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Preface

In 2020, the world was shaken by a very unexpected development, an unseen virus which

could kill millions and spread without control. To reduce the impact of the pandemic and before

the vaccine was created, lockdown and other safety measures were implemented. In this context,

the socio-economic burden of the disease was, in our opinion, a major issue because we always

considered that COVID-19 would have a hard impact on human beings and that that impact would

be the most prominent effect of the pandemic. In consequence, when designing this Special Issue, we

hoped to receive papers with ”tales from the field” that would describe the mentioned socio-economic

burden. Therefore, it was deeply rewarding to receive so many contributions of very good quality

that ended up composing the Special Issue that is reprinted here.

This reprint includes the 11 papers that made the Special Issue on the socio-economic burden of

the disease regarding the COVID-19 pandemic, published in the Healthcare journal in 2022.

These 11 papers provide a unique set of reflections regarding the pandemic and its consequences

and should be read by everybody interested in the topic.

We sincerely thank all the authors and reviewers for the work they produced and we

congratulate them for their success. We believe that this reprint of the Special Issue contributes to

the understanding of the major consequences of COVID-19 in society. Crucially, the reprint includes

papers on global perspectives but also national cases and also sector-specific cases. Finally, we hope

the legacy of this volume will be long-lasting and that the papers it contains will be quoted and cited

for many years to come.

Eduardo Tomé, Thomas Garavan, and Ana Dias

Editors
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Abstract: COVID-19, or SARS-CoV-2, is considered as one of the greatest pandemics in our modern
time. It affected people’s health, education, employment, the economy, tourism, and transportation
systems. It will take a long time to recover from these effects and return people’s lives back to normal.
The main objective of this study is to investigate the various factors in health and food access, and
their spatial correlation and statistical association with COVID-19 spread. The minor aim is to explore
regression models on examining COVID-19 spread with these variables. To address these objectives,
we are studying the interrelation of various socio-economic factors that would help all humans to
better prepare for the next pandemic. One of these critical factors is food access and food distribution
as it could be high-risk population density places that are spreading the virus infections. More
variables, such as income and people density, would influence the pandemic spread. In this study,
we produced the spatial extent of COVID-19 cases with food outlets by using the spatial analysis
method of geographic information systems. The methodology consisted of clustering techniques
and overlaying the spatial extent mapping of the clusters of food outlets and the infected cases.
Post-mapping, we analyzed these clusters’ proximity for any spatial variability, correlations between
them, and their causal relationships. The quantitative analyses of the health issues and food access
areas against COVID-19 infections and deaths were performed using machine learning regression
techniques to understand the multi-variate factors. The results indicate a correlation between the
dependent variables and independent variables with a Pearson correlation R2-score = 0.44% for
COVID-19 cases and R2 = 60% for COVID-19 deaths. The regression model with an R2-score of 0.60
would be useful to show the goodness of fit for COVID-19 deaths and the health issues and food
access factors.

Keywords: COVID-19; GIS; machine learning; regression; North Carolina; Gilford County

1. Introduction

An outbreak is announced as a pandemic when it spreads in a large geographical area,
infects, and results in mortality for a high number of people, and all of that is caused by a
virus that is a subtype of a current virus [1]. The first pandemic recorded was in 1580 [1].
Before 1889, pandemics’ patterns show a 50–60-year cycle, while, after 1889, a 10–40-year
cycle is shown, with the possibility of shortening [1]. Unfortunately, nothing has been done
to change this pandemic pattern in the last century [1].

Research indicates that the current outbreak started to spread between people in late
November to December 2019 [2]. On 31 December, 27 cases were recorded of unknown
diseases [2]. The recent outbreak was identified on 7 January 2020, a virus called SARS-
CoV-2, which is caused by the beta coronavirus and attaches to the lower respiratory
census tract [2]. On 18 January, the cases spread around the country regarding the travel
for the Chinese Lunar New Year [3]. The government started to lock down the city of
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1



Healthcare 2022, 10, 324

Wuhan, considered as ground zero, and closed all routes to the province [3]. The origin
of the cases was connected to visiting the Wuhan’s Huanan Seafood market [2]. All the
cases were related to traveling from Wuhan until 2 February 2020 [3]. Later, the cases
spreaded all over the world and to the United States of America. The first case in the United
States was recorded on 20 January 2020 [4]. By October 2021, the United States recorded
44,518,018 total cases and 716,370 total deaths [4].

The Chinese government reacted to the spread of COVID-19 by restricting people’s
movement, mandatory masks, and monitoring machines [5]. Internationally, the responses
included things such as social distancing, vaccines, and disinfecting hands to control the
spread [6]. The Center of Disease Control CDC in the United States reacted to the pandemic
by advising mask use, requiring negative tests for people to enter the US from a foreign
country, and collecting contact information from passengers to minimize incoming infection
cases [7]. However, the World Health Organization recommendations of face masks and
sanitizer were difficult to enforce in low-income countries in Africa because of poor facilities
and low access to equipment [8].

Investigating the factors or variables associated with a pandemic is essential to un-
derstand its spread. In the case of this pandemic, investigating the COVID-19 spread in
relation to food access distribution, income, population density, health issues, and poverty
is associated with future pandemic recovery plans and prevention. Food access would be
limited by a stay-at-home order, curfew, and social distance rule. At the same time, popu-
lation density or human traffic in public places, such as food outlets, would increase the
chance of infection. Food access in urban areas is a critical factor for human survival. Equal
distribution of food outlets supports healthy and active life in communities, while unequal
distribution may have a negative impact on people’s health and result in a higher incidence
of diabetes and other health risks. Analyzing food distribution is a multi-variate problem
as it depends on various factors of influence ranging from income to demography [9]. More
variables, such as income levels, affect people’s ability to buy food and access transportation
for takeout. Health issues and chronic diseases may be affected by the pandemic conditions
and the consequences associated with weakened immunity and infections.

A healthy life and well-being are some of the United Nations goals and strategies,
especially the Sustainable Development Goals SDG 3.3, which aims to end pandemics by
2030 [3]. However, the spread of a new virus threatens this goal [3] because this pandemic is
not the first and will not be the last, and the frequency of these pandemics might increase as
influenza mutates every cold season to form a new strain. Investigating the current stage of
the pandemic and its adverse effects helps us as humans to prepare for future pandemics.

2. Literature Review

Scientists have documented outbreaks and pandemics and analyzed them to limit
their negative influence. Previous pandemics, such as malaria and H1N1, affected human
health and life. In a study by Malik & Abdalla, they mapped the spread of H1N1 by
using spatiotemporal analysis. The study analyzed the spatial spread and spatial–temporal
distribution with the factors of population density and international flights from Mex-
ico [10]. The second study indicates the use of spatiotemporal analysis to map the H1N1
outbreak [11]. The study found that the virus infections did not spread much as clusters
between the first and third weeks but increased to larger clusters in the sixth week [12].
These clusters started to converge further from week six to eighteen, and then started to
decline in week 22 [12]. There have been some studies on pre-existing health risks and their
susceptibility to higher infection rates during epidemics. One study presented the effect of
obesity on influenza infection duration and concluded that obesity extended the shedding
duration by 42% for influenza and by 43% for influenza-H1N1 [13].

Since COVID-19 was announced as a pandemic on March 11 2020, scientists started to
study and analyze the spread of the virus and its associated factors. Several studies focused
on the global scale, while other studies investigated smaller scales and examined specific
variables’ correlation to COVID-19 [14]. In a study, the authors presented the sectors that
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were disrupted globally, namely: tourism, restaurants, leisure, entertainment, travel, sports,
etc. [15]. Another study presented the comparison between developed and developing
countries, where increased COVID-19 cases and deaths were present in developed countries
compared to developing countries [14].

Pandemic spread and prediction could be analyzed by several methods, including the
Geographic Information System (GIS) and machine learning (ML). The GIS is an effective
tool for visualizing the spread of cases with spatial reference maps, time, location, and other
overlaying techniques. The role of GIS is clear in mapping cases, mapping case clusters,
mapping the outbreak spread, and helping decision-makers act [16]. The geospatial analysis
of GIS on COVID-19 was mostly on five topics, which are spatial–temporal analysis, health
and social geography, environmental variables, data mining, and web-based mapping [17].
As an example, GIS can be used for dashboard tracing, which was applied for the first
time at John Hopkins University [18]. Another use of GIS was applied by the World
Health Organization to illustrate confirmed cases and deaths [9]. More examples are in the
HealthMap by the Boston Children’s Hospital, USA [19]. A study proved the effectiveness
of ML models on outbreak predictions by applying multi-layered perceptron MLP and
Adaptive Network-based Fuzzy Inference System ANFIS [20].

Currently, GIS is a useful tool for mapping cases and deaths, spreading, and predicting
the future spread for health authorities regarding taking necessary and precise action on
future outbreaks. The use of GIS is critical during the pandemic and post-pandemic for
policymakers to make decisions on developing surveillance tracking systems for controlling
and preventing future pandemics [18]. South Korea shows the best example of creating a
web-GIS tracking for its pandemic tracking system by tracing cases and highly infected
sites [21]. The application of the GIS into the South Korean method provided a decision-
making tool on updated tracking and predicted the needed procedures [22]. Given this
orientation, another study investigated the outbreak spree by applying the five GIS model
sizes in the United States [23]. It investigated the differences in using different size modeling
from local to global and applied those methods on four variables, black female populations,
income, household income, and percentage of nurse practitioners [23].

More tools on the analysis of COVID-19 cases and spreads included statistical regres-
sion models. These models have been used to investigate the fluctuation in cases and then
connect that to variables. A study presented the investigation in Germany on the spike and
decrease in COVID-19 cases in the first two months of the pandemic and found increases
and decreases in cases, and these changes on carve may be by variables that need to be
studied [24]. More investigation on the correlation of COVID-19 with other variables, such
as health issues, is critical around the world. The importance of cholesterol and its relation
to the virus entering human cells is illustrated in a study, and lower cholesterol helps clear
the virus sooner and limit infections [25]. High blood pressure recorded a correlation with
a reduction in lung function [26].

The correlation of COVID-19 with variables has been investigated by several regres-
sion models as an efficient method. More specifically, research on the correlation with
health issues has been applied and presents a correlation to various health issues. A multi-
variable linear regression analysis on global data of COVID-19 cases and deaths recorded a
high correlation of cases and deaths with high cholesterol and high body mass [14]. More-
over, the correlation is stronger in the younger population [14]. An analysis in the United
Kingdom on people’s body mass and COVID-19 hospitalization by applying logistic re-
gression demonstrated higher hospitalization for people with obesity [27]. Further, a study
conducted by penalized logistic regression models proved that hypertension illustrates a
correlation to COVID-19 cases and mortality [28]. Nevertheless, moderate blood pressure is
considered a dramatic factor in patient survival and limiting organ damage [28]. COVID-19
affects people’s health, and that effect may be more severe on people with health conditions.
A study presented a regression analysis on patients’ clearance after being affected with
COVID-19 and concluded that more days are recorded for people suffering from high
cholesterol and diabetes [29]. Additionally, a study presented a positive correlation be-
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tween COVID-19 and population density in India by computational correlation coefficient
models [30].

The analysis of the geographical spread of a virus provides a tool for decision-making
and long-term management for outbreaks [21]. Mapping the data based on normality
would show a visualization, followed by normalizing data, such as showing the percentage
based on every 100,000 people [31]. A recent study on the environmental effects of COVID-
19 spread took place in China to analyze the effects of temperature and humidity [3]. The
results illustrated the relationship between infected cases and weather, where low humidity
supported the suitability and spread of the virus [24]. Moreover, strong cases showed a
temperature range of 10 ◦C to 20 ◦C [3]. Furthermore, a higher number of cases were shown
in economically developed cities, such as Beijing, and lower cases in less developed cities,
such as Lhasa, which could be due to air pollution, geographical location, or population
density [3]. Moreover, a study in Malaysia discussed that tourism was affected badly by
the outbreak and, in turn, affected the economy and financial development [32].

Additional variables, such as income, were investigated in various geographical
locations. An investigation in Spain demonstrated the negative correlation of the mean
income to COVID-19 cases spread, where more cases spread in lower mean income districts
because of low access to health care, lack of awareness, and poverty rates [33]. More
specifically, low median income districts had 2.5 times higher cases than higher than mean
income districts in Spain [33]. More studies presented the correlation of income to COVID-
19 cases and deaths and its influence on food security. For instance, researchers in Kenya
analyzed surveys on COVID-19 influence and concluded that low-income households that
depend on labor jobs are more vulnerable to food insecurity due to financial shock [34].
More specifically, during the pandemic, people in low-income neighborhoods spent more
time at work than those in high-income neighborhoods due to labor shortages [35].

COVID-19 has a long-term influence on food security and impacted a population
increase of 17 million Americans in 2020 compared to 2018 [36]. Despite the increase in
food insecurity, the pandemic has had a dramatic influence on the increase in children
classified as having food insecurity by 3% more in 2020 than in 2017 [37]. Hence, the U.S
government increased the free food programs in nation-wide K–12 public schools.

In Brazilian data studies, the investigations found a positive correlation to different
socio-economic variables, such as population density, and negative correlation to social
isolation rates, which proves the importance of social distancing enforcement [38]. An-
other investigation was done in India by statistical analysis called Pearson’s correlation
coefficient [39]. A positive correlation between people density and COVID-19 cases was
presented in five states. A statistical analysis recorded a correlation of COVID-19 with the
number of tests and population density [39]. More variables, such as public transporta-
tion, were investigated for the correlation to COVID-19 cases and deaths. A statistical
analysis recorded a correlation of COVID-19 with the number of tests and population
density [40]. Regarding another study, a positive correlation was presented between public
transportation sites, such as airports and train stations, and COVID-19 cases, in which the
people living less than 25 miles from transportation spots showed higher cases than people
living more than 50 miles away [41]. This was further supported by another study on the
spatial distribution of COVID-19 cases in China, describing the possibility of transportation
influence on the spread between neighborhoods [42].

The demographic variables were also investigated in several studies. A study that
took place in the United States analyzed the cases and death numbers of COVID-19 and
concluded that African Americans have the highest rates because of their low income,
low access to transportation, and the high rate of chronic diseases, such as diabetes and
obesity [43]. Also, the study recorded the vulnerability of the Hispanic community on the
age of to the pandemic because of their high uninsured status rate, high chronic diseases,
language barrier, and their immigration status [10].

Researchers indicate that there is a lack of application of GIS on pandemic spreads
and more application is needed [12]. There is a need for more GIS analysis on the outbreak
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with different variables. Further research is needed to investigate more variables, such as
food access, in the United States [11]. The proposed study illustrates the investigation of
the spatial distribution of COVID-19 cases and deaths in Guilford County and examines
the possibility of correlation with specific variables in food access and health risks. This
study investigates variables such as health issues, income, food outlets and access areas,
population density, and poverty rates. This study is applying technology by exploring
machine learning models’ efficiency to analyze the pandemic distribution.

The research questions in this study are:

1. Is it possible that COVID-19 cases and deaths in geospatial distribution are associated
with food outlets and restaurants distribution?

2. Can other variables illustrate a geospatial correlation with COVID-19 cases and deaths?
3. How can machine learning discover a higher quantitative statistical correlation of

COVID-19 cases and deaths against various independent variables?
4. Do the machine learning results concur with the GIS regression results?

Our contributions in this study are:

1. Investigated the geospatial association of COVID-19 cases and deaths to food
outlets distribution

2. Examined the dependency of various socio-economic and health risk variables on
COVID-19 cases and deaths

3. Applied ML techniques to investigate the statistical association between COVID-19
cases and deaths to other variables

3. Study Area and Materials

This study took place in Guilford County (Figure 1) in the state of North Carolina,
with an area of 645.70 square miles and a population of 537,174 [44]. The county population
consisted of 35.4% black, 49.4% is white, 5.3% Asian, 8.4% Hispanic, and 1.5% other [44].
The county took steps to maintain people’s health and wellness. Mandatory face masks
were officially announced starting from 5 PM on Jun 26, 2020 [45]. Guilford County issued
a “stay at home” order for transportation on April 17, 2020 [46]. In June, the county
announced 5 testing sites spread around the county [46]. The county has three zip code
areas with a high cluster of cases, and they are 27,405, 27,407, and 27,406 [47]. By October
14, 2021, North Carolina recorded 1,436,699 total cases [4]. The datasets were obtained from
the health department in Guilford County.

