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Abstract
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Background and aims: The Covid 19 epidemic has become one of the most
important health system challenges in the world. This epidemic, in addition Covid 19
to death and disability, has come at a high cost. The aim of this study was to
identify the methods of calculating the burden of Covid 19 disease.

Corona Viruses
Illness Cost
Methods: The present study performed by systematic review method. All

articles related to the Covid disease burden reviewed in five databases and two Disease Burden
search engines. Nine articles analyzed in the final analysis. DALY

Results: Nine studies from December 2019 to April 2021 examined and
calculated the burden of Covid-19 disease. 5 studies were published in 2020
and 4 studies in 2021. The studies were conducted in China, the United States,
Saudi Arabia, Italy, Brazil and Iran. The costs of this disease were classified
into medical and non-medical costs. Due to the emergence of this disease
and the lack of sufficient knowledge about this disease, there are fundamental
limitations in conducting economic burden studies of this epidemic.

Conclusion: Access to information is the most important prerequisite for
these studies. Therefore, the method of disease management, information
and diagnostic cases at the national level is very effective in calculating the
economic burden of this disease. The requirements, limitations and basic Accepted : 2022/08/30
framework of calculations in estimating the economic burden of this disease

should be considered by researchers and policy makers of the health system.
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EXTENDED ABSTRACT

INTRODUCTION

In addition to mortality and disability
Coronaviruses have high economic costs. One
study found that if SARS continued between
2003 and 2004, its global costs would exceed $ 40
billion. A study on MERS costs in Saudi Arabia
also showed that, depending on the severity of
the disease, the direct cost of treatment is varied
from $ 1,248 to $ 7,5987 per person (1).

With the spread of the new coronavirus,
various studies have examined its economic
consequences. The results of a study in the United
States showed that household income and wealth
decreased by $ 5,293 and $ 33,482 from January
to April 2020, respectively (2). The total health
and social costs of Covid-19 in China between
January and March, 2020 are estimated at $ 0.62
billion and $ 383.02 billion, respectively (3).

The economic effects of the disease are
due to supply and demand shocks such as
macroeconomic indicators such as GDP,
unemployment and inflation. Forecasts have
shown that the global economy is experiencing
a decline in economic growth (between 1.9
and 7.1 percent) (4). The International Labor
Organization predicts that the number of people
who will lose their jobs due to coronavirus will
vary between 5.3 and 24.7 million (5).

Estimates show that the economic losses of
COVID-19 in some countries ranged from $
283 billion to $ 9170 billion (6). According to
the World Bank Report, this pandemic will lead
to a reduction of the global exports (2.50% to
4.57%) and the world economy rate (-2.09% to
-3.86%) (7). The International Monetary Fund
also predicts that the world economy will shrink
by about 3% and be worse than the 2008-2009
financial crisis, as a result of this pandemic (8).

In one classification, the costs of Covid 19
disease for the community are divided into
three categories, including lost work time due to
infection, direct medical costs, and living cost.
The first impact of this worldwide epidemic
was quarantine and mass unemployment. The
second component includes the direct costs of
treatment and hospitalization of patients. In
the recent epidemic, a large number of patients
need hospital services and intensive care, while
the intensive care units are the most expensive
part of any hospital around the world. Therefore,
the hospital costs are a large part of this disease’s
burden. Costs due to premature death are the
third component of disease costs that has received
much attention in the recent epidemic.

Researchers around the world have used
various methods to study and estimate the
economic burden of this disease. Studying
and evaluating the methods of calculating the
economic burden of Covid 19 disease, has
identified the strengths, weaknesses, limitations
and requirements of these methods. They also will
lead to choosing the most appropriate method for
conducting studies to estimate the burden of this
disease as a result. The purpose of this study was
to identify the methods to calculate the economic
burden of the Covid-19 pandemic in conducted
studies around the world and to examine their
cost components using a systematic review too.

METHODOLOGY

The present study was a systematic review
conducted 2021. The purpose of this study was to
identify the methods of calculating the economic
burden of Covid-19, the components, limitations
and requirements of these methods.

