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:ABSTRACT
1

‘Introduction: Considering the role of hospitals in increasing the health level
tof society, it is very important to evaluate, measure and improve their
tperformance. The aim of this study was to investigate the impact of the
{ COVID-19 epidemic on the economic status and performance of hospitals
i affiliated to Iran University of Medical Sciences.

iMethods: The present applied study is a descriptive-analytical study that was
i conducted on three non-specialized hospitals using data from two periods of
itime, 2019 and 2020. Raw data related to six financial indicators and six
I'performance indicators were collected by referring to the financial and medical
!records units of the hospitals. The non-parametric Wilcoxon test and the
! paired-samples t-test were used in SPSS software for data analysis.
!Results: The results showed that after the covid-19 epidemic, the average
lindicators of bed occupancy rate decreased by 12% and the average length of
!'stay and bed turnover increased by 12% and 10%, respectively; these changes
!'were statistically significant (p-value<0.05). Furthermore, the financial
lindicators of dedicated laboratory revenues, dedicated imaging revenues, and
!hospital expenses increased significantly by 26, 17 and 27%, respectively (p-
!value<0.05).

!Conclusion: Considering the significant impact of the COVID-19 epidemic
fon the financial and economic performance of hospitals and the possibility of
!other epidemic-prone emerging infectious diseases, it seems that special
I'support for hospitals is necessary in this regard.
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Extended Abstract

'Introduction

After the first case of COVID-19 in China,
the disease spread rapidly around the world.
In Iran, like other countries, COVID-19
spread rapidly and on 29 February 2018, the
first cases of COVID-19 were confirmed in
the city of Qom. [1,2] According to the
statistics of the Iranian Ministry of Health,
until the beginning of June 2022, the
number of infected people exceeded 7.5
million, and the number of deaths exceeded
145,000. [3,4] The growing trend of
COVID-19 in the country has left
significant and severe effects on the entire
society. The economic, psychological and
health effects of this disease are not hidden
from anyone. [5,6] According to the report
of the Agency for Healthcare Research and
Quality in 2014, more than 30% of
hospitalization revenue is due to elective
services and treatments. According to
McHugh's study, elective hospitalizations
and treatments generate more revenue than
emergency hospitalizations and treatments,
so each elective hospitalization generates
$700 more in revenue for the hospital than
surgery and emergency hospitalization. [7]
Unfortunately, with the spread of COVID-
19 and the reduction of hospital procedures
in the emergency and elective surgery
department, the specific income of
hospitals decreased sharply, so that in April
2022, hospital revenues had a decrease
equivalent to 20 billion dollars, which
greatly limited the budget of the country's
health system due to the continuation of the
disease. [8,9] The performance of the
hospitals affiliated with Iran University of
Medical Sciences was also affected by the
COVID-19 epidemic. The spread of
COVID-19 caused the hospitals affiliated
with Iran University of Medical Sciences,
like other hospitals in the country, to face
challenges due to increased costs as well as
decreased income and performance. So far,
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no study has been done to analyze the
effects of the COVID-19 epidemic on the
performance and economic status of
hospitals affiliated with Iran University of
Medical Sciences; therefore, according to
the necessity and importance of this matter,
the present study has investigated it.

'Methods

The current study is a descriptive-analytical
research that was conducted with annual
data in two time periods, after the epidemic
of COVID-19 (2022) and before the
epidemic of COVID-19 (2019). In this
study, the purposeful sampling method was
used. Therefore, only hospitals that
admitted patients with covid-19 and had the
necessary information for the study were
included in the study. To maintain the
confidentiality  of  the hospitals'
information, the names of the hospitals
were not revealed and the hospitals were
named with “A”, “B”, and “C”. These
hospitals were specialized and had 650,
450, and 200 active beds, respectively.
These hospitals had an average of 5,000,
4100, and 1600 visits per day and had been
operating as a treatment center for COVID-
19 patients since the beginning of the
COVID-19 epidemic. To examine the
impact of the COVID-19 epidemic on the
functional dimension of hospitals, the
variables of bed occupancy percentage,
patients’ average length of stay, bed
turnover interval, admission ratio per bed,
and net mortality rate were investigated.
Then, the results were analyzed by
comparing the variables at two time points,
before and after the epidemic. The
following standard formulas were used to
calculate the indicators of bed occupancy
ratio, bed turnover ratio, and average length
of stay in the hospital. [10]

number of bed—day occupied +100 (l)

Bed occupancy ratio = number of bed—day actived

number of bed—day occupied (2)
number ofactive bed

Average length of stay =
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number ofpatient admited (3)
number of patient discharged and died

Also, to investigate the effects of the
COVID-19 pandemic on hospital financial
performance, the information on specific
incomes, drug costs, and medical
consumable devices was analyzed as
measurement criteria for two periods, after
the epidemic of COVID-19 (2022) and
before the epidemic of COVID-19 (2019).
This information was collected from the
Hospital  Information  System  (HIS).
Descriptive  statistical — analysis  was
performed by using central indices and
frequencies in SPSS software version 22.
The paired t-test and the non-parametric
Wilcoxon statistical test were used to
compare the data before and after the
epidemic. To express the accuracy of the
estimates, a confidence interval of 95% and
a significance level of less than 5% were
considered.