Figure 1. Study area.
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4. Methods and Results

This study adopted a spatial-based and machine learning regression method to analyze
the correlation between COVID-19 cases, deaths, and independent variables. The spatial
method was applied to analyze the correlation and to present it visually on maps with
variation of correlation degree. ML regression model is a strong tool that could be used
for different topics and purposes, and the cause and analysis is one of them. Moreover,
applying several models to compare results is important to find the most suitable model
for this study and document it. In this study, the authors used ArcGIS-ArcMap software
version 10.3 for GIS analysis and Jupiter software to apply the regression analysis. The
method (Figure 2) applied used GIS tools for spatial and Sci-Kit Learn software libraries for
machine learning regression, respectively. The GIS regression methods applied four models:
the scatterplot matrix graph, spatial autocorrelation (Moran’s I), ordinary least squares
(OLS), and the geographically weighted regression. The ML regression method applied four
models, and they are linear multioutput regression, K-nearest neighbors of multioutput
regression, random forest of multioutput regression, and support vector regression. These
models were applied to analyze the correlation between dependent (COVID-19 cases and
deaths) and independent variables (med-income, poverty rate, population density, high
blood pressure, high cholesterol, obesity, number of healthy food outlets, and number of
healthy food outlets).

Figure 2. Methodology graph.

4.1. GIS Methods

These maps in Figures 3 and 4 present the COVID-19 cases and deaths. In Figure 3,
higher numbers of cases are presented in dark blue color. The lowest COVID-19 infections
are in the downtown of Greensboro, where it has fewer residential homes than businesses,
and the highest are located outside of Greensboro in Summerfield, Gibsonville, Sedalia,
Burlington, and Pleasant Garden. In Figure 4, the highest numbers of deaths are ranging
between 22 and 33 per each census tract, displayed in blue color, and the lowest numbers
of deaths are given 0 to 3 per each census tract in yellow color. The COVID-19 deaths low
numbers are reported in Greensboro and the high mortality reported out of the city. An
observation from this distribution could be about people’s education and the mask enforce-
ment in large stores or offices. After that, scatterplot matrix graph in Figure 5 presents the
interaction between COVID-19 cases and independent variables. The graph illustrates some
positive and negative correlations and no correlation. Positive correlations include obesity
with poverty and high blood pressure. Negative correlation is presented between obesity
and med-income variables. However, there is no apparent strong correlation observed
between COVID-19 cases and other variables through this scatter matrix visualization.

6
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Figure 3. COVID-19 cases in Guilford County.

Figure 4. COVID-19 deaths distribution.
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Figure 5. Scatterplot matrix graph using cases as dependent variable.

The scatterplot matrix graph is also applied to COVID-19 deaths as a dependent
variable. The graph (Figure 6) also presents no correlation between COVID-19 deaths
and variables. Negative correlations are presented between med-income and poverty
and obesity.

 

Figure 6. Scatterplot matrix graph using deaths as dependent variable.

8



Healthcare 2022, 10, 324

After that, we applied the spatial autocorrelation (Moran’s I) to find the cluster of cases
and deaths on some census tracts. The spatial autocorrelation is applied by this equation:

I =
n
S0

∑n
i=1 ∑n

j=1 Wi.jZiZj

∑n
i=1 Z2

i
(1)

In Equation (1) Zi is the deviation of an attribute for feature i from its mean (Xi − X).
The Wi.j is the spatial weight between feature I and j, and n is equal to the total number
of features. The S0 is the aggregate of all spatial weight. After applying the equation,
results are presented in Figures 7 and 8. Figure 7 illustrates that COVID-19 cases are
significantly clustered in Guilford County, which means there is high dependency of output
and independent input variables.

Figure 7. Spatial autocorrelation for COVID-19 cases.

Figure 8. Spatial autocorrelation for COVID-19 deaths.
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In Figure 8, the spatial autocorrelation concluded that the cluster of COVID-19 deaths
is a result of random chance, which encourages the investigation further on different
variables. The Moran’s summary of COVID-19 cases and deaths by the Moran’s I spatial
autocorrelation is in Table 1 below.

Table 1. OLS results for COVID-19 cases and deaths.

Measures COVID-19 Cases COVID-19 Deaths

Moran’s Index 0.118617 0.005965

Expected Index −0.009259 −0.009259

Variance 0.000575 0.000551

Z-score 5.3314423 6.48788

p-value 0.000000 0.516475

Next, local Moran’s was applied based on this formula:

Ii =
χi − X

S2
i

∑n
j−1, j �=i wi.j(xj−X) (2)

In Equation (2), n is the total number of features, and χi is the attribute for feature i.
Moreover, wi.j is the spatial weight between feature i and j. The output of this equation
is presented in Figures 9 and 10. Figure 9, the local Moran’s on COVID-19 cases, presents
tracts with high case numbers and its correlation with a high number and percentage of
variables in the south of Greensboro and east of Guilford County. The pink patch represents
high cases of COVID-19 with an increase in variables. The red patch represents high cases
and low variables correlation. The blue patch illustrates tract with low cases number with
low variables in Greensboro downtown. In Figure 10, the local Moran’s on COVID-19
deaths is presented with the correlation of variables in each tract. The red patch represents
high mortality with low correlation with variables, and the pink patch represents high
mortality number with high variables in the north of Greensboro.

Figure 9. The local Moran’s on COVID-19 cases in Guilford County.
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Figure 10. The local Moran’s on COVID-19 deaths in Guilford County.

Then, OLS was applied to examine dependent and independent variables. OLS is a
linear regression to perform a prediction or detect relationship between dependent and
independent variables. We examine COVID-19 cases as a dependent variable with all
independent variables. This OLS model uses the equation below:

Y = β0 + β1 X1 + β2 X2 + βn Xn + Ɛ (3)

where Y is the dependent variables, β is coefficients, X is explanatory or independent
variables, and Ɛ is random error. In Figure 11, red patches represent areas with higher
COVID-19 cases than the model predicted, and the blue shaded census tracts illustrate
areas with lower COVID-19 cases than the model expected. In this model, the multiple R
square was 0.358946, and the adjusted R-square was 0.307662. The Akaike’s information
criterion (AICc) was 1412.247528. The joint F-statistic was 0.000000, which was a significant
result. The Jarque–Bera statistic [g] was 1.511785, which indicates that the independent
variables have an influence on the dependent variable. The joint Wald statistic [e] was
significant and computed as 0.000000. The Keonker (BP) statistics, which determine if
the independent variables have a consistent relationship to the dependent variable, was
0.009854, also significant, but the relationship is not consistent.

In Figure 12, red patches represent areas with higher COVID-19 deaths than the model
predicted, and the blue shaded illustrates areas with lower COVID-19 deaths than the
model predicted. In this model, the multiple R square was 0.159614, and the adjusted
R-square was 0.092383. The Akaike’s information criterion (AICc) was 685.908921. Joint
F-statistic was 0.021994, which was a significant result. The joint Wald statistic [e] was
0.000000 as a significant result. The Keonker (BP) statistics determine if the independent
variables have a consistent relationship to the dependent variable, and it was 0.388493,
which was not significant. The Jarque–Bera statistic [g] was 0.000000, which is significant
and means the model is biased and needs further investigation.
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Figure 11. OLS on COVID-19 cases in Guilford County.

Figure 12. OLS on COVID-19 deaths in Guilford County.

Based on the independent variables’ coefficient of the OLS, variables with higher
coefficients than 7.5 will be applied in the GWR. These variables are high cholesterol, high
blood pressure, and healthy food outlets. In Figures 13 and 14 GWRs were applied on
COVID-19 cases and deaths to visualize the correlation with independent variables by
applying this equation:

y = B0 + B1x + E (4)
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Figure 13. Geographically weighted regression on COVID-19 cases.

Figure 14. Geographically weighted regression on COVID-19 deaths.

In this equation above, the coefficient B1 illustrates the increase in y because of
one -unit increase in x. This map shows less tract with high correlation and more with
medium correlation. In Figure 13, the map presents the correlation between the dependent
and independent variables. Red patches, which represent high correlation, are in east of
Gilford County in the tracts 012803, 015300, and 017200. In Figure 14, the map presents
the correlation of COVID-19 deaths with variables (high cholesterol, high blood pressure,
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and health food outlets) and presents correlation degrees in color shades. The highest
correlation of COVID-19 deaths with the variables is presented on the tracts 015703, 012604,
and 013700.

4.2. ML Regression Results and Discussion

This study adopted machine learning techniques to investigate the correlation by
applying both linear and nonlinear regression models. Linear, multi-output linear, random
forest, and K-nearest neighborhood regression models were applied to investigate the data.
All models investigate all variables at the same time, but linear regression investigates
single output at a time. These four models were applied to evaluate their results. These
models are predicting the values of the dependent variables, such as COVID-19 cases and
COVID-19 deaths, with the correlation of independent variables of med-income, poverty
rate, population density, number of healthy food outlets, and number of un-healthy food
outlets. The dataset was divided into 80% training and 20% testing for multioutput model
development. The training set contained eighty-seven (87) observations and twenty-two
(22) observations in the testing set, and two different metrics: root mean square (RMS) and
R-squared (R2), which were used to evaluate the models developed. The implementation
of multioutput and multiple linear regression models were done with the Sklearn package
in Python and MATLAB 2020a, respectively. The default parameters for the multioutput
regression models were used in Table 2.

Table 2. Regression models’ parameters.

Model Parameters

Linear Regression Model copy_X = True,fit_intercept = True,n_jobs = None,normalize = False.

Random Forest Regression Model

bootstrap = True,ccp_alpha = 0.0,critrion = ‘mse’,max_depth =
None,max_features = ‘ato’,max_leaf_nodes = None,max_saples =

None,min_impurity_decrease = 0.0,min_imprity_split =
None,min_samples_leaf = 1,min_samples_split = 2,min_weight_fraction_leaf =

0.0,n_estimtors = 100,n_jobs = None,oob_score = False,random_state =
None,verbose = 0, warm_start = False)

K-Nearest Neighbor Regression Model lgorithm’:’auto’,’leaf_size’:30,’metric’:’minkowski’,’metric_params’: None,
‘n_jobs’: None,’n_neighbors’: 5, ‘p’: 2, ‘weights’: ‘uniform’

The equation below is derived in the linear regression model. In the equation, coeffi-
cients of variables were computed based on the linear regression model.

Y = 0.53 + 0.194 × 1 − 0.251X2 + 0.887X3 − 0.915X4 − 0.0996X5 + 0.315X6 − 0.026X7 (5)

The degree of linear association between all variables is computed by the Pearson
correlation coefficient (R2)-scores in the correlation matrix heatmap format in Figure 15. The
results could be read in three directions: R values close to 1 show a positive relationship,
and R values close to −1 illustrate negative relationships, but results close to zero have no
linear relationships. It can be observed in the heatmap (Figure 13) that there is a positive
correlation between obesity and poverty (R2 = 0.74). There is a high positive correlation
between high cholesterol and high blood pressure (R2 = 0.82). Furthermore, there is a
positive correlation between obesity and high blood pressure (R2 = 0.77). Moreover, there is
a strong negative correlation between obesity and med-income (R2 = −0.7), and a negative
correlation between income and poverty (R2 = −0.75). There is no correlation between
COVID-19 cases and health issues (obesity, high cholesterol, and high blood pressure).
Moreover, there is no correlation between unhealthy food outlets, healthy food outlets, and
health issues.
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Figure 15. Correlation matrix with heatmap.

From the tables’ results below (Tables 3 and 4), the authors applied and compared the
regression models results. The COVID-19 cases as a dependent variable have the highest
value of R2-score as 45% by the application of linear regression for multioutput regression
model, and COVID-19 deaths had a higher value of 60% by the application of support vector
regression model. The high correlation R2-scores of COVID-19 deaths and variables were
also presented by the GIS spatial autocorrelation as clustered distribution in Figure 7. These
regression models’ results indicate that independent variables (med-income, poverty rate,
population density, number of healthy food outlets, and number of unhealthy food outlets)
have more influence on the dependent variable COVID-19 deaths than COVID cases.

Table 3. R-square value of regression models.

Root Mean Square Error

Models CVID-19 Cases COVID-19 Deaths

Linear regression for multioutput Regression 0.146 0.141

K-nearest neighbors for multioutput regression 0.208 0.147

Random forest for multioutput regression 0.186 0.175

Support Vector Regression 0.168 0.127
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Table 4. Root square error (RMSE) values of regression models.

Correlation Coefficient

Models CVID-19 Cases COVID-19 Deaths

Linear regression for multioutput regression 0.446 0.508

K-nearest neighbors for multioutput regression −0.085 0.466

Random forest for multioutput regression 0.137 0.239

Support Vector Regression 0.290 0.601

The application of the multiple linear regression models considered the two dependent
variables (COVID-19 cases and deaths). The support vector regression model was applied
to examine all the data and errors within the threshold. In Figure 16, the predicted trends
for dependent variable COVID-19 deaths are presented against the original trend values.
Both trends, match the peaks and troughs well overall, showing similar behavior. However,
the residual errors seem to vary both on the positive and negative side of the trend. The
test data are kept out of the sample. The significance of Figure 11 is that the prediction
trend is matching the peaks and troughs present in the original trend of number of COVID
cases well (ground-truth). There are still many residual gaps between the original and
predicted values, but the trend was predicted well overall. This figure coincides well with
the R2-coefficient of 0.60 for number of COVID-19 deaths.

Figure 16. Support vector regression model.

5. Conclusions

This study implemented GIS and machine learning techniques on COVID-19 data in
109 census tracts in Guilford County to investigate any correlation between the spread of
the pandemic and social–economic, food access, and health issues variables. The GIS and
machine learning methods were applied to examine the datasets and compare their results
regarding if they are equivalent or different.

The GIS results illustrate the distribution of the variables where COVID-19 cases have
a cluster in Guilford County, while COVID-19 deaths have no cluster. The cases cluster
was biased and indicated more investigation of independent variables. COVID-19 deaths
presented a p-value at 0.00000, which indicates a 99% confidence that independent dose
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had no influence on the distribution. Moreover, the COVID-19 infection cases p-value result
was 0.516475, and that indicates less than 90% confidence that independent variables do
not influence the distribution. The OLS results did not a indicate high influence of the
independent variables on the dependents. The R-square of the influence of the independent
variables on COVID-19 cases is only 35%. It also indicated only 9% on COVID-19 deaths.
These percentages are low, and we suggest more investigation and including more variables.

The application of four spatial regression models indicates some influence on the
independent variables. The heat map presented a weak correlation between the dependent
and independent variables. There was a positive but not strong correlation between the
dependent variables COVID-19 cases and deaths, which means deaths increase where
cases are high. However, there were several strong negative correlations between income
and two variables (poverty and obesity), but there was a positive correlation between
poverty and obesity. More correlations between the independent variables are clear in
a positive correlation of high blood pressure with obesity and high cholesterol. These
independent variables do not show direct impacts on the dependent variables, but they
affect people’s health, which could make them control variables. For example, poverty led
to unhealthy diet, which affects people’s immune system, and the presence of two health
issues in a community makes them more vulnerable to health issues and risks. The highest
R-square for COVID-19 cases was 60% by support vector regression and for COVID-19
death; the highest R-square was 44% by the linear regression for multioutput regression.
These numbers are not high for correlation, which indicates an unclear influence of the
independent variables on the dependent variables.

The machine learning results take the same direction as the GIS results, correlation
between variables or independent variables. The study illustrates the need for future
investigation on the spread of COVID-19 infections and deaths in Guilford County. Further
study may include the distribution of more health issues, such as autoimmune diseases, to
investigate more correlations to COVID-19 infections. Further analysis would require more
datasets or a larger geographical scale.

In future, this study would examine several variables exclusively independent in the
regression model and investigate the feature engineering in machine learning to increase
the R2-score. Other independent variables would be related to the distribution of health
centers, religion, and public transportation stops and routes. These data could be obtained
from the transportation department and state health department. This study has a data
limitation. The study area has 118 census tracts but only 107 census tracts had all the
data variables recorded. That affected the results because more data would show more
correlation and distribution analysis. More data would provide a clearer picture of the
analysis to examine the issues on a state level, which includes many counties, and to
analyze patterns and compare the counties.
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Timotej Jagrič, Dušan Fister and Vita Jagrič *
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Abstract: Governments around the world are looking for ways to manage economic consequences
of COVID-19 and promote economic development. The aim of this study is to identify the areas
where the application of economic policy measures would enhance the resilience of societies on
epidemic risks. We use data on the COVID-19 pandemic outcome in a large number of countries.
With the estimation of multiple econometric models, we identify areas being a reasonable choice
for economic policy intervention. It was found that viable remediation actions worth taking can be
identified either for long-, mid-, or short-term horizons, impacting the equality, healthcare sector,
and national economy characteristics. We suggest encouraging research and development based on
innovative technologies linked to industries in healthcare, pharmaceutical, and biotech, promoting
transformation of healthcare systems based on new technologies, providing access to quality health-
care, promoting public healthcare providers, and investing in the development of regional healthcare
infrastructure, as a tool of equal regional development based on economic assessment. Further, a
central element of this study, i.e. the innovative identification matrix, could be populated as a unique
policy framework, either for latest pandemic or any similar outbreaks in future.

