REVIEW ARTICLE
pISSN09763325 | eISSN22296816

Open & Access Article (CC BY-SA)
www.njcmindia.org
DOI1:10.5455/njcm.20211223095025

o) S
MUNFry NEO

Role of Health Care Infrastructure and Expenditure on
COVID19 Pandemic: Scenario from
Most Affected Countries

E. Shantanu Kumar Patral, Shakti Bedanta Mishraz, Subhra Mallisha3, Jatindra Nath Mohanty*

1Department of Critical Care Medicine, IMS and SUM Hospital, SOA deemed to be University, Bhubaneswar, Odisha, India
ZKIIT School of Public Health, KIIT Deemed to be University, Bhubaneswar, Odisha, India

3Medical Research Laboratory, IMS and SUM Hospital, SOA deemed to be University, Bhubaneswar, Odisha, India

4IMS and SUM Hospital, SOA deemed to be University, Bhubaneswar, Odisha, India

( ABSTRACT

Purpose: The recent pattern of the COVID19 have hit hard to the entire world engulfing many lives with-
in it. We intended to portray the association between the hospital resources such as Hospital beds, In-
tensive care unit beds (ICU beds), percentage of Gross Domestic Products (GDP) on health with total con-
firmed cases and total deaths among different countries.

Methods: The data of these available health resources in 45 countries were collected from the secondary
data sources. The mortality data were collected from situation report by WHO.

Results: The overall mortality rate was 7.29% across 45 countries. The average number of available
Hospital beds, ICU beds, GDP on health was 4.30+2.66, 11.4349.03 and 8.31+2.56 respectively. Moreover,
the country that spend highest on health face maximum number of confirmed cases (r? = 0.538) and
mortality (12 = 0.516).

Conclusion: There was found that those countries spent more percentage of GDP on health having a
greater number of confirmed cases and deaths, but not found any statistical significance with other
health resources.
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INTRODUCTION Hunan, etc. The burst of case occurred starting from
Wuhan, engulfing the entire Hubei province. And
subsequently it spread like a wildfire within a span
of days and affected almost 210 countries. Therefore,
on 30th of January 2020 WHO declared this as Public
health emergency of international concern (PHEIC).4
The initial mortality rates were 11%-15%, but more
recent data were 2%-3%.5 So far 25.44 lakhs con-
firmed COVID19 cases by 23rd April 2020 were pre-
sent worldwide posing a major public health threat
to the entire world.6

In late December 2019, an outbreak of pneumonia of
unknown origin emerged in the seafood wholesale
wet market, in Wuhan, Hubei, China which rapidly
spread across china.1 This unknown pneumonia like
disease was subsequently named as Severe acute
respiratory syndrome corona virus 2 (SARS-CoV-2)
by the Corona virus Study Group.2 In 11thFebruary
2020 this Pneumonia of unknown origin is identified
as COVID-19 by the World Health Organization
(WHO).3 The disease rampantly started to attack
thousands of people in China including many prov- COVID19 infection is acute without any carrier sta-
inces such as Hubei, Zhejiang, Guangdong, Henan, tus. The symptoms usually begin with fever, dry
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cough, fatigue then gradually multiple systems get
involved including respiratory (cough, shortness of
breath, sore throat, rhinorrhoea, haemoptysis, chest
pain) gastrointestinal (diarrhoea, vomiting) muscle
ache and neurologic (confusion, headache).7 Howev-
er, the most common symptoms are fever, cough,
myalgia, and shortness of breath. The incubation pe-
riod of the disease is 5.2 days.8 Currently it is esti-
mated that the virus is transmitted through droplets,
aerosols and direct contact and it is not yet con-
firmed about the oral-faecal transmission.5,7,8
Adults with co-morbidities are at a higher risk of get-
ting affected with COVID19. Hypertension being on
the top of the list followed by diabetes, coronary
heart disease and chronic obstructive pulmonary
disease.9,10

Till now we all are well versed how the COVID19
possess a global threat. With the exponential rise in
the COVID19 cases the surge of medical care has in-
creased. As per the data, almost 81% people affected
with COVID19 were asymptomatic. But still 14%
were developing severe respiratory diseases and 5%
patients requiring critical care.11 However, in the
availability of health resources like Hospital beds,
Critical care beds, percentage of GDP on health still
certain loop holes exists mainly in the Low- and Mid-
dle-income countries but the actual effect was still
unknown.12 So, we intended to find out the associa-
tion of these health resources with total confirmed
cases and total deaths among different countries.

