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Abstract

Background & Aims: The performance of hospitals has been affected by the COVID-19 pandemic. This study investigated the
performance of a cardiovascular hospital using indicators such as admissions and revenue.

Materials & Methods: The medical records of patients with selected cardiovascular diseases were studied in a teaching
cardiovascular hospital in the capital city of West Azerbaijan in the second quarter of 2019 and 2020. Data were collected from the
medical records, including length of stay, hospitalization type, sex, age, insurance, deaths, and readmissions. Bills were collected
from the revenue department and the hospital information system. Two performances, two results, and two control indicators were
used. Revenue, length of stay, and bed occupancy rate were calculated for both periods. Data were analyzed using SPSS (version 16)
and the Mann-Whitney statistical test.

Results: One thousand three hundred and forty-one cases were studied in two study periods, with 57% being hospitalized in 2019,
showing a decline of 14% in 2020. A decrease was observed in the average length of stay and total revenue during the pandemic. The
difference in the mean total revenue was significant for 2 years (P = 0.00). The percentage of readmissions decreased slightly, and
deaths increased in 2020.

Conclusion: The COVID-19 pandemic undermined hospital performance. The analysis of the studied indicators showed that
hospitalizations, bed occupancy rates, and total revenue followed a similar decreasing pattern in the selected hospital during the
COVID-19 pandemic. The hospital should adopt appropriate strategies so that, in conditions identical to the COVID-19 pandemic, its
performance is accompanied by the proper management of resources, efficiency, and minimal reduction in revenue.
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Introduction WHO classified COVID-19 as a pandemic (3). In

In late December 2019, an emerging infectious addition to its direct impact on morbidity and mortality,
disease named coronavirus disease 2019 (COVID-19) the pandemic has caused collateral damage to
spread rapidly worldwide (1, 2). In March 2020, the healthcare for other diseases (4).
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The latest COVID-19 pandemic statistics indicate
7,611,583 confirmed cases with 146,253 deaths in Iran
from January 3, 2020, to May 31, 2023, as one of the
first countries to become involved in the pandemic (5,
6).

In 2020, during the COVID-19 pandemic, studies in
many countries showed changes in the admission
patterns of hospitals with an unexpected reduction in
admissions including cardiovascular diseases (CVDs)
(7-9). CVDs are the leading cause of death worldwide
and are responsible for the loss of 17.9 million lives
every year, of which a significant number occur in

people under 70 years old (10).

With increasing expenses due to COVID-19 and
revenue losses from canceled outpatient visits, elective
procedures, and surgeries, hospitals encountered
financial challenges (11). The admission rate decreased
compared to pre-pandemic years (12). Medical services
and revenue of public hospitals declined drastically
during the COVID-19 pandemic (13). The decline in
the number of hospitalized patients for CVDs has been
reported in studies during the pandemic (1, 2, 10, 14-
16). The COVID-19 pandemic has also affected the
performance of health service providers and reduced
the admissions and revenues of hospitals in Iran (17,

18).

In Iran, infectious and diarrheal diseases, which are
the primary causes of mortality, have been associated
with cardiovascular disease (CVD) over the past few
decades. Iran belongs to the group of countries in the
Eastern Mediterranean Region that are most affected
by CVDs. These diseases were the leading cause of
mortality, with one million disability-adjusted life
years (DALYs) resulting in 46% of all deaths and 20-
23% of the disease burden in the country (19, 20).

The rapid spread of the COVID-19 pandemic has
severely disrupted CVD-related services in nearly 75%
of countries (21). According to one study, there was a
considerable reduction in the number of patients with
acute coronary syndromes attending the emergency
department and in the hospitalization of patients with

CVD in England (14). The admission rate of patients
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with acute coronary syndrome decreased considerably
in some countries during the pandemic (22, 23).

Research has highlighted the challenges caused by
the COVID-19 pandemic and the time needed to
address them (15). A 2020 study provided a narrative
of health conditions in some countries and pointed out
that the COVID-19 pandemic and the necessary
restrictions hindered people's access to health facilities
for non-COVID conditions, particularly in slum areas
(24).

Regardless of their developmental status, the
COVID-19 pandemic affected hospitals

countries. Evaluating hospital performance is vital to

in  most

better prepare for future crises and design cost-
effective interventions using limited resources in these
centers. The impact of the COVID-19 epidemic on
hospitals in Iran has not been sufficiently documented.
Studying the economic impact of COVID-19 can help
policymakers and health-decision makers to better
allocate resources and provide needed funds and
programs. This study aimed to describe the effect of
the COVID-19 pandemic on CVD hospitalizations and
changes in occupancy rates and revenues compared to
the year before the pandemic in a low-income

country’s provincial capital city.

Materials & Methods

This descriptive-analytical study was conducted at a
government hospital in Urmia, the capital city of West
Azerbaijan Province in Iran, in 2021. The hospital was
the only cardiovascular and teaching referral center in
the region.