Keywords: COVID-19 pandemic; healthcare sector transformation; research and development;
artificial intelligence; economic development; health system resilience

1. Introduction

The COVID-19 pandemic is a case of a health-triggered economic crisis resulting in a
simultaneous health and economic crisis [1]. Besides the healthcare sector operating on its
limits, there is not a single economic sector left not being impacted by COVID. The measures
to slow-down or control the spread of virus impacted the daily life of households and,
what is more, caused economic costs. The closures of public life and constrains on people’s
mobility caused many businesses to lose revenue in the sort-run and are fearing the loss
of customers due to changed consumers’ habits in the middle- and long run. There were
disrupted supply chains causing delay in production and delivery of goods [2]. Besides the
initial economic shock, together with simultaneous demand and supply disruptions, the
COVID-19 pandemic was of a size not experienced before, and economic consequences
could even lead to long-lasting declines in global economic output [3].

Not all applied measures turned out to be effective. As reported by Berry [4], for
the first wave of the pandemic the effects of shelter-in-place (SIP) orders did not exhibit a
detectable impact on disease spread or COVID-19 caused deaths.

As seen by Sagan et al., 2021 [5], for the case of four European countries, and similarly
in many countries, there were expensive but effective measures in containing the spread
of the virus, such as the lockdown measures. The applied measures have hidden the
insufficiency and the unpreparedness of the healthcare systems to manage the health crisis.

Healthcare 2022, 10, 315. https://doi.org/10.3390/healthcare10020315 https://www.mdpi.com/journal/healthcare20



Healthcare 2022, 10, 315

Traditional measures to tackle epidemics, although efficient (e.g., quarantine, social
distancing, mobility restrictions, economic lockdown, etc.), have, in modern societies, two
main problems: the discussion on restricting human rights, and immense financial burden.

Regarding the discussion on human rights, there are already several findings. Protect-
ing public health requires prioritizing the common good and broader societal implications
over individual autonomy and the interest of an individual. Further, protecting an individ-
ual’s health also includes preventing him from contacting diseases, resulting in long-term
interests prevailing over short-term interests. Therefore, public health policies are designed
in line with the view that human health is given priority over human rights, as stated by
Chia and Oyeniran in 2020 [6]. Besides the negative impact of applied measures against the
spread of the virus on human rights, these was also an undesirable effect on the security of
food and water, as reported for the African region by Boretti [7]. Further, common measures
in the epidemic were not sustainable [7]. The evidence reported by Huffstetler et al. [8] on
public health actions across six geographic regions shows an impact on distinct human
rights and on civil, political, economic, and social rights that underlie public health. Addi-
tionally, Huffstetler et al. [8] found disproportion in effect on the human rights of particular
groups, such as women and minority populations.

Undoubtedly, COVID-19 patients filled the healthcare capacities and caused access
and quality of healthcare to worsen for many other patients, which can be seen in greater
numbers of avoidable deaths caused by diagnostic delays. Apart from great human loss,
diagnostic delays also bring economic consequences, as shown in the case of England by
Gheorghe et al. [9]. Authors estimate productivity losses of GBP 104 million over 5 years,
and this figure only reflects the first epidemic wave caused by additional excess cancer
deaths due to diagnostic delays [9].

The economic cost of the pandemic, consequently, was urging for reasonable measures
to promote economic recovery. Guerrieri et al. [10] argue that economic shocks associated
with the COVID-19 epidemic may be a kind of a supply shock that triggers changes in
aggregate demand larger than the shocks themselves. Due to healthcare sector capacity
limits, urgent measures were applied, many of them harming the economy. In cases of less
prepared health systems, governments had to apply stricter confinement measures and
higher levels of stringency in the confinement measures, which have larger negative, socio-
economic effects [11]. Therefore, more resilient healthcare systems should be developed in
the future to be better prepared to handle public health crises.

Empirical results indicate that short-term economic losses were greater where less
fiscal stimulus was implemented, and where monetary policy easing was limited [10]. We
argue that economic policy measures for successful recovery should take into account
characteristics of economic sectors. In the economic ecosystem, the healthcare sector plays
an important role. The economic impact and economic characteristics of the healthcare
sector were broadly explored in the literature [12–17].

Further, the literature on the economic consequences of the COVID-19 pandemic is
broad and thorough [3,4,9,11,18–26]. Economic downturn of one country, e.g.,the U.S., will
have different spill-over effects on other economic ecosystems, e.g.,the European Union,
as suggested by Wang and Han [18]; no economy is isolated due to global interconnections
and thus cannot avoid the economic impact of the pandemic from abroad (Chudik et al. [3]).
Additionally, destabilised and disrupted supply chains due to the COVID-19 pandemic
might have secondary ripple effects on other economies [23]. The literature reports on the
relationship between pollution and COVID-19 related deaths while economic growth has
contributed to build-up of pollutants [21].

Empirical findings have shown that healthcare sectors have large and positive macroe-
conomic impacts on domestic economy (e.g., Stuckler et al. [27]). The economic impact
is often above the average of national economy, suggesting that this sector is a more
favourable choice for economic policy. Findings also indicate (Jagrič et al. [16]) that addi-
tional spending for healthcare services stimulates the creation of jobs across the national
economy and that creating jobs in the economy is higher in less developed economies.
Investments into healthcare in regions (or countries) with lower regional GDP per capita
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will promote equality, stimulate regional output, diminish regional unemployment, and in-
crease income levels. Investments into less developed regions suggest higher multiplicative
effects, suggesting the use of investment into regional healthcare sectors as a tool for equal
regional development.

Although healthcare spending has been growing for decades in a large number of
countries, there were attempts to cut the costs, especially in times of public finance con-
straints. Empirical data and the literature give grounds to believe this strategy does not
bring the desired result in either the economic perspective, as austerity measures do not
promote but rather harm the recovery (Darvas et al. [14]), nor in the health outcomes, as
the avoidable mortality can be affected. A study by Arcà et al. [28] reveals that, even in
countries with relatively low avoidable mortality, spending cuts in healthcare can hurt
survival. Furthermore, the procyclicality matters, as reducing procyclicality of government
health expenditure by keeping them in bad times may generate substantial health gains
(Liang and Tussing [29]).

The literature extensively explores economic effects of the pandemic along with the
policy measures to reduce them and the damage to the national and global economy. These
measures arise from monetary, macroprudential, and fiscal policies. Applied policies in-
clude relief measures, recovery policies, and international coordination measures and are
stated to reduce the consequences independently or as a combined mix of measures [19].
However, while such a research approach explores policy options to act against the con-
sequences of an economic crisis caused by the pandemic, our approach is innovative in
moving the perspective to the options of economic policy to reduce contributing factors of
the severity of the pandemic outcome. The present study is thus original in the following
ways. While the economic literature often takes the perspective of empirically exploring
an individual determinant or some determinants which are ex-ante, selected based on
theoretical grounds and the impact on the health outcomes during a specified time frame,
we take an innovative point of view. We await to identify areas where an impact on the
health outcomes in the case of the COVID-19 pandemic originated and can be affected by
economic policy measures in the short- or long-term perspective to enhance reliance to
possible future health crisis.

The paper is organized as follows. After highlighting the relevant economic character-
istics and exploring grounds for economic recovery in the first section, we present the data
sources and methods used in the study. Next, Section 3 gives technical results and their
interpretation regarding the research question. Finally, Sections 4 and 5 complete with the
discussion and conclusions, respectively.

2. Materials and Methods

Although the COVID-19 epidemic is not yet over, already a lot of data is made avail-
able by statistical offices, international organizations, national governments and their
public health institutes, and many other organizations. Initially, we have collected 171
data variables for 197 countries, from 2017 to 2020, to ensure that, in some minor cases
where the most current data were not available, the latest possible data, or an estima-
tion, were taken. Collected data considered economic, infrastructure, cultural, health,
and other areas. Economic variables were obtained from World Bank Open Data (https:
//data.worldbank.org/, accessed on 10 December 2020), IMF’s World Economic Outlook
Database (https://www.imf.org/en/Publications/WEO/weo-database/2020/October,
accessed on 10 December 2020), Trading Economics portal (https://tradingeconomics.
com/indicators, accessed on 10 December 2020), and FDI Attractiveness Index website
(Ben [30], accessed on 10 December 2020) (http://www.fdiattractiveness.com/ranking-
2020/, accessed on 10 December 2020). Infrastructure variables were fetched from En-
erdata (https://yearbook.enerdata.net/, accessed on 10 December 2020) and ITU (https:
//www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx, accessed on 10 December
2020), while other relevant cultural variables from Wikipedia, ETH’s KOF (https://kof.
ethz.ch/en/forecasts-and-indicators/indicators/kof-globalisation-index.html, accessed
on 10 December 2020) (Gygli et al. [31] and Dreher [32]), and Google Mobility (GM) web-
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site (https://www.google.com/covid19/mobility/, accessed on 10 December 2020). As GM
data were reported as high frequency (daily) data, basic transformation for integration with
the low-frequency data (others) were necessary. First, the average values of GM data during
the first corona-virus outbreak (1 March–1 May 2020) and during the second outbreak (last
two months prior to 6th December 2020) were calculated. Two vectors of six categories
(retail and recreation, supermarket and pharmacy, parks, public transport, workplaces, and
residential) were built in this way.

Next, the average between the two built vectors was taken to form a single, consol-
idated, composite indicator. There, it was found that the retail and recreation category
showed as most relevant here. Variables on health outcomes were obtained from WHO’s
Global Health Observatory data repository https://apps.who.int/gho/data/node.main
(accessed on 10 December 2020) and Nextstrain https://nextstrain.org/ncov/global (Had-
field et al. [33], accessed on 10 December 2020). These were also categorized as high
frequency data (number of infected, dead, and recovered people and number of clade
mutations) and were recorded at the day of beginning the research, i.e., 10th Decem-
ber. Again, these required specialized treatment, such that composite indicators were
built. The rest of the variables came from a consolidated web portal, Our World in
Data https://ourworldindata.org/charts (accessed on 10 December 2020), which holds
datasets of different data providers. After building a complete (consolidated) dataset as a
combination of high and low frequency data, missing data were found such that cleaning
of dataset was necessary. Two versions of reduced datasets were generated. In the first,
there were data for 78 countries with 11 variables altogether. In the second, by reducing
the number of countries, 13 more variables could be included. The list of the explanatory
variables is as follows and can be divided into several groups: virus characteristics (COVID-
19 cases—cumulative total, COVID-19 virus clade 20A, and COVID-19 virus clade 20B),
population characteristics (share of population older than 65, share of the population living
in urban areas, mean BMI (male and female)), equality characteristics (female employment-
to-population ratio and Gini index of consumption), healthcare sector characteristics (share
of public healthcare sector and the Healthcare Access and Quality Index), national economy
characteristics (GDP per capita and PPP, i.e., constant 2011 international $, High-Tech export
(share of manufactured exports), FDI country attractiveness, and share of the agriculture
sector), and cultural characteristics (Google mobility measures). Additionally, as dummy
variables, we included the world regions. Both reduced datasets were generated to the best
extent, compromising the number of variables and number of countries to have a good mix
of high- and low-income countries. Finally, all the variables were standardized before use
in models by subtracting the mean and dividing by the standard deviation.

As the dependent variable we used data on the number of COVID-19 deaths from
WHO’s COVID-19 Dashboard as the variable indicating the severity of the COVID-19 epi-
demic outcome in an individual country. All gathered data was prepared in pre-processing
step (e.g., logarithmic transformation) and analyzed in order to prepare for estimation of
regression models. In the first two models, the least squares method was used. In the third
one, the Huber-White-Hinkley estimator was used. We used software package EViews 10+
(Enterprise Edition, 64-bit, IHS Global Inc., Irvine, CA, USA, 2018) for the model estimation.

A limitation to the study has to be noted here. Although we have taken unified data
sources across countries, different inconsistencies in the methodology of collecting data can
be found, e.g., number of dead due to COVID-19 (as a main source of implication) is not
uniquely defined across countries. The full extent of COVID-19 outcome will be possible to
be evaluated when all statistical data in full range and reliability will be available.

3. Results

Based on empirical evidence, we considered estimations on multiple regression models
to draw an integral framework for identification of areas, where the determinants of severity
of COVID-19 outcome came from. Although the results depend on the limited selection
of countries and variables, both logarithm–linear and linear–linear models suggested
reasonably-connotated connections. Multiple models were estimated instead of one, and
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framework comprises three models and unites the findings altogether. This is presented in
Figure 1. We chose the presented three models over other experimental models as they at
best met the criteria of high explanatory power, expressed by high levels of coefficient of
determination (R-squared). However, the ability to further improve the study’s econometric
quality was impacted by our research aim of including the biggest possible number of
countries and the widest possible selection of the explanatory variables. Nevertheless,
the final models exhibit high values of R-squared, especially due to the fact that we are
dealing with cross-section and highly heterogeneous data.

Model 1 Model 2 Model 3

Covid 19 outcome variable
LOG(Deaths - cumula�ve

total)
Deaths - cumula�ve

total
Deaths - cumula�ve

total

Determinants of the Covid 19 outcome Coefficient Prob. Coefficient Prob. Coefficient Prob.

South America -1.381 ***

Regional characteris�cs
No policy measures 

possible
Africa -1.856 ***

Asia -1.894 *** -0.639 * -0.7105 *

Oceania -3.360 *** -2.828 *** -4.8998 ***

Covid 19 Cases - cumula�ve total 0.307 ***
Virus characteris�cs

No policy measures
possible

Covid 19 virus clade _20A 0.024 0.030 0.4856

Covid 19 virus clade _20B 0.250 * 0.240 * 0.6210 ***

Share of popula�on older than 65 -0.587 **
Popula�on

characteris�cs
Long- and mid-term policy

measures possibleShare of the popula�on living in urban areas 1.713 *** 2.0748 **

Mean BMI (male and female) 3.872 ** 9.9473 ***
Female employment-to-popula�on ra�o -1.266 ***

Equality characteris�cs
Long-, mid-, and short-term

policy measures possibleGini index of consump�on -1.814 ** -3.9628 ***
Share of public health care sector -0.478 * -0.9352 ** Health sector 

characteris�cs
Long-, mid-, and short-term

policy measures possibleHealthcare Access and Quality Index -3.9142 **

GDP per capita, PPP (constant 2011
interna�onal $) -0.393 *

Na�onal economy
characteris�cs

Long-, mid-, and short-term
policy measures possible

High-Tech export (share of manufactured
exports) -0.350 ** -0.7123 ***

FDI country a�rac�veness 5.063 *** 6.7496 ***

Share of the agriculture sector -0.393 *

Google mobility measures 0.451 *** 0.4016 ***
Cultural characteris�cs

Short-term policy measures
possible

Constant 0.101 -5.472 *** -11.4865 ***

Sample 78 61 61
R-squared 0.734 0.664 0.7918

F-sta�s�c 16.538 *** 8.794 *** 15.2122 ***

Method Least Squares Least Squares
Huber-White-

Hinkley es�mator

Areas of
possible policy

measures

Types of
possible policy

measures

Complexity 
of possible

policy
measures

Figure 1. ‘*’ = p-value lower than 0.10, ‘**’ = p-value lower than 0.05, ‘***’ = p-value lower than 0.01.
Economic policy framework for determining pandemic outbreak measures. Source: own calculations
and figure presentation.

In this research, there was a challenge of heteroscedasticity. In the modelling phase, we
controlled for the heteroscedasticity by different approaches reflected in the three models.
In the first, we chose to use the logarithmic value of the dependent variable. In the third,
we took another approach, namely, a heteroscedasticity robust estimator: Huber–White–
Hinkley estimator. For a benchmark, we did not apply any adjustments in the second
model due to the heteroscedasticity.

When interpreting the results, another fact should be taken into account, namely
the possible presence of multicollinearity. In the initial modelling step, multicollinearity has
impacted the selection of explanatory variables severely. After the selection, we empirically
found that a possible threat of multicollinearity was still indicated in the model. Namely,
some of the regression coefficients exposed the signs (connotations, i.e., −/+) opposite as
expected, which we interpreted exclusively as a consequence of multicollinearity. Still, we
followed a common econometric rule that a multicollinearity is not a reason for omitting
the model.

There were dummy variables included in the models for regions that statistically sig-
nificantly deviated from the global average. We believe this is due to the huge differences in
the initial position at the beginning of the epidemic in individual countries. However, when
considering the robust estimator, the only significant results remain the dummies for Asia
and Oceania, where very restrictive measures against the spread of the virus were applied.