METHODOLOGY

We have collected the available Hospital beds per
1000 population, ICU beds per 100000 populations,
Percentage of GDP on health, Mortality rate by 23rd
April 2020 across globe from secondary data
sources. Hospital beds per 1000 population was col-
lected from the secondary data published in interna-
tional organization Organisation for Economic Co-
operation and Development (OECD),13 ICU beds per
100000 population were collected from respective
government official websites(12,14-16) and some
were also collected from different published articles,
whereas percentage of GDP on health data were col-
lected from the latest data available in OECD li-
brary.17 Mortality rate were extracted from the lat-
est factsheet published by WHO.6 All data were col-
lected in mean.

Statistical Analysis: We presented our data as Mean
and Standard deviation (SD). We used Binomial re-
gression to assess the association of Hospital beds
per 1000 population, ICU beds per 100000 popula-
tion and percentage of GDP on health with mortality
rate across the countries. Along with we have also
used coefficient correlation test to find the associa-
tion of GDP on confirmed cases and deaths. We con-
sider p value of less than 0.05 for statistical signifi-
cance. We used IBM SPSS version 25.0, IBM corp.,
Armonk, NY for analysis.

RESULTS
As per the data collected the overall mortality across

45 countries were 7.29%, but among them France
experienced highest mortality rate 18.06% followed
by Belgium (14.95%), United Kingdom (13.56%), Ita-
ly (13.39%) and Sweden (12.10%). Iceland have ex-
perienced lower mortality rate 0.56%. In comparison
to these above countries India experienced low mor-
tality rate 3.18%. (Table 1)

The average number of available Hospital beds per
1000 population was 4.30+2.66 across these coun-
tries. As per the data, Japan have highest number of
hospital beds per 1000 population 13.05 following
Korea (12.27), Russia (8.05), Germany (8) and Aus-
tria (7.37). Likewise, the average ICU beds available
per 100000 populations are 11.43+9.03 and Turkey
has highest ICU beds 47.1. As per the data, India has
lower number of Hospital beds as well as ICU beds
(0.53, 2.3 respectively) compared to other countries.
There was no statistical significance of Hospital beds
(p = 0.390), ICU beds (p = 0.619) with mortality rate
of COVID 19. (Table 1)

The mean percentage of GDP spent on health is
8.31+2.56 across the countries. United States (U.S.)
spending highest percentage of GDP (16.9%) on
health then follows Switzerland (12.25%), France
(11.2%), Germany (11.2%) and Sweden (11%) re-
spectively, whereas India is spending only 3.6% of
GDP on health. It was also observed that these coun-
tries have markedly higher number of confirmed
cases as well as deaths compared to others. U.S. has
highest number of confirmed cases (800926 cases)
as well as higher number of deaths (40073 deaths)
compared to other highly spent countries. Likewise,
Switzerland, France, Germany and Sweden have
28186, 48046, 117961 and 16004 confirmed cases
respectively. India is spending lower percentage of
GDP on health (3.6%) and also having lower con-
firmed cases (21393 cases) as well as lower deaths
(681 deaths) than high spending countries.

On analysis, it was evident that those countries spent
higher percentage of GDP on health have also higher
number of confirmed cases (r2 = 0.538) (Error! Ref-
erence source not found.) and higher mortality (r2
= 0.516) (Error! Reference source not found.).
There was also statistical significance of GDP on
health with total confirmed cases and deaths (p value
= 0.000 and 0.000 respectively) due to COVID19. But
there was observed no statistical significance with
mortality rate (p = 0.136, r2 = 0.228) (Error! Refer-
ence source not found.)

DISCUSSION

The ongoing pandemic of corona virus disease
(COVID19) is divesting, despite of extensive imple-
mentation of preventive measures. The outbreak was
sparked in Hubei province Wuhan, china, and quickly
spreading all regions of the world. As per the record
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by World Health Organization by 23rd April 2020, increasing day by day and affected almost 212 coun-
almost 25.44 lakhs affected and 1.85 lakhs people tries across the globe including all developed and
died by this deadly virus.6This number is going on  developing nations.