The study population included Medical Records
(MRs) of hospitalized patients in the second quarters of
2019 and 2020. Two elective and two emergency
CVDs with the highest hospitalization rates were
considered according to the frequency of MRs in the
Hospital Information System (HIS) in the hospital and
interviews with relevant specialists. Disease names and
specific codes were determined using the International
Classification of Diseases, 10th edition (ICD-10). In
both study periods, the census selected MRs from all
hospitalized patients. A total of 1,341 MRs were
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studied, of which 765 were performed in 2019. The

codes of the selected diseases were as follows:

e ACS: Acute coronary syndrome —unstable angina

e  MI: myocardial infarction

e CAD: Coronary artery disease — atherosclerotic
heart disease

e  CHF: Congestive Heart failure

Essential data, including the disease name, MR

number, length of stay, type of hospitalization
(Elective, Emergency), sex, age, and insurance status,
were gathered from the MRs. The Revenue Department
provided revenue data. The medical record unit
the of deaths,

readmissions, and bed occupancy rates for the two

supplied statistics on number
periods under study. This study utilized six indicators:
Average Length of Stay (ALOS),
hospitalizations, deaths, readmissions, Bed Occupancy

Rate (BOR), and revenue.

number of

Due to the rise in medical tariffs in 2020, interviews
were conducted with experts in the revenue department
(N = 6) to ascertain the adjustment amount in the
service’s monetary value. During interview sessions,
the major items of hospitalized patients’ bills were
examined. These components included surgery tariffs,

anesthesia, bed charges (for private and public rooms),

and medication costs. Based on the results of these
interviews, tariff amounts were adjusted by 20%.

The selected indices, including ALOS, number of
hospitalizations, number of deaths, readmissions, BOR,
and revenue, were classified as performance (first two),
quality control (second two), and result (last two)
indices, respectively.

Data analysis was conducted using SPSS (version
16), and Microsoft Excel was used to create graphs.
The frequency or mean of relevant data, such as the
bed

occupancy rate, revenue, deaths, and readmissions, was

number of hospitalizations, length of stay,
examined and compared between two periods: before
and during the COVID-19 pandemic. Due to the non-
normal distribution of the data, the Mann-Whitney U
test was utilized to identify significant differences in
means. The tests were considered significant at a level
of P<0.05.

Results

A total of 1,341 cases of selected CVDs were
reviewed before and during the COVID-19 pandemic
at the cardiovascular hospital affiliated with the
Medical Sciences University. The number of patients
admitted as emergency cases was higher than that of

elective cases.

Table 1. Frequency distribution and percentage of CVDs hospitalizations before and during COVID-19 based on

demographic and background information.

2019 2020
No Variable
N % N %
Male 457 59.73 395 68.57
1 Sex
Female 308 40.27 181 31.43
<20 1 0.13 0 0
20-29 5 0.65 5 .86
30- 39 22 2.87 9 1.56
5 Age group
40- 49 98 12.81 62 10.76
50- 59 189 24.7 163 28.29
> 60 450 58.93 337 58.53
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2019 2020
No Variable
N % N %
Elective 181 23.66 132 2291
3 Hospitalization type
Emergency 584 76.34 444 77.09
Yes 763 99.74 576 100
4 Insurance coverage
No 2 0.26 0 0

Based on the demographic and background
characteristics, hospitalizations for the studied diseases

decreased by 24.5% in 2020 compared to 2019. This

decrease was higher in females and the age group (>
60) (Table 1).

Table 2. Average length of stay of selected CVDs during the study periods.

ALOS (standard deviation)

o E B

: i 3

NO Diseases’ name 3 Second quarter of Second quarter of g 2 =

& S = E

g 2019 2020 R 2

= S ©

o < =

=
1 Acute coronary syndrome ACS 5.06 (2.58) 4.14 (2.46) -.92
2 Coronary artery disease CAD 6.71 (3.59) 4.91(3.84) -1.8
3 Congestive heart failure CHF 6.64 (3.45) 4.89(2.26) -1.75
4 Myocardial infarction MI 6.53 (2.83) 4.13(2.9) 2.4

The ALOS of the studied diseases decreased during
the pandemic. The Mann-Whitney test showed that the
difference between the ALOS was significant in the
selected CVDs in the two periods (P < 0.001) (Table
2).

BOR, as an outcome index, was calculated based on
ALOS and the frequency of hospitalizations in the
study periods. The BOR of CVDs was decreased from
78.1 in 2019 to 37.47 in 2020.The revenue comparison
in the study periods showed a decrease in all selected
CVDs during the pandemic (Table 3).

Table 3. The percentage of decrease or increase in the total revenue of selected CVDs during the study periods.