The results on the estimated econometric models reveal some interesting findings.
Among contributing factors to a more severe epidemic outcome, higher population mobility,
a higher level of the population living in urban areas, a weaker physical condition of the
population, and the openness of the economy all featured. On the other hand, a positive
impact came from a higher share of the primary economic sector in the ecosystem structure
(agriculture) and high economic development measured as High-Tech export. Additionally,
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impact came from a higher share of the primary economic sector in the ecosystem structure
(agriculture) and high economic development measured as High-Tech export. Additionally,
the importance of public healthcare was revealed, as better healthcare access and quality
notably contributed to a more favourable epidemic outcome.

The results suggest there are multiple areas which determined the severity of the
COVID-19 outcome in individual countries:

• regional characteristics;
• virus characteristics;
• population characteristics;
• equality characteristics;
• healthcare sector characteristics;
• national economy characteristics;
• cultural characteristics.

When examining the areas closely, the overall analysis of all three models suggests
that there are three groups of factors which influence the outcome of the pandemic in
individual countries. In regards to the economic policy, these groups differ and can be
listed as follows:

• areas where factors cannot be influenced by economic policy measures;
• areas where factors can be influenced by long- and mid-term policy measures;
• areas where factors can also be influenced with short-term policy measures and prompt

results are possible.

The analysis of the framework reveals that economic policy measures cannot influence
the regional characteristics, e.g., where the individual country is placed, as well as the
virus characteristics, e.g., virus clade present in the particular country. The other two
groups of factors are relevant for the economic policy, as they might be influenced by long,
mid-, and short-term policy measures. The area of population characteristics could be
addressed with mid- and long-term measures, and could be directed to the population
structure, ranging from living conditions such as urbanization up to ageing structure or
physical characteristics of the population. The group of measures, likely to be less complex
than those previous, would be long-, mid-, and short-term policy measures and would
aim to favourably enhance the equality characteristics of the society. The understanding
of equality, in this sense, is broad and includes the gender impact, the labour market
conditions, and the distribution of wealth, also on the regional level.

The next area of possible economic policy measures would be undertaken aiming at
changes of the healthcare sector characteristics. These can be impacted with combination
of long-, mid-, and short-term measures, therefore it also includes structural characteristics
of the sector, including the capacity, quality, and accessibility of the services. The area of
characteristics of the healthcare sector includes the structure according to the public and
private share of the healthcare sector. The results are in favour of a larger share of the public
healthcare sector.

Our results also indicate that the characteristics of national economy had an impact
on the severity of the pandemic outcome. By economic characteristics, not only the level
of economic development measured by e.g., GDP per capita is meant, but the structure of
the economy, namely the sectoral structure, is encountered. The level of innovation and
structural changes will be at the forefront of this area of economic policy measures.

Furthermore, short-term policy measures could influence the area of cultural charac-
teristics, among which the mobility of the population is limited. The complexity of measure
will gradually increase. The less complex measures will be applied at the area of population
characteristics, while the most complex measures are expected to be applied at the area of
national economy characteristics and the cultural characteristics.

Based on empirical findings, we propose a mix of possible economic policy measures
directly or indirectly linked to the healthcare sector. This includes promoting public health-
care, ensuring crisis capacities, and access to quality healthcare. On the other hand, state
and obligatory health insurance premiums should also account for individuals’ decisions,
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resulting in higher healthcare costs, e.g., non-vaccination once a vaccine is available. Alter-
natively, participation in healthcare costs for non-vaccinated could be applied and used to
finance scaling-up the capacities. To encourage a resilient economy for the future, economic
policy must implement policy measures, based on empirical findings on characteristics of
economic structures and multiplicative effects as well as actual lessons learned from the
economic consequences of COVID. Furthermore, it has been argued that standard fiscal
stimulus might be less effective than normally expected due to muted Keynesian multiplier
feedback (Guerrieri et al. [10]). Additionally, as indicated in the literature (Bekö et al. [15]),
the impact of the healthcare sector seems to remain stable throughout the business cycle,
which suggests the predictability of economic measures.

In the end, economic recovery is costly. Instead of burdening future generations
due to higher public debt, financing sources should be at the cost of individuals who
behave opportunistically in the epidemic crisis. State sovereignty includes fiscal measures;
therefore, finding these additional sources in a form of a COVID-19 tax could be justified.

4. Discussion

As with any study, the limitations have to be considered for proper interpretation of
the results. In this study, limitations arise from two perspectives: the data and the methods.
Although we have taken unified data sources across countries, we found inconsistencies in
their data collection approaches, e.g., number of deaths due to COVID-19 is not uniquely
defined across countries. Further, the data availability was limited in the sense that for
an individual variable for some countries there were missing values. Consequently, it has
led to the trade-off between a larger number of variables or a larger number of included
countries. The results are thus impacted by the choice we made in this perspective and
might differ from models, where we would either include fewer explanatory variables but
even more countries or contrary, more explanatory variables, and fewer countries. Further,
regarding the study design, standard testing of policy impact (e.g., treatment effect models,
but also Granger causality test) was according to the nature, quality, and availability of
data not possible to apply. Additionally, because the pandemic and the applied measures
have not yet come to an end, other econometric approaches as what we went for did not
seem reasonable in our case. Again, we tried to make the study as broad as possible (in the
number of countries included and in the range of variables included), which also impacted
the possibilities of applied econometric approaches.

The obtained scientific implications thus are based on a starting period of the COVID-
19 pandemic. Later, it will be possible to evaluate the full extent of the dependencies
analysed here in relation to COVID-19, once all statistical data in full range and reliability
is be available.

The study gives several scientific implications. We found that multiple factors, which
determined the severity of the COVID-19 outcome in individual countries, arise from
regional, virus, population, equality, healthcare sector, national economy, and cultural
characteristics.

Along with the scientific implications presented in detail in the results section, another
important finding was revealed by this study, namely the relevance of high-frequency data.
In our study, we used Google mobility data as one explanatory variable, but many more
could be relevant in the future. High-frequency data, in general, emerged as a result of the
use of modern information technologies. However, two aspects of their applicability in
science have to be given attention: first, appropriate methodological approaches capable of
dealing with such data, and secondly, the availability of the data to the scientific community.

Next, we turn to the economic policy framework, which is serving as an identification
matrix for policy implications. We identified several areas that could be relevant for
the severity of the epidemic outcome. This section discusses several ideas that suggest
economic policy measures to impact the severity of the epidemic outcome favourably.

Our results suggest that national economy characteristics matter; thus, we discuss the
policy measures which would address them. The GDP per capita and high-tech export
could be influenced. Financial data show that the healthcare sectors’ stocks outperformed
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most others. The research and development in the healthcare sector industry promotes
a high level of innovation which not only contributes to the affordable healthcare, but
promotes economic development with high value-added and creates jobs for highly skilled
professionals. Encouraging investments in innovative industries (healthcare, pharmaceuti-
cal, biotech, and associated industries) could thus be a good way to influence the variables
which are found in the group “national economy characteristics” in our framework.

Next, we argue that post COVID-19 investments should encourage R&D in artificial
intelligence (AI). Innovation and transformation accelerate economic growth and promote
resilient economic systems. AI can already be applied as the first stage in diagnosing less
severe cases, thereby releasing capacities (AbuShaban [2]). Investing in AI in the healthcare
sector will have huge spill over effects, as this means investment into AI professionals,
companies developing AI solutions, and implementation of these solutions in other sectors,
making the economy future-ready. Promoting R&D in AI and AI usage in healthcare could
have a favourable impact on the variables in the groups “national economy characteristics”
as well as “health sector characteristics”. Additionally, AI can be seen as a convenient tool
for stipulation of a healthy lifestyle (in smart watches, sensors, and wearables), which im-
portantly lowers COVID-19 severity (we noticed a significant connection between physical
condition measured by BMI and cumulative total).

We further discuss the measures aiming to change the characteristics of the health-
care sector, especially due to the high relevancy of the regression variable “Healthcare
Access and Quality Index” (−3.9142 **), as indicated in the third model of the variable.
Additionally, the framework from this study indicates that the private–public healthcare
matters. As the healthcare sector must be part of the critical infrastructure, the government
and the private sector should establish a relationship between each other to encourage the
necessary cooperation (see also AbuShaban [2]). Networks of regional providers are more
critical to community recovery than centres.

Public healthcare providers are more suitable to provide sufficient backup capacities in
areas which are not profitable. If public healthcare providers operate in profitable healthcare
services, profits can be used for covering losses from operating in non-profitable services.
For example, reserving and maintaining capacities for national medical emergencies is
costly and does not gain profits.

Transformation of healthcare systems with more flexibility can contribute to provide
access to quality healthcare. Both flexibility in physical capacities (AbuShaban [2]) and
medical staff flexibility (Ferreira et al. [34], Casha and Casha [35]) should thus be addressed.

The healthcare sector of many countries is suffering from medical stuff shortages result-
ing from emigration of medical professionals (Ferreira et al. [34], Casha and Casha [35]). We
argue that there is the need to design policy measures that mitigate the intention of health-
care professionals to emigrate. Temporary deficits on the labour markets can be solved by
encouraging short-term medical staff mobility. Long-term shortages should be addressed
by economic policy measures. However, one must notice that mobilities in general are not
appreciated, as the “Google mobility measures” exposes positive regression coefficients.

Additionally, we suggest reconsidering “state aid” in industries that negatively affect
health and environment in any economic policy action. Therefore, capital injection measures
should be considered in industries according to economic, environmental, and health
criteria. This would have long-term effects on health and environment and would make
economies more resilient to future disruptions while also contributing to equity.

5. Conclusions

In this study, we support the thesis that innovative measures of economic policy
should be applied in the after-COVID-19 period. These measures should differ from
traditional ones, be applied in advance of an epidemic, and thus to support economic
and social ecosystems to become more resistant to current and future epidemic crises.
Many of the proposed measures directly or indirectly concern the healthcare systems and
healthcare sector, aiming to impact its characteristics, such as public-vs-private healthcare
or the access and quality of the healthcare provided. Economic policy measures could thus
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promote new technologies in healthcare, sectoral staff flexibility, or reinforce decentralised
(regional) public health services providers. A central element of this study, the innovative
identification matrix, which combines unbiased econometric results with remediation,
could be populated as a unique policy framework, either for latest pandemic or any similar
outbreaks in future. However, such a policy framework is not only to be used for identifying
pandemic outcomes, but also when the final data on the pandemic outbreak outcomes
become available, to make accurate and reliable predictions of the effect on individual
economic, health, and social life factors. In the end, its application in policy design could
contribute to modern societies’ efforts on equality, human rights, and social cohesion.

We suggest further research on this topic. With the passage of time, the data on the
longer time frame of the COVID-19 pandemic period will be available. This would enable
a panel-based econometric approach instead of a cross-sectional one. In doing so, both the
range of included characteristics of the countries and the genetic changes of the virus could
improve the model and reveal new dependencies in the examined countries’ characteristics
to the severity of the pandemic. Additionally, as we discussed the scientific potential of
high-frequency data, future research could include them in investigations. The latter would
enable the detailed study of interaction between high-frequency data variables and the
genetic profile of the virus.
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Abstract: The ongoing Coronavirus disease 2019 (COVID-19) pandemic has changed the working
environment, occupation, and living style of billions of people around the world. The severest impact
of the coronavirus is on migrant communities; hence, it is relevant to assess the economic impact
and mental status of the Indian migrants. This study is quantitative in nature and based on a sample
survey of 180 migrant workers. Descriptive statistics, chi-square test, dependent sample t-test, and
Pearson’s correlation coefficient were utilized to analyze the surveyed data. The findings of the study
reveal, through the working experience of the migrants, that new international migration has reduced
due to lockdown and international travel restrictions. It was also reported that the majority of the
migrants worked less than the normal working hours during the lockdown, causing a reduction
of salary and remittances. Chi-square test confirms that the perceptions of migrants towards the
COVID-19 management by the government were significantly different in opinion by different
occupation/profession. Majority of the sampled migrants reported the problem of nervousness,
anxiety, and depression; however, they were also hopeful about the future. The psychological
problem was severe for the migrants above the age of 40, not educated, and with a higher number
of family members. Subsequently, the policy implications from the findings of the research can
draw attention of the policy makers towards protective measures which need to be implemented to
support migrants during the ongoing pandemic. The government should take some necessary steps,
such as a financial benefit scheme, to overcome the problems in the reduction of migrant earnings
and remittances. The government should not focus only on vaccination and physical fitness of the
migrants but also need to find out the cure of the psychological impact arising during the pandemic.

Keywords: COVID-19; pandemic; migrants; sample survey; employment status; remittances; mi-
grants’ perception; economic and psychological impacts

1. Introduction

The dangerous ongoing pandemic, Coronavirus disease 2019 (COVID-19), reported
in Wuhan city, China, in December 2019 and it is caused by a novel coronavirus called
SARS coronavirus 2 (SARS-CoV-2) [1]. The director general of the World Health Organi-
zation (WHO) initially declared the spread of coronavirus as a public health emergency
of international concern on 30 January 2020. Later on, the WHO declared a pandemic on
11 March 2020 [2]. The novel coronavirus is unique in nature because of high man-to-man
transmission and has spread to 176 million people worldwide and caused 3.8 million
deaths as of 15 June 2021 [3]. This pandemic has changed the occupation and living style
of billions of people around the world and raised questions of medical facility arrange-
ments of the different countries of the world. The government of China started imposing
restrictions and the lockdown in Wuhan city began on 23 January 2020, followed by India
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on 24 March and Saudi Arabia on 25 March 2020 [4]. The main objective of the lockdown
or curfew is to limit the spread of the virus by maintaining social distancing and creating
medical facility on war footing. Lockdown; banned public gatherings; suspending religious
activities; closure of business, schools, colleges, etc.; curfews; and restriction or suspension
of all the travel domestically as well as internationally were followed by the majority of
countries as preventative measures. The government of Saudi Arabia had suspended all
its international flights on 15 March 2020 and resumes after 14 months on 17 May 2021;
however, the suspension of flights will continue to 13 countries, including India due to the
second wave of corona virus [5].

The COVID-19 pandemic is not only a health emergency but also a labor market
and economic crisis because of its effects on the business status of millions of individ-
uals. The Saudi health ministry took the initiative to provide free corona vaccine and
also offered free corona screening and health care services to all of its citizen, including
migrants workers, and made vaccine compulsory for the health care workers participating
in Hajj and Umrah (Islamic pilgrimage to Mecca) initially and later on made it compulsory
for all male and female private and public sector workers to attend the workplace [5–7].
COVID-19 immunization will be required to participate in any socio-cultural, commercial,
economic, entertainment, or supporting affairs in Saudi Arabia from 1 August 2021 [7,8].
The government of Saudi Arabia is strict towards the enforcement of COVID-19 regula-
tions to reduce its spread and violators are fined between Saudi Riyal (SAR) 10,000 to
SAR 100,000; however, a second wave of COVID-19 hit the country in the beginning of
February 2021 [9].

According to Indian Census-2011, India had 45.6 crore migrant population (38%) and,
according to the recent report published by “United Nations Department of Economic and
Social Affairs—2019”, India continues to have the maximum of its people (17.5 million)
living overseas and highest remittance receiving country (USD 78.6 billion). Saudi Arabia
is the third top remittances sending country (USD 36.1 billion) in the world and ranked
third (13 million) in largest number of international migrants in the world. India–Saudi
Arabia shifted from the tenth (2000–2010) to seventh largest bilateral migration corridor in
the world [10,11].

The COVID-19 pandemic had reduced the new international migration and increased
the returnee migrants, which happens to be the first time in recent history. According to
an estimate by World Bank, a total of 6,000,000 migrants were evacuated through special
flights (Vande Bharat Mission) and Kerala was affected the most by 4,000,000 returnee
migrants. The estimated remittances (World Bank) to India will fall by 9% in 2020 and
14% in 2021 and the flow of foreign direct investment will fall by 36% in 2020; however,
India will continue to be the top remittance recipient country globally, with approximately
USD 76 billion which will be 2.9% of its Gross Domestic Product (GDP). The monetary
emergency accentuated by COVID-19 could be long, profound, and inescapable when
seen through a relocation focal point [12]. The oil rich country and job-rich sector in Saudi
Arabia was drastically affected by Corona virus because of the drop in trade, disruption of
production, tourism (Hajj and umrah), and hospitality. Lockdown and travel restriction
reduce the demand for oil globally, and consequently oil prices had fallen by 50% in
March 2020. To recuperate the economic slowdown, the Saudi government allowed private
sector companies to cut the salaries of the workers up to 40% for a period of six month and
thereafter could also terminate the contract [13,14]. The majority of the migrant workers in
Saudi Arabia are engaged in the construction sector, agriculture, hospitality, and domestic
work, which are highly affected by the ongoing pandemic. The acutely affected migrants
in the state during the pandemic are domestic workers, low skilled/low-income workers,
contract terminated or completed workers, informal workers, women migrant workers,
and salaried employees. In this context, the present study attempts to make a deeper
analysis of economic and psychological impacts of COVID-19 pandemic on Indian migrant
workers in Saudi Arabia. The paper is coordinated as follows: Section 1 is introductory,
Section 2 reviews the literature, Section 3 describes the research gap, Section 4 delineates
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the research methodology, and Section 5 details the results and findings of the study. The
last section, i.e., Section 6, concludes the paper. The limitations and future scope for work
are also described in this section.

