that after
the outbreak of Covid-19, the revenue of
laboratory services will decrease by 50%
compared to the previous year, and then it
will decrease by 20%.

BeTone

Graph 2. revenue of the Laboratory services
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Internal service: The regression results of
the internal services are reported in Table 1.
According to the results obtained from
Table 1, the coefficient of the period after
the outbreak of Covid-19 is equal to (-
1.62244). According to the 26%
significance of the regression, there is a
negative relationship between the revenue
of this service and the spread of the Covid-
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19 period. The probability of "f " is 0.01, which
means that the regression coefficients are
significant. The regression value is equal to:

y = 364001/8 — 62244/1covid + €;,

According to graph 3, the revenue of the
internal system will decrease by 50% compared
to the previous year, and then it will decrease
by 20%.

after —— before

Graph 3: revenue of the Internal services

Structural Break (Chow test): The
"Structural Break" test examines the
stability of regression coefficients, meaning
whether the regression coefficients have
been constant during the period under study
or not. Therefore, the Chow test was used
to detect the presence or absence of
structural breaks in the time series being
studied, in order to identify whether or not
there was a structural break in the time
series. The null hypothesis (HO) states that
there is no structural break, while the
alternative hypothesis suggests that there is
a structural break. If the p-value is less than
0.05, the null hypothesis (HO) of no
structural break is rejected. Based on the
obtained p-value from the Chow test, which
is less than 0.05, the null hypothesis (HO) is
rejected, and therefore, the alternative
hypothesis is confirmed, meaning that there
is a structural break in the period under
study. According to the results obtained

o1

from Table 1, the p-value for the Chow test
is 0.0000, 0.0008, and 0.0016, respectively,
for  "Total  Services,” "Laboratory
Services," and "Internal Services." These p-
values are less than 0.05, indicating that
there is a structural break in each of these
services. Therefore, the null hypothesis
(HO) of no structural break is rejected,
indicating that during this period, the
regression coefficients were not constant,
and a structural break existed.

'Discussion

The findings of this study show that internal
services  (8.332879) and  imaging
(4.271855) had the highest average revenue
among all services during the study. In
addition, mediastinal and diaphragm
services (1778/7) and male genitalia
(4603/6) had the lowest average among all
services during the study. Graph 1 shows
the total revenue of different hospital
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services before the outbreak of Covid-19
and after the outbreak of Covid-19. By
looking at this graph, we can see that at the
beginning of the Covid-19 outbreak, the
total revenue of the hospital decreased by
37% from the same period before the
Covid-19 outbreak, and this figure reached
58% in the month of April. But in the
future, this revenue gap will decrease, and
in February, the revenue after Covid-19 will
increase by three percent from the period
before the outbreak of Covid-19. The
negative coefficient of the Covid-19 period
variable and the significance of 17% of the
regression indicates the existence of a
negative relationship between the revenue
of these services and the spread of the
Corona period. After the outbreak of Covid-
19, the revenue of the laboratory unit
decreased by 50% compared to the previous
year, and then it decreased to 20%. The
negative coefficient of the Covid-19 period
variable and the significance of 22% of the
regression indicates the existence of a
negative relationship between the revenue
of this service and the Corona period. After
the spread of Covid-19, the revenue of the
internal  service decreased by 50%
compared to the previous year, and then it
decreased to 20%. The negative coefficient
of the variable of the Covid-19 period and
the significance of 26% of the regression
indicate the existence of a negative
relationship between the revenue of this
service and the prevalence of the Covid-19
period. It can be said that due to the
observance of preventive instructions by
the Ministry of Health regarding social
distancing and changing the pattern of
admission and service delivery in order to
increase the capacity of treatment and
control of the Covid-19 disease, the related
departments of patients with non-urgent
treatment have had a decrease in admission.
Also, patients have refused to visit this
hospital - which was one of the important
centers for providing services to corona
patients - due to the fear of getting infected.
This process led to a decrease in service
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provision in many departments of the
hospital, including respiratory, glands,
laboratory, urinary, male genital, female
genital, internal, hearing and digestive
systems, and as a result, the revenue of the
service decreased. Of course, no significant
reduction is observed in blood, skin, bone,
muscle, mediastinum, diaphragm and nerve
imaging services. These findings are
consistent with the findings of Behzadifar
et al [4] study. This study showed that the
Covid-19 crisis caused the revenue of
hospitals to decrease and then increase.
This issue occurred following the reduction
of service provision due to the limitation of
accepting patients with  unnecessary
treatment and the prohibition of elective
surgery. With the removal of this
restriction, the revenue of the hospitals
increased. However, during the Corona
period, the revenue of the hospitals
decreased. With the removal of this
restriction, the revenue of the hospitals
increased. However, during the Covid-19
period, the revenue of the hospitals
decreased. Eghtesadi et al [5] also showed
that the cost of unnecessary tests had
increased in educational hospitals. This
issue imposed a high economic burden on
educational hospitals. Kazempour-Dizaji et
al [6] investigated the revenue of one of the
most important hospitals providing services
to patients with Covid-19. This study
showed that the old and unsolved financial
problems of this hospital worsened during
the Covid-19 period and the hospital faced
many problems, so that the hospital's
revenue decreased by 70% during this
period and reached minus 68 billion Rials.
Zalvand et al [7] showed that the shock of
Corona caused the hospital's revenue to
decrease. But after three months under good
management, the revenue increased.
Goudarzi and Kalavani [8] admitted that the
spread of Covid-19 caused the revenue of
hospitals to decrease in the short term. But
after the end of this disease, hospitals will
face long queues to receive medical
services and these centers will experience
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significant economic growth. Chen et al [9]
showed that during the Corona era, tertiary
level hospitals lost more patients than other
hospitals and, as a result, suffered higher
financial losses. Haffer et al [10] also
concluded that Covid-19 caused a 49%
reduction in operating room capacity and
subsequently a 29% reduction in hospital
revenue. Di Fusco et al [11] stated that
caring for Covid-19 patients has brought a
heavy economic burden on hospitals. Bai
and Zare [12] showed that Covid-19 has
increased the costs of room, laboratory,
diagnostic  radiology, inpatient care,
intensive care unit, outpatient clinic and
emergency room. Also, about a third of the
hospital's revenue was lost due to the
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cancellation of elective surgery and the
reduction of referrals. Best et al[13] showed
that during the first eight weeks of the
Covid-19 pandemic, a high volume of
orthopedic and musculoskeletal surgery
was canceled as elective surgery. This
problem caused US hospitals to lose 10.9 to
11.9 billion in terms of revenue.
Meanwhile, elective surgeries account for
39% of the hospital's revenue. Hashmi et
al[14] also stated in his study that during the
period of Covid-19, the hospital faced a
50% decrease in the admission of patients.
Also, a total of 55.7% of the hospital's
revenue has decreased during the Covid-19
period compared to before the Covid-19.
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