Bed turnover ratio =

'Results

Various performance indicators were
calculated in selected hospitals based on the
collected data. The number of hospitalized
patients with the diagnosis of COVID-19 in
hospitals “A”, “B”, and “C” were 390, 300
and 450, respectively. Also, the number of
occupied beds in hospitals “A”, “B”, and
“C” were 2072, 1980, and 3001,
respectively. Table 1 shows the results of
performance indicators in the time periods
of 2019 and 2022 (before and after the
epidemic of COVID-19). The lowest bed
occupancy ratio was related to hospital “C”
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in 2019. Moreover, the maximum bed
occupancy ratio was related to hospital “A”
in 2019. The results of comparing the bed
occupancy ratio in hospitals in two periods
of time showed a decrease in the bed
occupancy ratio in all hospitals during this
period. The results of the statistical test
indicated a significant difference between
the bed occupancy ratio indicator at two
time points (p-value = 0.00), which
indicates the significant impact of the
COVID-19 epidemic on the bed occupancy
ratio. The maximum average length of stay
for patients in hospital “C” was 5.5 days in
2022. Also, the lowest average length of
stay was related to hospital “B” in 2019. In
all hospitals, the average length of stay in
2022 increased compared to the previous
year, and the results of the statistical test
showed a significant difference between
this indicator at two time points (p-
value=0.01). The lowest bed turnover ratio
was related to hospital “A”, whose values
obtained were 1.6 and 1.7 before and after
the COVID-19 epidemic, respectively. The
results showed that before and after the
COVID-19 epidemic and in all hospitals,
the bed turnover rate indicator had a
favorable status and there was a noticeable
increase in 2022 compared to 2019. Also,
the results of the statistical test indicated a
significant difference between the bed
turnover interval at two time points (p-
value = 0.00).

Table 1. Performance indicators in selected hospitals before (2019) and after (2022) the COVID-19 epidemic

Hospital Bed occupancy ratio
2019 | 2022 %change 2019
A 87% 76% -12 5.1
B 88% T7% -12 4.1
C 85% 75% -11 5.3
p-value 0.00
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indicator
Average length of stay

Bed turnover rate

2022 %change 2019 = 2022 %change
5.4 5 1.6 1.7 6
5.1 26 1.6 1.9 18
55 3 2 2.1 4

0.00 0.01
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In order to calculate the financial indicators,
the cost categories identified in the selected

hospitals included consumables,
purchase/repair of equipment, energy,
medicine, and human resources (all

payments to doctors, nurses and other
employees in hospitals). Table 2 shows the
hospital costs during the peak of the
COVID-19 epidemic in 2022 compared to
2019. An examination of the cost categories
showed that before the COVID-19
epidemic, 41, 45, and 49 percent of the
costs in hospitals “A”, “B”, and “C” were
related to human resource payments,
respectively. After the human resource cost,
medicine and consumables accounted for

the largest share of costs in 2019 with 35,
33 and 36 percent. However, after the
epidemic of COVID-19, the share of the
cost of medicine and consumables in the
total costs almost exceeded the share of the
cost of human resources in the total costs,
and the share of medicine and consumables
cost in hospitals “A”, “B”, and “C” were 38,
39 and 40 percent of the total costs,
respectively. An investigation into the
composition and trend of cost growth
showed that the increase in the cost of
medicine and consumables after the
COVID-19 epidemic was higher than the
growth of other cost categories and this
increase was significant (p-value>0.05).

Table 2. Annual cost indicators in billions of Rials and the percentage of each cost categories from the
total costs in selected hospitals before (2019) and after (2022) the COVID-19 epidemic

Cost categories

Hospital Human resource medicine Personal protective other
equipment

2019 2022 2019 2022 2019 2022 2019 2022
A 980 1021 850 1101 80 290 480 590
*(41) (35) (35) (38) ®) ©) (20) (18)
B 790 850 610 899 60 150 350 406
(45) (36) (33) (39) 3) (6) (19) (18)
C 450 490 340 470 25 81 120 151
(49) (42) (36) (40) ) (6) (13) (12)

p- value 0.00 0.01 0.00 0.00

* The numbers in parentheses show the share of each cost component to the total costs.

Also, we studied the selected revenue-
generating departments of laboratory and
imaging and the entire hospital. The total
revenues of hospitals “A”, “B”, and “C” in
2019 were about 2100, 1798, and 929
billion rials, respectively. Also, the total
revenues of hospitals “A”, “B”, and “C” in
2022 were about 2159, 1859, and 1002
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billion rials, respectively. Based on the
results, the hospitals’ revenue increased
significantly in 2022 compared to 2019 (p-
value<0.05). All revenues in 2022 were
adjusted for inflation in order to make a
more realistic comparison. Moreover, the
highest revenue growth in all hospitals was
related to imaging and laboratory units with
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an average growth of 17 and 26 percent,
respectively.
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Table 3. Revenue indicators of selected hospitals before (2019) and after (2022) the COVID-19 epidemic