2. Review of Literature

The Kingdom of Saudi Arabia identified its first Corona virus positive case in Qatif
(Eastern Region): a person returned from Iran through Bahrain on 2 March 2020. The
Saudi government reacted accordingly by limiting domestic travel, suspending the e-visa
program, closing schools and colleges, closing non-essential industries, and imposing
lockdown in Qatif region on 8 March 2020, followed by a temporary ban on international
flights on 15 March and domestic flights on 21 March [15]. The Saudi government issued
general guidelines as preventive measures to limit the spread of virus in the early stage by
ensuring social distancing, measuring temperature before entering in public places, and
mandatory of wearing face mask in public places. Lack of compliance was penalized with
SAR 1000 (Saudi Riyal) [16].

The undocumented immigrants (with no legal rights to reside in the country) in any
country are at higher risk during the pandemic, as they are probably not getting the relief
benefits provided by the local government and are living in fear of deportation. The Saudi
government has decided to provide proper health care services to undocumented migrants
without any legal action or deportation; however, not everybody is enjoying the legal
access to health care facilities due to fear of deportation [17,18].

The COVID-19 pandemic has influenced the worldwide economy as well as Saudi
Kingdom’s economy. The most impacted sector, due to a ban on religious Hajj and Umrah,
was the hospitality sector, especially in Makkah and Madinah. The International Air
Transport Association estimates USD 7.2 billion loss of the Saudi aviation sector in 2020 due
to suspension of international flights, which also affected the job status of 287 thousand
people in this sector. Lockdown and suspension of international flights globally reduces
the demand for oil to approximately 80 million barrel per day: consequently, the oil price
was decreased by 58% in the beginning of 2020. The total decline in export of chemical and
related industries due to blocked international trade were estimated to be more than SAR
10 billion in 2020 [19,20].

One study reveals that the wage cut among the gulf workers ranges between 25% to
50%, especially in education, hospitality, and other service-related industries, and income
of foreign workers had substantially reduced (83% in Dubai and 35% in Jeddah) due to
closure of industries as well as a drop in remittances to their respective countries by 44%
during the initial wave of pandemic. Many migrants (from the Philippines, Pakistan, and
Egypt) in Saudi Arabia do not want to return back to their respective countries because
of the good health and emergency services in the destination country and poor medical
services, high unemployment rate, and lower wage rate in their country of origin. In the
same survey (N = 117), a majority of the studied migrants (89.7%) responded that they
believe that gulf cities have effectively controlled the pandemic and 53% of respondents
believe that locals’ attitudes towards the migrant did not change, 29.9% positively changed,
and 17% reported negative changes in their attitude during the pandemic [20].

The world economy is suffering from economic slowdown and an unemployment
crisis due to COVID-19. One research survey by APCO worldwide (The Association
of Public-Safety Communications Officials) shows that 40% of Saudi citizens spend a
lesser amount on the purchases of goods and services than before COVID-19; however,
the majority of the respondents (81%) believe that the Kingdom will recover from the
pandemic faster than other countries in the region because of the immediate action taken
by the government [21]. In order to recover the economy from the pandemic and overcome
the effect on private sector, the Saudi government implemented a relief package of USD
32 billion, which will help the hospitality sector to recover. The Kingdom of Saudi Arabia
also focuses on the SME (small and medium enterprises) sector by announcing a financial
support of SAR 50 billion. To manage the budgetary deficit raised because of the fall
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in petrochemical revenue, the Saudi government chose to expand the Value Added Tax
(VAT) from 5 percent to 15 percent and also attempt to help the economy by implementing
technology-based solution especially for the education sector and e-businesses [22].

Another study estimates a total 21% loss of the expected earning of low skilled
Indian migrant workers in Saudi Arabia and a 36% loss adding recruitment cost and total
remittances could fall by USD 2 billion due to COVID-19. This estimation was done by
using simple estimation model and used the data collected by KNOMAD-ILO (The Global
Knowledge Partnership on Migration and Development along with International Labor
Organization) in 2016-17 [23].

Psychological impact (anxiety and depression) on well-being is normal during any
pandemic outbreak. Coronavirus disease had to have severe psychological effects due to
the uncertainty associated with it. It is important to focus attention on physical health
along with measures to balance the mental status of the people. A sample study on
psychological impact on the general population in the context of Saudi Arabia was carried
out at the time of COVID-19 curfew and lockdown, and revealed that stress, anxiety,
and depression were majorly found in medical workers, students, females, and persons
with a mental disorder, and 1/4th of the sample population experienced moderate to
serious psychological effects [24,25]. Another sample study for Saudi Arabia during the
first wave of Corona virus disease stated that a marginal but substantial portion of the
general population had found symptoms of anxiety and depression, and a majority of them
reported symptoms of psychological distress [26]. The emotional wellbeing in any society
is defined by measuring distress, depression, anxiety, and behavioral control among the
people. The emotional wellbeing in the general population of Saudi Arabia was found to
be moderate during the COVID-19 pandemic. It was positively affected because the health
authority of the Saudi government responded in a timely manner and adopted effective
measures to control the spread of the virus [27]. Job status of the workers (employed or
unemployed) during the pandemic has drastically changed, which also influences the
mental status of the people. The symptom of depression, as evidence from South Africa
suggests, was less frequent among individuals who retained paid employment during
lockdown than those who lost their job [28].

The migrants in the society are more prone to have psychological distress during any
outbreak because of the job insecurity and loneliness. A study assessing the psychological
impact on Indian migrant-workers during COVID-19 lockdown reveals that the symptoms
of anxiety and depression are severe in migrant workers. A majority of the respondents
(73.5%) reported the symptom of depression, half of them were positive for anxiety, and
nearly 51% of the migrant workers were found to have the symptom of both anxiety and
depression [29]. Another study about the low wage migrant workers in Singapore during
the pandemic revealed they are at higher risk of bearing significant health, mental, and
socio-economic effects [30]. A study was carried out to understand the prevalence of
anxiety, stress, and depression among repatriated Indonesian migrant workers during
coronavirus pandemic. It was found that symptoms of anxiety, stress and depression were
somewhat lower when contrasted with overall public and medical care in the country. The
risk of anxiety and depression were found to be low in educated, young, and married
people. The risk is higher among the people who had negative perceptions about the
wellbeing and COVID sicknesses. Better health care services and improved quarantine
facilities were found to be crucial to reduce psychological problems of repatriated migrant
workers [31].

3. Research Gap

To date, many studies have considered the socio-economic impacts of Corona virus on
the general population, ignoring the economic impacts on migrants and their perceptions
of the COVID-19 management by the government. Several studies also assess the psycho-
logical or mental effect of Corona virus on the general populace of the country; however, in
the current paper we also analyze the psychological impact on the migrants.

50



Healthcare 2021, 9, 1152

4. Research Methodology

The present study assesses the economic and psychological impacts on Indian mi-
grant workers in the Kingdom of Saudi Arabia during the Corona virus pandemic. This
study is quantitative in nature and depends on a sample-survey approach. Both primary
and secondary information are utilized. Primary data were collected through a process
of structured Google Forms questionnaire. The respondents of this study were Indian
migrant workers in Saudi Arabia who were selected through non-probability snowball
sampling techniques. This technique of data collection was used so that researchers could
identify the Indian migrants in the Saudi Arabia due to COVID-19 related restrictions. The
survey was in English language and titled as ‘COVID-19 Pandemic and Indian Migrants
in Saudi Arabia’, and data were collected by sharing the link of the Google form through
different social networking sites for literate migrants and through telephonic interview
for illiterate migrants. The survey contained 29 open-ended questions, which required
4 to 6 min in total to complete. There were three segments in the overview poll. Section 1
collected the information associated with the respondent’s profile (13 items) such as name,
age, gender, religion, domicile, educational qualification, profession, working experience,
monthly salary, remittances, number of dependent people, and other sources of family
income. Section 2 of the questionnaire (8 items) includes questions on the COVID-19 pan-
demic disruption of daily life, job status, salary reduction, and perception of the COVID-19
management by the government. The third section includes the questions (8 items) on
psychological impact (depression, anxiety, and stress) during the lockdown due to the pan-
demic. The sample data of 180 Indian migrants in the Kingdom of Saudi Arabia belonging
to different regions (states) were collected during the months of April and May 2021. The
sample data consist of 98.8% male migrants and 1.2% female migrants. The majority of
the working Indian migrants in the Saudi Arabia are male. According to UNDESA-2019,
in total female migrants were around 30% of the total migrants; however, the majority of
them are dependent and not working [32]. This paper includes the sample of only those
migrants who were working, and therefore the sample of female migrants is smaller. A
five-point Likert scale was used to collect the perception towards COVID-19 management
by the government and a two-point Likert scale was used to assess psychological impact
on migrants during the COVID-19 pandemic. The collected data were scrutinized through
the ‘statistical package for social sciences’ (SPSS) version 28 (IBM, Armonk, NY, USA) and
descriptive statistics were used for all covariates and survey responses.

5. Results, Findings, and Discussion

5.1. Demographic Profile of the Migrants

Table 1 illustrates the demographic profile of the surveyed migrants. It is depicted that
the majority of Indian migrants in the Saudi Arabia (68.3%) were aged between 30 to 50.
15% were in between 20–30 and 16.7% were above 50 years of age. Migration to Saudi
Arabia for work is mostly undertaken by males: around 98.8% were male migrant-workers
and only 1.2% were female workers. The maximum number of the migrants (90.5%)
belong to the religion of Islam (Muslims), 7.8% were Hindus, and 1.7% were Christians.
Around 56.1% of the migrants belong to Uttar Pradesh (a state in India), 26.7% were from
Bihar, 4.4% were from the National Capital of Delhi and Madhya Pradesh each, 2.8%
were from Kerala, and only 5.6% were from the other states of India. The majority of
the respondents (35.6%) hold bachelor’s degree (graduation), 26.7% hold an intermediate
(senior secondary schooling) degree, 16.1% had studied until high school (10th class), 12.2%
were post graduates, and only 2.2% hold a doctorate degree; however, 7.2% of the migrant
workers were not educated.
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Table 1. Demographic Profile of the Migrants.

Variables Levels Data in Number Data in %

Age

20–30 27 15.0%
30–40 58 32.2%
40–50 65 36.1%
50–60 30 16.7%

Gender
Male 178 98.8%

Female 2 1.2%

Domicile

Uttar Pradesh 101 56.1%
Bihar 48 26.7%
Delhi 8 4.4%

Madhya Pradesh 8 4.4%
Kerala 5 2.8%
Other 10 5.6%

Education

Doctorate 4 2.2%
Post-Graduation 22 12.2%

Graduation 64 35.6%
Intermediate 48 26.7%
High School 29 16.1%

Not Educated 13 7.2%

Source: Calculated by the authors from Google-Form questionnaire.

5.2. Occupational Structure and Earnings of the Migrants

Table 2 presents the structure of employment, earnings, and remittances of Indian
migrants in Saudi Arabia. Migration from India to Saudi Arabia consists of semi-skilled
labor or unskilled labor. The majority of the surveyed respondents (24.4%) were engaged
as technicians, 23.3% were sales workers, 10.6% were clerical support workers, 16.1%
were plant and machine operators, and 12.2% were casual laborers (elementary activities).
However, 10.6% were managers and professionals (skilled labor). Nearly half of the
surveyed migrants (48.9%) earned less than SAR 2500 (Saudi Riyal) in a month and 42.8%
were earning between SAR 2500 to 5000. Only 8.3% of the migrants were earning above
SAR 5000; however, 91.7% were earning less than SAR 5000. The majority of the migrants
(78.3%) did not have any other sources of income, however 21.7% had other sources of
income from agriculture, rent, and income from businesses. India holds the highest number
of international migrants and is the highest remittance receiving country in the world. The
majority of the migrants (47.2%) remit less than SAR 1000, 32.8% were remitting between
SAR 1000 to 3000, and 16.7% were sending between SAR 3000 to 5000; however, only 3.3%
were remitting above SAR 5000 per month. The number of family members dependent on
the remittances by the migrants varied: 51.6% of the migrants had 5 or more than 5 family
members, 36.4% had 4 family members, and 12.3% had less than 3 family members.

5.3. Employment Status and Working Conditions during Lockdown (COVID-19)

Table 3 and Figure 1 describe the employment status and working hours of the
surveyed migrants. The majority of the migrants (50.6%) did not work during the lockdown
period of the pandemic in Saudi Arabia; however, 32.8% of the respondents worked
between 5 to 8 hours in day, 2.8% worked only 1 to 3 hours a day, 8.3% were working for
3 to 5 hours, and 5.5% of them worked more than 8 hours in a day. Lockdown had reduced
the working hours of the migrants; hence the majority of the migrant workers were doing
activities other than work. In total, 22.2% of the respondents spent majority of their time
watching TV, 13.3% using social networking sites, 6.7% in telephonic conversations, 6.7%
playing games, and 18.3% on other activities. Only 32.8% of the respondents were spending
their maximum time on work.
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Table 2. Structure of Employment Status and Earnings.

Variables Levels Data in Number Data in %

Profession/Occupation

Professionals 19 10.60%
Technicians 44 24.40%

Clerical Support Workers 19 10.60%
Service & Sales Workers 42 23.30%
Elementary Occupation 22 12.20%

Plant & Machine Operator 29 16.10%
Others 5 2.80%

Monthly Salary (in SAR)

Below 2500 88 48.90%
2500–5000 77 42.80%
5000–7500 6 3.30%

7500–10,000 4 2.20%
Above 10,000 5 2.80%

Remittances (in SAR)

Below 1000 85 47.20%
1000–3000 59 32.80%
3000–5000 30 16.70%

5000–10,000 2 1.10%
Above 10,000 4 2.20%

Number of Dependents

2 3 1.70%
3 19 10.60%
4 65 36.10%
5 51 28.30%

More than 5 42 23.30%

Does your family have other
sources of income?

Yes 39 21.70%
No 141 78.30%

Source: Calculated by the authors from Google-Form questionnaire. SAR: Saudi Riyal.

Table 3. Employment Status and Working Condition during Lockdown (COVID-19).

Statemenst Levels Frequency Percentage

Number of daily working hour during lock down

Not Worked 91 50.60%
1–3 5 2.80%
3–5 15 8.30%
5–8 59 32.80%

Above 8 10 5.50%

Maximum time spent during lockdown

Work 59 32.80%
Watching TV 40 22.20%

Using social networking sites 24 13.30%
Telephonic conversation 12 6.70%

Playing games 12 6.70%
Others 33 18.30%

For how many years you have been working in Saudi Arabia

Below 1 Year 4 2.20%
2–4 Year 62 34.50%
4–6 Year 60 33.30%
6–8 Year 25 13.90%

More than 8 Year 29 16.10%

Have you returned to India during lockdown? Yes 15 8.30%
No 165 91.70%

Average Salary loss during Corona (in SAR)
Below 500 110 61.10%
500–1000 47 26.10%
1000–2000 17 9.50%

Above 2000 6 3.30%

Remittances during lockdown (in SAR)
Below 1000 105 58.30%
1000–3000 47 26.10%
3000–5000 22 12.20%

Above 5000 6 3.40%

Source: Calculated by the authors from Google-Form questionnaire.
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CHANGE IN EMPLOYMENT STATUS

Figure 1. Changes in Employment Status during Corona Pandemic.