Total revenue

2020/2019 Changes in total
No  Diseases’ Code 2019 2020
Ratio revenue (£ %)
N (%) N (%)
1 ACS 350 10,698,344,700 (29) 221 10,330,801,418 (33) 96.56 -3.44
2 CAD 245 17,098,924,738 (46) 201 13,591,334,736 (43) 79.49 -20.51
3 CHF 85 2,843,581,441 (8) 71 1,777,633,065 (6) 62.51 -37.49
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Total revenue

2020/2019 Changes in total
No Diseases’ Code 2019 2020
Ratio revenue (£ %)
N (%) N (%)
4 MI 85 6,421,915,389 (17) 83 5,720,171,454 (18) 89.00 -11.00
5 Total 765 37,062,766,268 (100) 576 31,419,940,673 (100) 84.78 -15.22
The Mann-Whitney test showed a significant

The lowest decrease in total revenue in selected
diseases was in acute coronary syndrome (3.43%) in
2020 compared to 2019, and the most significant
decrease was in heart failure (37.48%). Overall, an

average decrease of 15.22 % was observed in 2020.

difference in mean revenue between the two periods (p
= 0.03). Readmissions and deaths as quality indices
were investigated in the two study periods. The results
showed some differences between the periods (Table
4).

Table 4. Frequency and percentage of readmissions and deaths compared to hospitalizations during study periods

2019 2020
S
—_~ 1 _~ ) o _~

2 = Z & Z g = Z = Z 3
" £ < = < £ g < g < g

o = o =3 5]

=) = =] =

2 “ 2 “
: ACS 350 3(0.86) 0 (0.0) 221 1(0.45) 3(1.36)
5 CAD 245 4(1.63) 2(0.81) 201 2(0.9) 3(1.5)
3 CHF 85 1(12) 6 (7.05) 71 0 (0.0) 3(4.22)
4 MI 85 1(1.2) 1(1.17) 83 2(2.4) 4 (4.81)
Total 765 9 (1.18) 9 (1.18) 576 5 (0.87) 13 (2.18)

The percentage of readmissions in the first quarter
of 2020 was lower than in 2019. This comparison was
reversed for mortality over the two periods. The
percentage of mortality approximately doubled in the
first quarter of 2020 (Table 4).

Generally, performance indicators (admissions and
indicators (BOR and total
the The

decreased, the

ALoS) and outcome
revenue) decreased during pandemic.

percentage of readmissions and

percentage of deaths increased as quality indices.

Discussion
A significant finding was the decrease in
hospitalizations and revenue during the 2020

265

pandemic. The ALOS for the studied CVDs was higher
in 2019. The BOR saw a decline in 2020 compared to
2019. The total revenue generated by the hospital from
the selected CVDs also decreased in 2020. There was
an increase in hospitalizations leading to death, while
re-hospitalization rates decreased during the pandemic.

The decline in the number of hospitalized patients
for CVDs has also been reported during the pandemic
in other studies in Brazil, Italy, and several other
countries (1, 2, 10, 14-16). Due to the COVID-19
pandemic and the possibility of patients getting
infected during this period, the desire of doctors and
their patients to stay for a long time decreased, and the

evidence supports this. Maung et al. reported a
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reduction in CVD admissions in 2020. Also, the
number of CVD-related deaths increased in 2020 (25).

The majority of hospitals reported a decrease in
hospitalization rates and revenue from 2019 to 2020
(26). Hospitals should consider financial sustainability.
In this regard, the occurrence of a natural and
catastrophic event, such as the COVID-19 pandemic, is
recognized by healthcare policymakers as a financial
risk associated with the organization that deserves
continuous leadership attention to avoid economic

consequences (27).

Teaching hospitals are under constant financial
need, largely due to the admission of patients with
complex needs and increased costs associated with
staffing and postgraduate medical education (28). The
COVID-19 pandemic

economic situations for hospitals, including sudden

has created extraordinary
drops in elective and ambulatory services, increased
costs of supplies and labor, and more admissions of

patients to intensive care units (29).

Coinciding with the decrease in hospitalizations for
CVD during the pandemic, additional mortality from
natural causes was also observed in hospitals (30, 31).
Excess mortality quantifies the number of deaths
surpassing the anticipated rate within a specific
timeframe, thereby illustrating the direct and indirect
impacts of a pandemic on mortality within a particular
population (32). Studies show that the COVID 19
pandemic alone may not account for all anticipated
deaths during this time (33).

Conclusions
The findings of this study are highly relevant to
CVD clinicians, hospitals, and health system

authorities. They demonstrate the significant impact of
the COVID-19 pandemic on hospital performance
indicators, underscoring the necessity for strategic
interventions to address the challenges of increased
hospitalizations in the coming years, particularly in the
face of potential future lockdowns. This emphasizes
the importance of raising awareness among healthcare

professionals and policymakers.
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The hospital should be prepared to face similar
conditions in its strategic plan and adopt appropriate
measures in conditions identical to the COVID-19
pandemic. In critical situations, it is essential to
maintain hospital performance to respond to society

and control costs.
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