All related articles to Covid disease burden
were searched until May 2021 in PubMed,
Science Direct, ProQuest, Cochran library and
Google and Google Scholar. Inclusion criteria
were original research, reports, guidelines and
protocols which published to review methods or
calculate the burden of Covid-19 disease during
December 2019 (31/12/2019) to May 2021
(31/5/2021). Exclusion criteria also included
studies that examined the costs and expenses
of the epidemic in ways other than the disease’s
burden.

RESULTS

Nine studies from December 2019 to April
2021 examined and calculated the burden of
Covid-19 disease. Five studies were published
in 2020 and four ones in 2021. The studies were
conducted in China, the United States, Saudi
Arabia, Italy, Brazil and Iran. Six studies reviewed
and presented the results of the economic burden
of the disease quantitatively. The calculating
methods of the economic burden of this disease
was reported in 3 other studies. All studies were
published in English.

Disease costs were divided into direct and
non-direct. direct cost also divided into medical
and non-medical cost. Direct medical and direct
non-medical costs were determined based on
information about the hospital expenses and
the patients’ quarantine fees, respectively. The
following table shows an example of a direct cost
classification (Table 1).
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Table 1. Classification of Direct Costs of Covid-19 Disease.

Direct Cost Cost Components

Medical Medical Costs of hospitalized patients

The cost of detecting negative suspicions Cases

The cost of detecting positive suspicions Cases

Non-Medical ~ The cost of negative cases quarantine

The cost of positive cases quarantine

Extraordinary labor costs in the health system

The cost of daily wages in the health system

Table 2. Consequences of a car collision for each participant with their own weight

Participant Sequela Disability
weight

CAR 1

1. 36 years of age father dies 1

2. 29 years of age mother  dies 1

3. 7 vears of age daughter  dies 1

4. 2 years of age son dies 1
CAR2

5. 27 vears of age man Injured spinal cord (lifelong) 0.725

6. 25 years of age woman  Intracranial injury - short term (% year) 0.359

7. 22 vears of age woman  Fractured ribs (% year) 0.199

In the United States, direct medical cost is
estimated in both hospitalization and one-year
post-hospitalization costs. The average cost of
hospitalization was $ 14,366. These costs have
increased to $ 18579 thousand during the year
after patients” discharge. Per capita direct medical
spending in China during the first three months
of 2020 is estimated at $ 25,578,000. Indirect
medical costs in Iran for intensive and general
care units are estimated at $ 2979 and $ 13267
thousand, respectively.

Direct non-medical costs are not directly
related to the treatment of the disease but have
been imposed on health systems as a result of
the epidemic. Four studies estimated these costs.
In these studies, production costs were lost and
social costs were considered as indirect. The most
important part in calculating these costs was to
determine the years lost due to disabilities and
premature death (DALY) due to the Covid-19
epidemic.

DALY is a measure of the health gap that
calculates the number of life years which is lost
due to illness or injury. The value of this index
can be calculated from the sum of the years lost
due to premature death (YLL) and years lost
due to disability as a consequence of the disease
(YLD). (Formula 1)

DALY =YLD

total

+YLL

total

= iYLD,. + Zn:YLLi 1

i=1 i=l1

To illustrate the DALY calculations, in one
assumptive example 7 patients are considered
and 7 health status is designed for them according
to Table 2. If we assume that 4 of these people
have died and 3 of them have disabilities, then we
have to calculate YLL for 4 people and YLD for 3
people in this group. The DALY of this disease is
calculated from sum of the YLD and YLL results.

Based on the information of the Table 2, if 80
and 83 years are considered as the life expectancy
for men and women, respectively, the DALY of
this disease is calculated as follows (Table 3).
From the total DALY (290.65), 252 are related to
years lost due to premature death (252 YLL) and
38.65 are related to years of life with disability
due to disease (38.65 YLD).