Revenue (billion Rial)

Hospital Hospital revenue
1398 1400 %change = 1398
A 2100 2159 2 78
B 1798 1859 3 61
C 929 1002 7 42
p-value 0.00

Furthermore, by combining the results of cost
and income indicators in Tables 3 and 4, cost
to income indicators were calculated. This
index shows the status of profit (greater than
one) or loss (less than one) of the hospital.
The results showed that the cost-to-income

Laboratory revenue

Imaging revenue

1400 %change 1398 1400 %change
100 28 89 101 13

78 27 70 90 25

52 23 48 54 12

0.00 0.00

ratio in all hospitals after the Covid-19
epidemic was less than one, and the loss rate
increased compared to the period before the
COVID-19 epidemic. Hospitals “A” and “B”
have suffered the most losses with a 19%
decrease in the cost-to-income indicator.

Table 4. The results of the cost-to-income indicator for hospitals before (2019) and after (2022) the
COVID-19 epidemic

Hospital
1398
A 0.87
B 0.99
C 0.99
'Discussion

The present study examined the financial
and non-financial performance of selected
hospitals affiliated to Iran University of
Medical Sciences before and after the
COVID-19 epidemic. In the studied period
(2019 and 2022), the selected hospitals
faced a decrease in the demand for services,
which caused a decrease in the percentage
of hospital bed occupancy. Despite the
increase in the service tariff in 2022, the
decrease in performance indicators and the
growth of costs have finally led to the costs
exceeding the income in hospitals. The
analysis of the costs showed that manpower
expenses and  medicine  expenses
respectively accounted for the highest
percentage of the hospital's cost categories.
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cost-to-income ratio

1400 %change
0.71 -19
0.8 -19
0.84 -15

Although all the cost categories in hospitals
have been growing, the growth rate of the
costs related to medicine and supplies has
increased more and their share of the total
cost has increased. Although all the cost
categories in hospitals have been growing,
the growth rate of the cost categories related
to medicine has increased more than other
cost categories . On the other hand, the cost
of human resources (manpower), including
the payment of clinical staff and doctors,
has increased, but the share of this cost in
the total costs has decreased. These results
were consistent with Behzadi Far et al.’s
study [11]. According to the literature
review, no research studied the financial
performance of hospitals during the
COVID-19 crisis; this makes it difficult to
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compare and discuss the results of the
current  study. In  similar  studies
investigating the calculation of the cost of
medical services, the results showed that
human resources and medicine cost
categories accounted for the largest share of
the costs. [12,13] The significant growth in
the personal protective equipment cost
(hoteling) due to the epidemic of COVID-
19 was another finding of the present study.
A study in one of the hospitals in Maryland
(Maryland, USA) investigated the use of
consumables such as gloves, surgical
masks, disinfectant alcohol and hand soap;
the results of the study showed that the use
of surgical masks has increased from 22 to
232 masks per 1000 patients. Also, the
consumption of disinfectant alcohol and
hand soap increased, which caused an
increase in the costs of hospital
consumables (hoteling) during the COVID-
19 crisis. [14] The results of the present
study showed that among the performance
indicators, the average length of stay of
patients increased after the COVID-19
epidemic. In a study conducted in Iran,
results showed that the patient's length of
stay index had an upward trend at the
beginning of the epidemic, but one year
after the epidemic, its trend stabilized as in
previous years. [15] The average length of
stay during the pandemic was slightly more
than that in previous years. A study
conducted in Portugal also reported a
similar result. [16] It seems that the patients
hospitalized during the COVID-19
pandemic had a more severe illness than
before, which caused a longer hospital stay.
Also, the increasing trend at the beginning
of the pandemic can be attributed to the
unknown nature of the disease and the lack
of treatment guidelines. During the
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COVID-19 crisis, the demand for elective
treatments decreased due to people's fear of
contracting the disease. As a result, the
income of hospitals decreased significantly.
The comparison of two time periods, before
and after COVID-19, showed that despite
the increase in the cost of human resources,
the cost of medicine and personal protective
equipment items has grown more. The
increase in the patient's length of stay,
increase in the number of hospitalized
patients with COVID-19, and change in the
consumption pattern of personal protective
equipment in the hospital have ultimately
led to the growth of medicine and personal
protective equipment costs. Also, other
studies predicted and estimated the increase
in hospital costs during the COVID-19
crisis. Providing telemedicine services was
one of the solutions proposed to prevent
these financial crises. [17] In general, the
use of technology will lead to an increase in
the demand for hospital services, which is
expected to be included in the plans of the
Ministry of Health. Considering the impact
of the COVID-19 pandemic on the cost and
income items is the strength of the present
study. On the other hand, the weakness of
hospital information systems in collecting
data was one of the limitations of this
research. The COVID-19 epidemic caused
a significant decrease in the hospital's
revenue due to the reduction in demand for
elective surgeries in the country. On the
other hand, the increase in human resources
and personal protective costs in hospitals
was another factor in increasing the loss of
hospitals. Therefore, according to the
hospital's important role in providing
medical services, it is necessary to give
financial support to these institutions for
their preparation to face infectious diseases.
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