The collected data for working experience reveal the fact that the number of new
migrants is low: only 2.2% of the respondents had been working in Saudi Arabia for only
one year, which overlaps with the era of the pandemic. In total, 34.5% of the respondents
had been working for the last 2 to 4 years, 33.3% for 4 to 6 years, 13.9% for 6 to 8 years, and
only 16.1% had been working over 8 years in the Kingdom of Saudi Arabia. Lockdown
and travel restrictions in India and in Saudi Arabia restrict the movement of migrants.
Only 8.3% of the migrants return back to India during the pandemic and 91.7% of migrants
decided to stay in the destination country. The main reason for return back to India during
the pandemic is the job losses and salary cuts. This pandemic not only changed working
hours but also impacted the earnings of the migrant workers. Around 26.1% of the migrants
had experienced losses in their average earnings between SAR 500 to 1000, 9.5% had lost be-
tween SAR 1000 to 2000, and 3.3% had lost above SAR 2000; however, 50.6% of the migrants
lost below SAR 500. Loss in earning will directly affect the remittances. The majority of the
migrants (58.3%) remit below SAR 1000 during lockdown period, 26.1% were remitting
between SAR 1000 to 2000, 12.2% were sending between SAR 2000 to 3000, and only 3.4%
were sending above SAR 3000 to India during the lockdown period. Employment status
has drastically changed during the pandemic. The majority of the respondents (55.6%)
quit their job because they needed to take care of their family, 30.6% of the respondents
were still going to work for the same number of hours as before the pandemic, 7.2% were
working reduced hours, 4.4% were working from home, and 2.2% of the respondents lost
their job in the pandemic.

5.4. Changes in Remittances

Figure 2 represents the changes in the distribution of remittances affected by the
pandemic. The majority of the migrants were remitting below SAR 1000 before and after
pandemic; however, before the pandemic, 47.2% of the migrants were remitting this amount
but during the lockdown period of the pandemic that figure rose to 58.3%. This means that
more migrants were remitting a lesser amount. The reduction in remittance was captured
from those who were remitting either in between SAR 1000–2000 and 2000–3000 by 32.8%
and 26.1%, respectively, before the pandemic, and 26.1% and 12.2% after pandemic. It
was also found that remittance by higher income group tends to rise during the lockdown
period of the pandemic. Before the pandemic, 3.3% of the migrants were remitting above
SAR 5000 but during lockdown period the remittances in this category rose to 3.4%.
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Figure 2. Change in remittances during the pandemic.

5.5. Dependent Sample t-Test

Dependent or paired sample t-test is used to compare the differences in the value
of same sample at two different times. To test whether the comparison of remittances
shown in Figure 2 is statistically significant, a t-test is applied. The null hypothesis
was ‘there is no statistical difference in remittances before and during the lockdown
of the pandemic’. The mean and standard deviation of remittances before lockdown
were estimated to be 1.78 and 0.917, respectively, and during lockdown the mean = 1.62
and Std. Deviation = 0.885. Table 4 describe the results of the paired t-test. T statistics of
3.924 with 179 degree of freedom corresponded to the p-value = 0.000, which is less than
0.05; therefore, we reject the null hypothesis. It means that there is statistically a difference
in the remittances before and during lockdown

Table 4. Paired Sample t-Test.

Paired Sample t-Test

95% Confidence Interval of the Difference

Mean Std. Deviation Std. Error Mean Lower Upper t df p-Value

Remittances before
lockdown—Remittances during lockdown 0.161 0.551 0.041 0.080 0.242 3.924 179 0.000

Source: Calculated by the authors from Google Form questionnaire.

5.6. Migrants’ Perception of the COVID-19 Management by the Government of Saudi Arabia

The researchers used six questions to assess respondents’ perceptions of the COVID-19
management by the government of Saudi Arabia. The responses were registered in a five-
point Likert scale varying from ‘very good’ to ‘very poor’, as presented in Table 5. The
migrants were found to be satisfied with the COVID protection related information pro-
vided by the government. In total, 51.1% responded ‘very good’, 46.1% responded as
‘good’, only 2.8% believed that ‘average’ information was provided, and none of the mi-
grants responded ‘poor’ or ‘very poor’. Half of the migrants reported ‘very good’ and
48.9% responded ‘good’ in regard to safety measures taken by the Saudi government.
Almost the same perception was found in the case of medical facilities provided by the
government: 54.4% reported as very good, 44.4% as good, and only 1.1% were average.
In response to whether migrants had faced any difficulties sending money to their family
during the lockdown period, 51.1% reported ‘very good’, 42.8% reported ‘good’, 3.9%
reported ‘average’, and only 2.2% reported ‘poor’ facilities to send money during the lock-
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down period. The researchers also asked about the food and other basic facilities provided
by the government: 46.7% responded ‘very good’ and ‘good’ separately; however, 6.7%
responded ‘average’. Furthermore, 46.1% of the respondents reported ‘very good’ living
conditions, 49.4% responded ‘good’, and only 4.4% reported ‘average’ living condition
during the lockdown period.

Table 5. Perceptions of the migrants towards COVID-19 management by Government of Saudi Arabia.

Statement Very Good Good Average Poor Very Poor Total

COVID protection related information by Saudi Govt. 51.1% 46.1% 2.8% NIL NIL 100.0%
Safety measures taken by Saudi Government 50.0% 48.9% 1.1% NIL NIL 100.0%

Medical facility provided by Saudi Government 54.4% 44.4% 1.1% NIL NIL 100.0%
Facility to send money to India during lockdown 51.1% 42.8% 3.9% 2.2% NIL 100.0%

Food and other facilities provided by Saudi Government 46.7% 46.7% 6.7% NIL NIL 100.0%
Living conditions in Saudi Arabia during lockdown 46.1% 49.4% 4.4% NIL NIL 100.0%

Source: Calculated by the authors from Google Form questionnaire.

5.7. Migrants’ Perceptions of COVID-19 Management by Government of India

The researchers also tried to analyze the perceptions of the migrants towards the
facility provided in the evacuation of migrants during the lockdown period. Two questions
were asked of the respondents, and responses are presented in Table 6. The first question
was related to the help provided by the embassy of India in Saudi Arabia: 33.9% of the
respondents reported ‘very good’, 56.1% responded ‘good’, 7.2% responded ‘poor’, and
0.6% responded ‘very poor’. This question was relevant because some migrants may
face the problem of visa expiry, passport renewal, or issues related to working contracts.
The second question was related to the evacuation of the migrants through transport
facilities: 56.1% of the respondent reported ‘very good’, 31.7% reported ‘good’, 8.3%
reported ‘average’ and 3.9% responded ‘very poor’. This question was also relevant
because the uncertainty which arises due to the spread of Corona virus forces migrants to
return to India.

Table 6. Migrant’s perceptions towards COVID management by Government of India.

Statements Very Good Good Average Poor Very Poor Total

Help provided by Embassy of India in Saudi Arabia 33.9% 56.1% 7.2% 2.2% 0.6% 100.0%
Transport facility provided by Government of India 56.1% 31.7% 8.3% 3.9% NIL 100.0%

Source: Calculated by the authors from Google Form questionnaire.

5.8. Combined Mean of Perceptions

Table 7 presents the combined mean of the perceptions towards COVID-19 manage-
ment by the Government of India and Government of Saudi Arabia. A lower mean value
indicates better perceptions. The combined mean of the perceptions towards government
of Saudi Arabia is 1.54, which is less than the combined mean value 1.7 of the perception
towards the government of India. This result shows that the government of Saudi Arabia
managed COVID-19 better than the government of India according to migrants’ percep-
tions. However, this perception is based on few variables and the responses of the migrants
available in Saudi Arabia during lockdown period.
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Table 7. Combined mean of the perceptions.

Perceptions N Minimum Maximum Mean Std. Deviation

Perception towards
government of India 180 1 5 1.7 0.76

Perception towards
government of Saudi Arabia 180 1 4 1.54 0.58

Source: Calculated by the authors from Google Form questionnaire.

5.9. Chi-Square Test

A chi-square test was applied to discover the association between perceptions of
COVID-19 management by the government across the different professions/occupations.
The sample data of occupational structure were classified as Professionals, Technicians,
Clerical Support Workers, Service and Sales Workers, Elementary Occupation, Plant and
Machine Operator, and others. The null hypothesis was ‘There is no significant difference
in the opinion/perception of the migrant workers towards the COVID-19 management by
the government across different occupations’, and the alternative hypothesis was ‘there
is significant difference in the opinion/perception of the migrant workers towards the
COVID-19 management by the government across different occupations. The relationship
between these variables was found to be significant as calculated by chi-square value
and p-value which is less than 0.05 (5% level of significance) as presented in the Table 8.
Therefore, we reject the null hypothesis. It means that there was a significant difference
in opinion of the migrant workers towards the COVID-19 management by the govern-
ment of Saudi Arabia and India. Professionals, technicians, and elementary occupational
workers were found to have low negative opinion towards COVID-19 management by the
government, especially towards transport facilities provided by the government of India,
help provided by the embassy of India, and facilities to send money from Saudi Arabia
to India. However, clerical support workers, service and sales workers, and plant and
machine operators had highly positive opinions concerning the COVID management by
the government.

Table 8. Chi-Square Analysis of Perceptions of COVID-19 Management by Govt. Within Different Professions/Occupations.

Perceptions Chi Square Value p-Value

COVID protection related information by Saudi Government 51.36 0.000
Safety measures taken by Saudi Government 29.18 0.004

Medical facility provided by Saudi government 21.64 0.042
Facility to send money to India during lockdown 39.44 0.002

Help provided by Embassy of India in Saudi Arabia 56.37 0.000
Transport facility provided by Governmentof India 40.14 0.002

Food & other facility provided by Saudi Government 28.86 0.004
Living condition in Saudi Arabia during lockdown 36.02 0.000

Source: Calculated by the authors from Google Forms questionnaire.

5.10. Comparing the Perceptions of Migrants with Other Citizens

Perceptions of the citizens or migrants may differ or be the same in different countries,
depending upon the infrastructure and decisions taken by the government. Several studies
were carried out to investigate the perceptions of the citizens or migrants in a country. For
instance, a study on the perception of health care workers during the COVID-19 pandemic
in the case of Saudi Arabia was conducted, which confirmed that the majority of the
respondents (93.6%) were happy and felt safe in regard to the government decision of
lockdown and 94.7% supported the travel restriction imposed by the government [33].
Similarly, our study also confirms that the majority of the migrants strongly agreed or
agreed with the government decision. For instance, 97.2% of the migrants agreed with the
information provided by Saudi government related to the protection from Corona virus. In
total, 98.8% of the respondents were happy with the safety measures taken by the Saudi
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government. Another study was conducted to explore the perception of the public of
the government of Singapore in relation to COVID-19 related information. The results of
the study confirm that majority of the respondents (99.1%) agreed or strongly agreed on
the COVID-19 related information provided by the government and 97.9% believed the
Singapore news agency [34]. Another study was carried out in Bangladesh to explore the
public perception of government measures related to COVID-19. The result of the sample
survey reveals the fact that the majority of the respondents (58%) were not satisfied by the
measures taken by the government of Bangladesh. However, 40% of the respondents were
found to be satisfied with government decisions [35]. Our study reveals the fact that the
majority of the migrants were satisfied by the decision taken by the Saudi government.
Another study for Bangladesh was conducted and revealed the fact that the majority of the
respondents (62%) strongly agree that the healthcare system was not able to handle the
pandemic and 68.6% believe that the government of Bangladesh needs support from the
public to handle the pandemic [36]. In our study, 98.8% of the respondents were happy with
the medical facilities provided by the government of Saudi Arabia, 93.8% were satisfied
with the facility to send money, 90% were happy with the help provided by the embassy of
India, and 87.7% were satisfy with the transport facility provided by government of India
during the lockdown period.

5.11. Mental Health Status of the Migrants

COVID-19 had not only influenced the economic and physical health of the people but
also their mental status. This pandemic had drastically changed the mental status of the
Indian migrant workers in Saudi Arabia. Table 9 describes the levels of anxiety, depression,
and stress among the migrant workers. The majority of the migrants feel nervous (67.8%),
depressed (63.3%), and lonely (72.2%) during the pandemic. It was also reported that
70% had difficulties in concentrating and 66.7% had a hard time in sleeping; however, the
majority of them (91.7%) were feeling hopeful about the future, which shows silver lining
at the end of the tunnel. It was also observed that only 2.2% of the migrants were Corona
positive, 1.7% of their member households were Corona positive, and most of them (78.3%)
were not scared of virus.

Table 9. Mental health of the migrants during pandemic.

Statements Variables Frequency (%)

Have you felt nervous, anxious, or on edge? Yes 122 67.80%
No 58 32.20%

Have you felt depressed? Yes 114 63.30%
No 66 36.70%

Have you felt lonely? Yes 130 72.20%
No 50 27.80%

Have you felt hopeful about the future? Yes 165 91.70%
No 15 8.30%

I have a hard time sleeping because of the Corona Yes 120 66.70%
No 60 33.30%

I have had difficulties concentrating because of Corona Yes 126 70.00%
No 54 30.00%

Have you been tested Corona positive in Saudi Arabia? Yes 4 2.20%
No 176 97.80%

Are you scared of Corona virus? Yes 39 21.70%
No 141 78.30%

Does any of your family member infected of Corona virus? Yes 3 1.70%
No 177 98.30%

Source: Calculated by the authors from Google Forms questionnaire.
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5.12. Comparison of Mental Health of the Migrants by Age, Domicile and Education
5.12.1. Felt Nervous, Anxious, or on Edge

Figure 3 describes feeling nervous, anxious, or on edge during pandemic by Indian
migrants in Saudi Arabia. Around half of the young population aged between 20 to 40 felt
nervous, and 78.5% of the migrants between the age of 40 to 50 and 90% of the age group
above 50 felt nervous during the pandemic. The sample data reveal the fact that young
migrants were less nervous than older migrants. The migrants from Bihar were found
to be less nervous than Uttar Pradesh and other states of India. The nervousness of the
migrants was also influenced by the levels of education of the migrants. Higher level of
education implies a lower level of nervousness: 25% of doctorate, 59% of post-graduates,
64% of graduates reported nervousness during pandemic; however, 75% of intermediate,
79% of high school educated, and 61.5% of uneducated migrants reported nervousness.
To investigate the relationship between nervous feeling by age, domicile, and education,
correlation coefficient was applied. The result of correlation coefficient is shown in Table 10.
Pearson’s correlation between felt nervous and age of the migrants was found to be negative
and statistically significant (r = −0.311, p < 0.01). Similarly, the relationship between felt
nervous and domicile of the migrants was found to be positive and statistically significant
(r = 0.262, p < 0.01). However, the relationship between felt nervous and education level of
migrants was found to be positive but statistically insignificant (r = 0.133, p > 0.01).
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Figure 3. Comparison of feeling nervous.

5.12.2. Felt Depressed

Figure 4 represents the level of depression among the sample migrant workers during
the pandemic. Less than half of the young migrants aged between 20 to 40 reported feeling
depressed, however 72% of the migrants between the ages of 40 to 50 and 90% of the
migrants aged above 50 reported feeling depressed during the pandemic. The sample
data reveal that young aged migrants were less depressed than old age migrants. The
84.1% migrants from Uttar Pradesh reported feeling depression, however only 18.8% of the
migrants from Bihar reported depression and 64.5% from other states were in depression
during the pandemic. Lower levels of depression were reported by highly educated
migrants (25% of doctorate, 54% of postgraduate, and 56% of graduate) and uneducated
migrants (53%); however, 75% of the intermediate and high school educated migrants
reported depression. To investigate the relationship between feelings of depression by
age, domicile, and education, a correlation coefficient was applied. The result of the
correlation coefficient is shown in Table 11. Pearson’s correlation between felt depressed
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and age of the migrants was found to be negative and statistically significant (r = −0.368,
p < 0.01). Similarly, the relationship between felt depressed and the domicile of the migrants
was found to be positive and statistically significant (r = 0.236, p < 0.01). However, the
relationship between felt depressed and education level of migrants was found to be
positive but statistically insignificant (r = 0.140, p > 0.01).

Table 10. Pearson’s correlation matrix.

Statements
Age p-Value

Pearson Correlation

Felt Nervous, Anxious, or on Edge −0.311 0.000
Felt Depressed −0.368 0.000

Felt Lonely −0.333 0.000
Hard time sleeping −0.372 0.000

Difficulties in concentration −0.315 0.000
Hopeful about the future −0.132 0.077

Statements
Domicile p-Value

Pearson correlation

Felt Nervous, Anxious, or on Edge 0.262 0.000
Felt Depressed 0.236 0.001

Felt Lonely 0.178 0.017
Hard time sleeping 0.320 0.000

Difficulties in concentration 0.289 0.000
Hopeful about the future 0.165 0.027

Statements
Education p-Value

Pearson correlation

Felt Nervous, Anxious, or on Edge 0.133 0.075
Felt Depressed 0.140 0.061

Felt Lonely 0.106 0.158
Hard time sleeping 0.175 0.019

Difficulties in concentration 0.151 0.044
Hopeful about the future 0.027 0.717

Statements
Number of Family Member p-Value

Pearson correlation

Felt Nervous, Anxious, or on Edge −0.403 0.000
Felt Depressed −0.464 0.000

Felt Lonely −0.382 0.000
Hard time sleeping −0.446 0.000

Difficulties in concentration −0.429 0.000
Hopeful about the future −0.143 0.055
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Figure 4. Comparison of feeling depressed.