Table 1: Data describing Hospital beds, Critical care beds, Gross Domestic Products (GDP), Confirmed
cases, Deaths and Mortality rates

Countries Hospital beds ICU beds GDP Confirmed cases Deaths Mortality rate
Australia 3.93 9.1 9.3 6654 74 1.11
Austria 7.37 21.8 10.3 14924 494 3.31
Belgium 5.66 15.9 10.4 41889 6262 14.95
Canada 2.52 13.5 10.7 38923 1871 4.81
Chile 2.11 3.38 8.9 11296 160 1.42
Czech Republic 6.63 11.6 7.5 7136 210 2.94
Denmark 2.61 6.7 10.5 7912 384 4.85
Estonia 4.69 14.6 6.4 1559 44 2.82
Finland 3.28 6.1 9.1 4129 149 3.61
France 5.98 11.6 11.2 117961 21307 18.06
Germany 8 29.2 11.2 148046 5094 3.44
Greece 4.21 6 7.8 2408 121 5.02
Hungary 7.02 13.8 6.6 2284 225 9.85
Iceland 3.06 9.1 8.3 1785 10 0.56
Ireland 2.96 6.5 7.1 16671 769 4.61
Israel 3.02 7.5 14498 189 1.30
Italy 3.18 12.5 8.8 187327 25085 13.39
Japan 13.05 7.3 10.9 11919 287 2.41
Korea 12.27 10.6 8.1 10702 240 2.24
Latvia 5.57 9.7 5.9 761 11 1.45
Lithuania 6.56 15.5 6.8 1398 38 2.72
Luxembourg 4.66 24.8 5.4 3654 80 2.19
Mexico 1.38 1.2 5.5 9501 857 9.02
Netherlands 3.32 6.4 9.9 34842 4054 11.64
New Zealand 2.71 4.8 9.3 1112 16 1.44
Norway 3.6 8 10.2 7250 169 2.33
Poland 6.62 6.9 6.3 10169 426 4.19
Portugal 3.39 4.2 9.1 21982 785 3.57
Slovak Republic 5.82 9.2 6.7 1244 14 1.13
Slovenia 4.5 6.4 7.9 1353 79 5.84
Spain 2.97 9.7 8.9 208389 21717 10.42
Sweden 2.22 5.8 11 16004 1937 12.10
Switzerland 4.53 11 12.2 28186 1216 4.31
Turkey 2.81 47.1 4.2 98674 2376 2.41
United Kingdom 2.54 6.6 9.8 133499 18100 13.56
United States 2.77 34.7 16.9 800926 40073 5.00
Brazil 2 13 9.2 43709 2741 6.27
China 4.34 3.6 5 84302 4642 5.51
Colombia 1.7 - 7.2 4149 196 4.72
Costa Rica 1.13 - 7.5 669 6 0.90
India 0.53 2.3 3.6 21393 681 3.18
Indonesia 1.04 - 3.1 7418 635 8.56
Russia 8.05 8.3 5.3 62773 555 0.88
South Africa 2.8 8.9 8.1 3635 65 1.79

Table 2: Health Infrastructure Indicators

Mean * SD r Value* P Value**
Hospital beds per 1000 population 4.30%2.66 -0.133 0.390
ICU beds per 100000 population 11.43+9.03 -0.081 0.619
Percentage of GDP on Health 8.31+2.56 0.228 0.136

*Showing correlation with mortality rate; **Showing statistical significance with mortality rate

As per the situation report published by WHO, up to  regions of the world. At present African regions were
last of February it was only spreading over western  mostly affected by this catastrophic virus.® In this
pacific regions but later on outspreaded to all other study we have seen heterogeneity in the number of
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available hospital beds per 1000 population, ICU
beds per 100000 population and percentage of GDP
spent on health across the globe.

This study found that mortality rate of corona virus
infection is 18.06% in France, which was markedly
highest and Iceland was having lowest mortality rate
of 0.56%. As per the situation report the overall mor-
tality rate across the globe was 6.9%.6
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Figure 1: Scatter plot of confirmed cases with
percentage of GDP on health
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Figure 2: Scatter plot of total deaths with per-
centage of GDP on health
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Figure 3: Scatter plot of Mortality rate with GDP

It was observed that 11 countries have higher mor-
tality rate compared to the overall mortality of the
world. After France, Belgium have mortality rate
14.95% followed by United Kingdom (13.56%), Italy