One of the most important requirements for
calculating the DALY is the Disease states, which
helps to identify disease states in different people
and determine the cost weight of each disease
condition for each patient. In this study, the severity
of each status was determined based on the Global
Burden of Disease report. These weights are shown
in Table 4 with a %95 confidence interval.
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Table 3. Elements of calculation of DALY and final result.
Participant YLLs YLDs DALYSs
L. 44.58 years LE
2. 54.25 years LE
3. 75.97 years LE
4. 78.36 years LE
3. 53.49 years LE x 0.725 =38.78
6. 0.5%0.359=0.18
7. 0.25x 0.199 =0.05
Total 253.16 39.01 292.17

LEGEND: DALY = disability adjusted life years:

death: YLD = years lost due to disability: LE = life

YLL = years of life lost due to premature
expectancy

Table 4. COVID-19 health states and disability weights

Type Name Description Data input proxy Disability weight
(95% uncertainty interval)
. Has infection but experiences no Estimates of suspected .
Asymptomatic K i Nil
symptoms asymptomatic community cases
Has afever and aches, and feels weak, Positive (and/or suspected) cases 0.051
Vi .
Moderate which causes some difficulty with daily . P
Acute, . community cases (0.032-0.074)
infectious activities.
in
disease Has a high fever and pain, and feels very Positive (and/or suspected) 0133
Severe weak, which causes great difficulty with requiring a non-intensive care :
. - T (0.088-0.190)
daily activities. hospitalization
Positive (and/or suspected) 0.655
Intensive care Intensive care unit admission requiring intensive care )
(0.579-0.727)

hospitalization

InIran, lost productivity costs were considered
as the indirect costs. In this estimate, the human
capital approach is used in two stages. The total
income of absentee patients and dead persons in
the age group of 15 to 65 years is used as a basis
for calculating indirect costs (Formula 2). In the
following formula, P, represents the current value
of future labor income, N is the average income
of each person in age group i, W represents the
current income of each person, r represents the
discount rate and g represents the annual growth
rate of income for each person.

N W* 1+g)
l+r)

R=2..
In China in the first three months of 2020, the
total indirect costs were $ 38,282,897 thousand
and in Iran in July 2020 these costs were equal
to 107107949 billion rials, equivalent to 10190
thousand dollars per capita. Medical costs are

more applicable due to the ease of access to
patients’ medical information. These costs are
divided into direct and indirect medical costs.
In studies, these costs were calculated based on
patient records and were usually reported on a
per capita basis. The per capita medical expenses
in Iran were equal to 59203409 million Rials and
equivalent to 3755 dollars. These costs were $
25,578 in China and $ 14,366,000 in the United
States.

Non-medical costs were mainly calculated
based on DALY's due to illness and lost production
costs. Lost production costs are divided into two
groups, including production lost due to disease
and cost of production lost due to premature
death due to disease.

The cost of each disease is calculated using
statistical methods and based on per capita
income and discount rate, they show the monetary
value of production lost due to the disease. In
the Covid-19 epidemic until May 2020, $ 5.86
was generated per 100 people in Italy, $ 3.5 in

f
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the United States, $ 1.04 in Germany, and $ 0.45
in Switzerland (28). In another study in Italy, a
DALY created by April 2020 was 2.01 per 1,000
people and its monetary value was estimated at €
300 million (30).

CONCLUSION

The use of economic burden studies and
their dimensions provides sufficient evidence
for policymakers to allocate financial resources
to critical sectors and to adopt the right policies
in such a crisis. The present study, with a
comprehensive review of the economic burden
calculation methods of Covid-19, showed that
the most important prerequisite for these studies
is access to accurate information.

Covid-19 disease burden studies face many
limitations. The main and most important
limitation is the access to information. The most
important prerequisite in calculating the burden
of this disease and the direct and indirect costs

is access to information that can well reflect the
conditions in each country. Due to the novelty
of this disease in the world, there is limited
knowledge about it and as a result, these studies
may not well reflect the true burden of the
disease.

This limitation exists in many areas, including
the inability to identify and measure the effects
and long-term consequences of this disease on the
health of patients and so unrealistic estimation of
YLD and DALY, lack of follow-up and information
about the condition of people improved and bias
in calculating YLL and DALY, DALY’s extreme
sensitivity to accurately determining the number
of deaths in each country, inability to calculate
drug purchase costs and indirect treatment costs
for patients such as travel and production costs
lost due to caring for patients in families, lack of
weight disability and use of the weight of other
diseases, non-follow-up of discharged patients
and post-discharge costs of these patients.
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