Table 11. Comparison of psychological effect by number of family members.

Statements Levels
Number of Family Member

Below 5 5 or More

Have you felt nervous, anxious, or on edge?
Yes 50.0% 77.5%

No 50.0% 22.5%

Have you felt depressed?
Yes 35.9% 78.4%

No 64.1% 21.6%

Have you felt lonely?
Yes 53.1% 82.8%

No 46.9% 17.2%

Have you felt hopeful about the future?
Yes 87.5% 94.0%

No 12.5% 6.0%

I have a hard time sleeping because of the orona
Yes 42.1% 80.2%

No 57.9% 19.2%

I have had difficulties concentrating because of corona
Yes 50.0% 81.1%

No 50.0% 18.9%

5.12.3. Felt Lonely

Figure 5 shows the loneliness among the different types of the migrants. The migrants
in the age group of below 40 reported less loneliness than the migrants above the age of 40.
All migrants above the age of 50 reported that they felt lonely during the pandemic; how-
ever, 78.5% in the age group of 40 to 50, and around 56% of the age below 40 reported feeling
loneliness during the pandemic. The migrants from Bihar were feeling less loneliness than
the migrants from other states of India. The loneliness among differently educated migrants
were not educated migrants (61.5%), high school (86.2%), intermediate (77.1%), graduation
(67.2%), post-graduation (72.7%), and doctorate only 25%. To investigate the relationship
between felt lonely by age, domicile and education, a correlation coefficient was applied.
The result of the correlation coefficient is shown in Table 10. Pearson’s correlation between
felt lonely and age of the migrants was found to be negative and statistically significant
(r = −0.333, p < 0.01). Similarly, the relationship between felt lonely and domicile of the
migrants was found to be positive and statistically significant at the level of 0.05 (r = 0.178,
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p < 0.05). However, the relationship between felt lonely and education level of migrants
was found to be positive but statistically insignificant (r = 0.106, p > 0.01).

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

20
–
30

30
–
40

40
–
50

50
–
60 U
P

Bi
ha
r

O
th
er

No
tE

du
ca
te
d

Hi
gh

Sc
ho

ol

In
te
rm

ed
ia
te

Gr
ad
ua
tio

n

Po
st

Gr
ad
ua
tio

n

Do
ct
or
at
e

Age Domicile Education

Have you felt lonely? Yes No

Figure 5. Comparison of feeling lonely.

5.12.4. Felt Hopeful about the Future

Figure 6 expresses the hopefulness about the future by migrant workers during the
pandemic. The majority of all age groups of migrants, from all states and levels of education,
reported hoping for better events to happen in the future; however, hopefulness in highly
qualified migrants was reported to be less than in all other migrants. To investigate the
relationship between felt hopeful about the future and age, domicile, and education, a
correlation coefficient was applied. The result of correlation coefficient is shown in Table 10.
Pearson’s correlation between felt hopeful about the future and age of the migrants was
found to be negative but statistically insignificant (r = −0.132, p > 0.05). Similarly, the
relationship between felt hopeful about the future and domicile of the migrants was found
to be positive and statistically significant at the level of 0.05 (r = 0.165, p < 0.05). However,
the relationship between felt hopeful about the future and education level of migrants was
found to be positive but statistically insignificant (r = 0.027, p > 0.05).

5.12.5. Difficulties in Sleeping and Concentration

Figures 7 and 8 describe the anxiety among migrant workers through sleeping prob-
lems and difficulty in concentrating. The problem of anxiety was reported as more severe
in the age group of above 40 than the age group below 40. It was also seen that migrants
who belongs to Bihar were found to have less of an anxiety problem than the migrants
from other states. The problems of anxiety were also correlated to the level of education
of the migrants. More educated migrants reported less anxiety than the lower educated
migrants during the pandemic. To investigate the relationship between difficulty sleeping
and difficulties in concentration by age, domicile, and education, a correlation coefficient
was applied. The result of the correlation coefficient is shown in Table 10. Pearson’s
correlation between difficulty sleeping and age of the migrants was found to be negative
and statistically significant (r = −0.372, p < 0.01) and difficulties in concentration and age
was also found to be negative and statistically significant (r = −0.315, p < 0.01). Similarly,
the relationship between difficulty sleeping and domicile of the migrants was found to
be positive and statistically significant (r = 0.320, p < 0.01) and the relationship between
difficulties in concentration and domicile was also found to be positive and statistically
significant (r = 0.289, p < 0.01). The relationship between difficulty sleeping and education
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level of migrants was found to be positive but statistically significant at the level of 0.05. (r
= 0.175, p < 0.05) and the relationship between difficulties in concentration and education
level of the migrants was also found to be positive and statistically significant at the level
of 0.05 (r = 0.151, p < 0.05).
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Figure 6. Comparison of feeling hopeful about future.
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Figure 7. Comparison of hard time sleeping.

5.12.6. Comparison of Mental Health Effect by Number of Family Members

Table 11 presents the comparison of mental health impacted by number of family
members of the migrants. Sample data disclose the fact that number of family members
is directly related to the psychological stress on migrants. Only 50% of migrants with
family members below 5 felt nervous, 35.9% depressed, 53.1% lonely, 42.1% had a hard
time sleeping, and 50% had difficulties in concentrating; however, 77.5% of migrants with
family members equal to 5 or above felt nervous, 78.4% depressed, 82.8% lonely, 80.2%
have a hard time sleeping, and 81.1% had difficulties in concentration. The majority of the
migrants (87.5% with family member below 5 and 94% with family member equal to 5 or
above) felt hopeful about the future. The psychological problems are severe in the case of
the migrants above the age of 40 and migrants with higher number of family members,
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because of social responsibility and low capabilities to face interpersonal challenges. To
test the hypothesis and investigate the relationship between these statements and the
number of family members, a correlation coefficient was applied. The result of correlation
coefficient is shown in Table 9. Pearson’s correlation between these statements and the
number of family members of the migrants was found to be negative and statistically
significant. However, the relationship between felt hopeful about the future and number of
family member is positive but statistically insignificant (r = −0.143, p > 0.05).
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Figure 8. Comparison of having difficulties in concentration.

5.12.7. Comparing the Psychological Impact on Migrants before and during COVID-19

The results of the study confirm that 67.8% of the respondent migrants reported
feeling nervous and 63.3% were depressed due to the COVID-19 pandemic. The level of
psychological impact is much higher and severe among the migrant workers than before.
One study was carried out to find out the prevalence of depression among migrant workers
in AL-Qassim, Saudi Arabia, by taking a cross-sectional survey of 400 workers in 2016.
The results of the study confirmed that 20% of the migrants reported the symptom of
depression. It was also reported that level of depression varied by age but not by duration
of stay [37]. Another similar study was conducted in 2011 to find out the prevalence of
depression among migrant workers of UAE. The survey results of the 239 samples revealed
that 25.1% of the migrants reported symptoms of depression. They also concluded that
prevalence of depression is correlated with physical illness. In the same study, 6.3% of
the respondents reported suicidal ideation and 2.5% had already attempted suicide [38].
Another study to find out the prevalence of depression among migrant workers was carried
out in case of Qatar in 2016, which reported that 57.9% of the migrants had symptoms
of depression [39]. Hence, it is clear that the percentage of migrants in our study which
reported symptoms of depression and feeling nervous is much higher than the earlier
studies; therefore, the COVID-19 pandemic had a severe psychological impact on Indian
migrants working in Saudi Arabia.

6. Limitations

The main limitations of the study are that it focuses on the Indian male migrants in
Saudi Arabia with a sample data of 180, however the sample of female migrants are very
less. It also uses few tests and strategies. The current study does not emphasis the effect on
migrant’s family in India during pandemic. Apart from it, this study does not consider
COVID-19 vaccination process, problems and its impact on migrants in Saudi Arabia.
The future scope of study in this area needed to analyze the economic and psychological
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impacts of COVID-19 on female migrants, migrant’s wife, children or family. In addition to
it, the similar type of study can be done considering the female migrants.

The policy implications from the findings of the research draw attention of the policy
makers towards protective measures need to be implemented to save migrants during ongo-
ing pandemic. The government should take some necessary steps such as financial benefit
scheme to overcome the problems in the reduction of migrant earnings and remittances.
Employment status of the migrants had drastically changed, which also drawing attention
of policy makers to create more employment opportunities to reduce unemployment and
underemployment. The government should not focus only on vaccination and physical
fitness of the migrants but also need to find out the cure of the psychological impact arising
during the pandemic.

7. Conclusions

The ongoing pandemic COVID-19 has severe economic and psychological effects on
the world economy. This pandemic has changed the working environment and living style
of the people across the world. This study analyzed the economic impact and health status
of the Indian migrants in Saudi Arabia. The study revealed that majority of the migrants
do not worked during the lockdown period and 42% of the migrants worked less than
8 hours in a day. Working experience of the migrants reveals a tendency is reduction in
new international migration. Only 2.2% of the migrants reported work experience below
one year, 35.5% were reported between 2 to 4 year and more than 60% of the migrants
reported the work experience above 4 years.

During lockdown period migrants who were not working or working for less number
of hours spent his maximum time on watching TV or surfing social networking sites.
Majority of the migrants (48.9%) were earning below SAR 2500 (Saudi Riyal) and remitting
below SAR 1000 in a month and majority of them were either 5 members family or more
than 5. Around half of the migrants do not worked during the lockdown period and
42% of the migrants worked less than 8 hours in a day. Around 61% of the migrants
reported an average loss in salary of below SAR 500 and 26% reported a loss between
SAR 500 to 1000, however only 12% reported a loss above SAR 1000 during lockdown
period of the pandemic. It has also been observed that number of migrants who were
remitting below SAR 1000 had increased and remittances by middle income group were
found to be decreased during lockdown period of the pandemic. The major reason of loss
in salary and reduction in remittances were change in the employment status (reduced
working hours, job loss, etc.) of the migrants. The perceptions of the migrants towards
COVID management by the Saudi Arabia were found to be more positive than COVID
management by the government of India. Chi-square test result showed there is significant
difference in opinion of the migrant workers towards the COVID-19 management by the
government of Saudi Arabia and India within different professions/occupations. The
majority of respondents reported of feeling nervous, depressed, lonely, hard time sleeping
and difficulties in concentrating, however majority of them also hopeful about the future.
The problem of anxiety and depression were found to be more in the age group of above
40 than the age below 40. It was also been observed that migrants from Bihar were feeling
less nervous, depressed and lonely than the migrants from other states of India. Not
educated migrants were more affected of nervousness, depression and anxiety problem
than the other migrants. The psychological problems are severe in case of the migrants
above the age of 40 and migrants with higher number of family member, because of social
responsibility and low capabilities to face interpersonal challenges.
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Abstract: The COVID-19 pandemic has forced a societal essay, based on thorough measures of
individual and communitarian protection, ranging from compulsory social distancing to quaran-
tine. Following WHO recommendations, more or less strict policies were adopted by governments
worldwide in order to mitigate public health risks. In Portugal, the first state of emergency was
declared on 18 March 2020 and renewed until 2 May 2020. During this time, most citizens stayed in
quarantine with practical implications regarding their work and daily activities. This exploratory
study, conducted within the pandemic crisis context in Portugal, intends to grasp specificities of
the adaptation to the lock down and social isolation/distancing measures, concerning, specifically,
teleworking conditions and physical activity practice. Data was collected from March to May 2020
through an online survey from 1148 participants of different age groups and literacy. Considering that
COVID-19 features a mutual feedback loop of disease and social dynamics—governmental measures,
civic adjustments, and individual coping—to know more about what was featured, the first wave
may provide some cues to ensure a more efficient co-operation among social actors and, ultimately,
tailor better public policies towards teleworking, online distance learning, and the promotion of
healthy behaviours.

Keywords: COVID-19; coronavirus; SARS-Cov-2; teleworking; physical exercise; health policies

1. Introduction

The implementation of measures to contain and delay the spike in infection of COVID-
19 has resulted in major changes in both work and social lives, allowing us to test, in a
natural setting experiment, different societal iterations.

Although symptoms of COVID-19 are similar to those of other strains of coron-
aviruses (e.g., fever, dry cough, fatigue) asymptomatic individuals are able to spread the
virus [1].The global outbreak of COVID-19 has thus prompted most countries to implement
an array of measures to contain or delay the spread of the virus, from self-isolation or
quarantine to public health guidance (e.g., hand washing, respiratory etiquette, social dis-
tancing) [2]. Although most countries have advised their citizens who display symptoms
to self-isolate for 7–14 days, and practice social distancing to those without symptoms, the
implementation of overall top-down governmental measures have differed according to
each country (e.g., [3,4]). In Portugal, the first two confirmed cases of COVID-19 were re-
ported on 2 March 2020 [5]. On the 18 March the President declared the state of emergency
(President Decree no. 14-A/2020), which was consecutively renewed until 30 April with
a positive impact in the number of new cases per day in this first phase, as evidenced in
Figure 1.
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Figure 1. Evolution of new cases per day in Portugal. Source: https://expresso.pt/coronavirus/20-0
-2021-Covid-19, accessed on 16 May 2020.

During this first period, several measures were taken which impacted work, economic,
and social spheres (see [6] for an in-depth description). As the expected number of cases of
an infectious disease such as COVID-19 is directly generated from contact with an infected
person, social distancing is usually used as a measure to curb the spread of the disease [7].
Accordingly, one of the most poignant ideas, with unprecedented worldwide application,
was the sudden adaptation and shift of the workforce into a telework format.

Epidemic models seem to project that telework is indeed critical in buffering the
overall burden of COVID-19 on the population [8], and companies expect it to be an
essential component in the efforts to mitigate the pandemic [9]. With the implementation
of telework, allied to the quarantine measures, expectedly comes an increase in sedentary
life, as well as its widely acknowledged negative health consequences [10,11].

In this article, we argue that the understanding of the ways in which teleworking
will unfold and be adopted at a macro-scale level may benefit from knowledge on how
individuals have adapted to it during current pandemic times with no preparation or
prior training. This study, of an exploratory and descriptive nature, is thus guided by the
following research question: “What featured the adaptation to tele-working and social
isolation in the first lockdown?” More specifically, it sought to characterize some physical,
practical, and emotional adjustments related to this shift and co-presence between home
and work during the first lockdown within the Portuguese context. It also intends to
explore the changes in health-related behaviours, particularly the practice of physical
exercise as a way to mitigate pandemic effects.

2. Teleworking Background

2.1. Pros and Cons of Teleworking

Telework, also called telecommuting and remote working, was first outlined by [12]
as an original response to urban sprawl, traffic, and scarcity of non-renewable resources.
The idea gained particular momentum in the midst of a crisis of a different nature, the
OPEC oil embargo and the subsequent energy scarcity and cost inflation, which added to
the increasing concern over gridlocks in major urban centres. Work settings reorganization
was thus seen as a measure that would promote environment sustainability in the long run.
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Over the years, the appeal concerning the environmental benefits of teleworking remained,
namely reducing transport-related environmental pollution, congested cities, and fostering
rural development, given that people could work for city-based companies [13].

In the 1990s and 2000s, much due to technological breakthroughs that were quickly
widespread, it gauged a lot of attention as a new flexible form of work organization [14] that
would become a major feature of working life in western society. What is more, the claim
expanded from societal and environmental benefits to how individuals and organizations
could gain from this new setting [15].

Despite all, this more flexible form failed to launch at a global scale, much due to
managerial and executive resistance [16]. At this level, albeit recognizing the advantages
of flexible work, occupational and industry constrains, such as the fear of cultural change,
inequitable outcomes and a flunk in workers’ motivation kept the inertia. Accordingly,
no substantial research further explored the topic up until recently within the context of
pandemic compulsory measures. As a case in point, a brief search on 30 June 2021 by
‘telework*’ on SCimago Journal Rank (SCOPUS), the most commonly used scholar citation
database in social sciences, shows a scarce interest until the 90s, a steady focus of 30 and
40 publications per year in this decade, a slight increase in the 2000s to 50 and 70, and a
rise to 200 articles per year in 2020 and 2021.

Currently, teleworking is defined as the provision of service done at a distance, using
online and telecommunication technologies [17], hence allowing workers to fulfil their roles
and functions while keeping the connection with the employer [18]. The locale where the
worker develops his activities and the use of information and communication technologies
(ICT) are thus two nuclear elements of teleworking.