(13.39%), Sweden (12.10%), Netherland (11.64%),
Spain (10.42%), Hungary (9.85%), Mexico (9.02%)
and Indonesia (8.56%) respectively. Brazil having
almost similar mortality rate to the world figure of
6.27%. United States having highest number of con-
firmed cases (800926 people) but having lower mor-
tality rate (5%) compared to others. India was hav-
ing lower mortality (3.18%) as compared to world
data and other countries.18

The available hospital beds per 1000 population
provides an important indication of the resources
available for delivering services to the inpatients.13
The influence of the supply of hospital beds has been
widely documented. Across these 45 countries, the
average hospital beds per 1000 population was
4.30/1000 population. Among all these countries, Ja-
pan and Korea is having 13.05 and 12.27 hospital
beds per 1000 population respectively. Next to these
two countries, Russia (8.05), Germany (8), Austria
(7.37), Hungary (7.02) respectively. Two-thirds of
countries reported between 3 and 13.05 hospital
beds per 1000 population, with rates lowest in Mexi-
co (1.38), Costa Rica (1.13), Indonesia (1.04) and In-
dia (0.53) respectively. As per the report, there was
markedly reduction occurred in Finland, from 7.5
beds in 2000 to 3.3 beds per 1000 population in
2017. On the other hand, Korea has strongly increase
of 164% with a significant number of these dedicated
to long term care.!3 This decreased number of beds
attributed to medical technology advancement, al-
lowing surgeries to be performed on same day basis
or broader policy strategies to reduce the frequency
of hospital admission.’3There was also observed
negative correlation of Hospital beds with mortality
rate and was also statistical insignificance (r? = -
0.133, p value = 0.390).

ICU beds per 100000 population is also an important
indicator for the assessing health infrastructure of
countries.!® There was marked heterogeneity of
available critical care beds.!* There was observed
that Turkey is having 47.1 ICU beds per 100000
populations, which was highest among these coun-
tries followed by United States (34.7), Germany
(29.2), Luxembourg (24.8), and Austria (21.8) re-
spectively. India is having lower number of ICU beds
(2.3/100000 population). It was observed negative
correlation of ICU beds with mortality rate (rZ = -
0.081, p value = 0.619).

While focusing on to the GDP that is spent on health,
the average GDP spend on health is 8.31+2.56. It was
expected that those countries spent maximum of
percentage on health could have less people affected
by this virus,2® but actual effect is opposite. The top
countries who spend maximum GDP on health care
United States (U.S.) spending highest percentage of
GDP (16.9%) followed by Switzerland (12.25%),
France (11.2%), Germany (11.2%) and Sweden
(11%) respectively, were having also maximum
number of people affected by COVID19. Likewise,
higher number people died in these countries.
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In this study we found a statistically significant asso-
ciation between GDP spend on health and total con-
firmed cases and deaths (p value = 0.000 and 0.000
respectively) due to COVID-19. Moreover, our analy-
sis additionally anticipated that those nations who
spent higher percentage of their GDP on health also
have higher number of confirmed cases (2 = 0.538)
and higher mortality (2 = 0.516).

If we look to the number of confirmed cases and
number of deaths U.S. have highest number of con-
firmed cases (800926 cases) as well as higher num-
ber of deaths (40073 deaths) compared to other
highly spent countries. Moreover, Switzerland,
France, Germany and Sweden have 28186, 48046,
117961 and 16004 confirmed cases respectively.
Though India is spending only 3.6% of GDP on
health, there was observed less confirmed cases
(21393 cases) and deaths (681 deaths). However,
there was no statistical significance exist with the
mortality rate (p = 0.136).

As per CENSUS 2010, there was 13% of total popula-
tion belongs to the age more than 60 years, whereas
0.6% of total population were above 90 years in
U.S.2t According to the current data, around 72%
people died in COVID19 were belongs to age more
than 65 years.22 So that can be attributed to high case
fatality in United States. Where as in India, there
were only 8% of total population belonging to age
more than 60 years?3 and case fatality (3.18%)18 also
lower than U.S. In other hand, high number of con-
firmed cases and deaths in high economic countries
may be attributed to increase international travel.2*
In this economic transition most of the developed na-
tions mainly focused upon research and develop-
ment.25 For this purpose, there was also increased
number of people travel internationally.

CONCLUSION

There was no correlation between availability of
hospital beds and critical care beds with mortality
rate across the globe. But there was observed signifi-
cant association of percentage of GDP spent on
health by the countries with total confirmed cases
and total deaths due to COVID19.
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