The economic pressure, competition, and unforeseeable changes in society and job
market have challenged the traditional conception of employment, forcing organizations to
adopt, up to a certain extent, flexible work practices [19]. Made possible by the advances in
technology within the last decade, these practices, varying in magnitude and extent of appli-
cation, are overall seen as offering a competitive edge to companies (thus being a common
practice in many high-tech businesses and start-ups particularly concerned in attracting and
retaining talent invested in innovation). Besides the contribution to environment-friendly
and healthier cities, several advantages have been reported associated to teleworking, at
an organizational and individual level [20].

An evident benefit is to reduce the costs and time spent in commuting while spar-
ing workers from the inherent stress and tiredness with negative consequences for their
physical and mental health [21]. These perks, with a clear positive impact on the daily
routine, may contribute to a higher satisfaction and dedication towards work which are
well known predictors of a higher productivity [18]. On the other hand, they reduce the
demands of the dialectic public/private and work/family roles [22], such as schedule
flexibility, reduced costs of overheads, and increase in productivity (e.g., [21,23]). It is also
argued that teleworkers tend to enjoy of more free time for leisure and can easily reconcile
work with family demands, being more available or, at least, more flexible to take care and
give attention to children or elder family members. In addition, the employer can also
be more competitive and reduce some costs, as in electricity and water, as well as those
related to sick leaves and workers absenteeism.

Others have emphasized the considerable disadvantages of teleworking, such as
social isolation [24], presenteeism (e.g., working longer hours, working when sick) [25],
and blurred boundaries between work and home life [26], which can negatively affect
psychological well-being [27] and overall family dynamics [28]. Reduced social interaction
is the main problem given its potential in fostering sadness, solitude, and stress and
subsequently reducing work motivation (especially for those who live alone). Mixing work
and personal life can also cause entanglement and confusion [22], even more when there
is an overlapping of physical spaces. In this regard, it can be substantially harder to deal
with distractions at home than those that occur in a traditional workspace, thus requiring
more self-discipline and time management skills to succeed in teleworking [29]. This is
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true in both ways, for those who get easily distracted or those who may find difficult to
disconnect compromising their health and wellbeing [22].

On a different note, [18] refer that teleworking may also impair career progression
because, when working remotely, workers are less on the radar for possible promotions.
What is more, workers may feel less connected to the organization and miss the social
contact and usual exchange with co-workers that can lead to fruitful collaborations [30]. In
this regard, ref. [31] argues that personal interactions have a superior impact, particularly
due to the enabled visual contact. Video calls and similar interactive devices fail to mimic
this experience; hence, it is arguable that new technologies foster a particular type of
distance among workers.

2.2. Teleworking during the Pandemic

The effective implementation of teleworking as a means to mitigate the seemingly
unavoidable economic impact of the COVID-19 was especially relevant to countries such as
Portugal, in which positive signs of economic growth were appearing prior to the pandemic
outbreak. Through covering at least the functions compatible with working at a distance,
the benefits are evident since it allows workers to keep their jobs and allows firms to
continue developing their activity, reducing the economic burden [31].

However, this measure was implemented without specific regulations, only based on
a general agreement on teleworking of 2002, drawn on a different stage of ICT development
and EU-based policies and directives regulating work, in general, and assuming by default
that the same provisions would apply. Among these, are: EU Directive 2003/88/CE,
about working time schedules; EU Directive 89/391/CEE on work health and hygiene; EU
directive 2019/1158 about dealing with professional and familiar life and; EU Directive
2019/1152 on transparent and predictable work conditions [32]. The highlight goes to
general rights, such as the voluntary nature of the work; respect for privacy; data protection;
health and safety measures.

Only in June 2020, an autonomous framework, aimed at informing a possible European-
based directive on digitalization, was put forth covering four specific areas: digital com-
petence and job security; connection and disconnection modalities; artificial intelligence
and human control; respect for human dignity and vigilance. The emphasis on these areas
provides cues about the main concerns of conducting work activities with such dependence
on ICT. Furthermore, a few recommendations are drawn so as to protect the workers’
rights on these conditions, starting with being informed about all the matters regarding
equipment, working hours (normal and extraordinary), responsibilities, and costs. Other
important provisions regard the costs being completely covered by the employer; the
extraordinary hours reimburse; the right to sick leaves and, very importantly, an efficient
and fair measurement and monitoring of working hours so as to protect workers from the
risk of presenteeism.

Besides not knowing the impacts and effects on a wide array of indicators in the
long-run, either related to productivity and financial aspects, the individual and social
coping to the hypothetical dissemination of teleworking is also uncertain.

The literature puts forth two coping strategies: “integration” and “segmentation”/
“separation” [33]; both are based on how individuals redraw cultural boundaries around
“work” and “home” when these overlap, as occurs in a teleworking format. These coping
strategies, although generalist, provide a conceptual lens to the practicalities of accommo-
dating the co-presence of these two settings with the ethical and values with which they
are imbued [34].

In this regard, a separatist approach features the co-presence of “work” and “home”
by adhering to strict temporal regimes as expressed in fixed office hours and closed-door
spaces. Thus, symbolically as well as practically, “work” and “home” are kept apart. An
integrative approach, on the other hand, tends to be more flexible and is likely to follow a
more laissez-faire temporal regime, integrating domestic, personal activities (as physical
exercise) and professional activities in common spaces [35].
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Underpinning the coping strategies lies a fundamental element regarding the gen-
dered division of household and childcare responsibilities [36]. Domestic inequalities are
still a reality, particularly in countries with lower levels of gender equality and female
empowerment [37,38] and, during the pandemic, they appear to have increased, especially
amongst people with children [39]. More specifically, mothers reported a decrease in
working hours and an increase in domestic and house care activities, as well as supervis-
ing children’s homework and didactic activities [39,40], with a negative impact on their
wellbeing [36]. This is in line with the gendered expectations that remained the same and,
despite the expansion of women’s roles in the last decade working outside the home, they
are still expected to perform most of the domestic and care work [41].

What is more, gendered roles are prescriptive and proscriptive of attitudes and be-
haviour, and both have been evidenced, especially in the beginning of the pandemic, with
women reporting more psychological distress and anxiety, and men reporting strength,
more calm, and determination [42].

This forced experience on teleworking is perceived as an opportunity to catalyse
“a wider adoption of teleworking practices also after the crisis” [42]. According to the
European Foundation for the Improvement of Living and Working Conditions [43], more
than three quarters of EU workers prefer to work from home, at least occasionally, even
without COVID restrictions. Specifically, most EU workers indicate that they had a positive
experience of teleworking and, albeit not exclusively, the most favoured option is to
combine teleworking and on-site work.

However, the overlapping of leisure and working time, domestic and labour routines,
as well as the ICT intensive use are known to impact health and wellbeing. The negative
effects are mostly psychological pressure, stress, vision problems, anxiety, headaches,
fatigue, sleep disorders, and skeletal muscle functions [43].

In order to counteract the physical and mental health impact of telework, and to
promote overall healthy behaviours during the pandemic, public health communication
should not only focus on messaging information strictly regarding COVID-19 infection and
its mitigation (e.g., prevalence, progression, death rate, mitigation measures) but also health
promoting behaviours related to the management of in-door time and physical exercise.
Indeed, some have advised for the maintenance of physical exercise during lockdown
(e.g., [44]), and it has been argued to help reducing the negative health consequences of
COVID-19 quarantine [45].

2.3. Occupational Health in Telework: The Importance of Physical Activity

According to the World Health Organisation [46], a healthy workforce is crucial
for social and economic development. The WHO’s report on occupational health states
that there is a continuous two-way interaction between individuals and the physical and
psychological working environment, as the latter may affect, positively or negatively, the
worker’s health, and productivity is, in turn, disturbed by the person’s well-being. In view
of this, in order to ensure occupational health in telework in the context of COVID-19, it is
important to underline the health risks and benefits associated with the sudden and large-
scale shift to telework, as well as the specific conditions that lead to better psychological
and work outcomes [47].

Within the Portuguese context, a qualitative shift occurred in Health promotion
initiatives, as evidenced in the official communication issued by The National Program for
Physical Activity of the General Health Department (2020a) [42]. Aimed at counteracting
the demanding restrictions, both resulting from spending more time at home collapsing
routines and spaces as from being limited to enjoy public spaces, health authorities have
been forceful in ensuing specific recommendations adapted to the circumstances. Very
directive suggestions included: avoiding to seat or lie down for more than 30 min; reduce
the time spent using technological devices; walk inside the house and conduct other
physical activities; ‘invest in activities of cognitive stimulation (reading, puzzles); stretch
and meditate as well as play with children [48,49].
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This is backed up by WHO, suggesting 30 min of intense or moderated physical
activity ([49]), particularly regarding older citizens [50,51], given their higher vulnerability
to health problems and COVID-19. In this regard, aerobic home exercise has been advised,
due to its fairly low complexity, low risk of injury, and high popularity [52].

Also, physical activity seems to be negatively correlated to cardiovascular disease
and diabetes (e.g., [53]), which is especially noteworthy in the context of COVID-19, given
that these constitute risk factors associated to respective severity and mortality (e.g., [53]).
Additionally, exercise has been reported to positively impact anti-inflammatory response
and reduce immunologic abnormality [54,55].

It is self-evident that physical activity has been impacted by the global efforts to
mitigate the progression of COVID-19 infections [56]. In this social distancing phase,
the type of physical activity should prioritize interiors or secure empty public spaces.
Additionally, ref. [45] puts forth that people should practice physical exercise five to seven
times a week, depending on the training intensity and modality (for example, if is resistance
training it should be done two to three times a week, according to [57].

However, several obstacles may hinder the engagement of at-home physical exercise,
namely the unavailability of training materials and equipment for moderate to intensive
physical activity (particularly from those with a lower socio-economic level with less
margin to acquire them), as well as difficulties in controlling training variables, such as
adequacy of training exercises.

Notwithstanding the obstacles, one may argue that the disruption of normal life
and routines, allied to the sudden official Public Health communication issued by gov-
ernments and reinforced by all media, led to a salience of physical activity in peoples’
minds. Even though physical activity promotion and healthier lives are two common
claims in western societies, the pandemic added a tone of threat and urgency to it, either as
a way to reinforce the overall physical health or to mitigate the psychological impact of the
quarantine measures.

In this regard, more fine-tuned research is needed to conclude the impact of the
perception of public health messaging on the population´s adherence to governmental
guidelines, including the appeal to physical exercise, as people tend to comply with
governmental suggestions/orientations even when distrusting the government. This is
particularly true in a time where information is not exclusively delivered directly by the
institutions but rather mediated by both traditional and social media [58] with potential
impact not only on compliance but also on mental health (e.g., [59,60]). In the context of
COVID-19, studies suggest that using deontological moral advice when communicating
public health advice (e.g., eliciting a sense of civic duty, ethical self-care) contributes to the
engagement of behaviours that are helpful for health and wellbeing [61].

The ingrained notion of how important physical exercise is to physical and mental
health found a more fertile ground because of the lack of parallel distractions.

Digital landscapes (with emphasis of YouTube and social media) played a quintessen-
tial role in this dissemination, fuelling a wide variety of online training offers, thus, ex-
panding the outreach of gymnasium, sport clubs, and personal trainers. Recorded and
live sessions, mimicking physical training, push good practices and physical activity sup-
port further, often on a daily basis [62], with the common denominator of being mainly
home-based.

One may further argue that physical activity also contributes to mitigate the presen-
teeism and cognitive overload of connection, known to underpin physical and emotional
exhaustion. In this regard, it is another aspect to take into account when drafting guidelines
at EU level.

Drawing on data collected during the first locked down, the present work contributes
to unveil key elements that may be considered in communication and public policies
regarding teleworking and physical activity tailored to reach different segmented groups
of the populations.
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3. Materials and Methods

3.1. Participants and Procedure

Data was collected from 14 March 2020 to 2 of May through an online survey in google
forms which was shared via institutional and personal contacts. There were 1148 partici-
pants who replied, 69.9% women (n = 802) and 30.1% men (n= 346). The sample includes
five different age groups: until 18 years old (n = 8; 0.7%); 18–24 years old (n = 277; 24.1%);
25–39 years old (n = 261; 22.7%); 40–59 years old (n = 466; 40.6%); above 60 years old
(n = 136; 11.2%). A substantial percentage of our sample has high education studies: nearly
half is graduated at BSc level (n = 563; 49%), 19.8% at Master level (n = 227), and 7.1% has
a PhD (n = 81). 15.9% (n = 182) has finished middle school and 8.3% (n = 95) completed
11◦ grade. More than half of the participants (n= 722, 62.9%) has a full-time job (40 h
or more per week); 18.8% (n = 216) are students; 8.1% (n = 93) are retired; 4.4% (n = 51)
work part-time jobs (16 to 30 h a week) and 44 (3.8%) are unemployed. Nearly half of the
participants (n= 541; 47.2%) are married or living with a companion; 42.7% are single; 8.7%
(n = 100) are divorced, and 16 (1.4%) are widowed. More than half (n = 589; 51.3%) have
children. Approximately 60% of the participants indicate that their youngest child is still
under age.

3.2. Questionnaire

The questionnaire applied was made available online and included an informed con-
sent describing the study, the aim and topics included and informing participants about
the confidentiality of their answers. Only a positive reply would allow to proceed to other
items related to topics out of the scope of the present article (factual knowledge, percep-
tions, attitudes, and behaviours towards the virus, its transmission, and consequences),
socio-demographic information, and the following sections used in the present study
(Supplementary Materials):

Emotions: 5-point Likert scale items related to the emotional response felt in the last
week (calm, nervous, sad, relaxed, and preoccupied).

Teleworking and physical activity: 20 items related to teleworking (physical condi-
tions, technological dimensions, and communication) and 17 items concerning online and
physical activities.

4. Results

4.1. Adaptation to Teleworking

The professional activities of most of the participants, 81.1% (n = 828), are compatible
with teleworking, which is exclusively conducted from home. Interestingly, 34.2% consider
that their professional routine has not changed, suggesting that there were sufficient
elements in this period to maintain a perception of constancy. This may result from the
fact that professional activities, nowadays, rely much more on online communication
and technological media than on physically grounded activities. Hence, even though the
context of work differed, the work process itself, at large, did not suffer significant changes.

An aspect reported as being different was the time spent in work-related activities
mediated by ICT. In this regard, 37.3% of the participants indicate spending more time
online or using some ICT (e.g., computer; telephone); 26.4% indicate attending to more
meetings and 34.6% to work for longer hours.

Concerning the financial practicalities of this shift, 79.4% of the participants did not
receive any reimbursement for extra expenses and 74.5% were not payed for extra hours.
What is more, at the time, 18.8% did not even know if they would be reimbursed.

The working hours and financial provisions appear to be at odds with the applicable
European directives on this issue, regarding, in particular, the reimbursement for any
extra costs related to teleworking and communications and the appropriate compensation
for extraordinary working hours, particularly onerous for those participants who report
working longer hours. Although these shortcomings may be understood in the light of
the lack of national-based regulation on teleworking, they strengthen the need to reinforce
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public policy on this matter, at EU and national levels, as is currently ongoing based on the
independent framework of digitalization rights (see SOC/660–EESC-2020-05278-00-00-AC-
TRA (EN) 2/18).

As concerns, one of the key factors of teleworking—its physical space—among the
surveyed, 72.2% (n = 594) were developing their activities in common and shared spaces,
such as the living room (44.6%); the bedroom (19.6%) and the kitchen (4.5%). Only 27.8%
had a specific room in the house dedicated solely to work without overlapping with other
family dynamics, which is suggestive that the majority of our participants faced one of the
most problematic issues in teleworking that is the physical blurred boundaries between
work and home life [26]. This is even more impactful considering that 47.2% were in a
relationship, 51.3% had children, of who 61% were under 18 and living at the house.

Perceived as one potential disadvantage of teleworking [22] the shortcomings of
the co-presence between work and home were particularly noteworthy in the context of
COVID-19, given that, due to large-scale schools closing, parents not only have to juggle
work and family life, but also manage children’s home schooling.

Interestingly, in line with what was found in [36], the toll was felt heavier by the
women. As shown in Table 1 below, when asked about the emotions felt in the past
week, men clearly reported more positive emotions than women, including feelings of
calm and relaxation, and, in contrast, women differed significantly from men in showing
more negative emotions, including nervousness, sadness, and preoccupation. A one-way
ANOVA (data not shown) shows that there are significant differences between the groups
in all the emotions assessed.

Table 1. Means and Standard deviation of emotions by gender.

N M SD

Calm
Male 346 3.82 1.01

Female 802 3.25 1.04

Nervousness
Male 346 2.25 1.10

Female 802 2.89 1.15

Sadness
Male 346 2.60 1.16

Female 802 3.12 1.19

Relaxation
Male 346 3.06 1.08

Female 802 2.53 1.04

Preocupation Male 346 3.28 1.11
Female 802 3.74 0.99

This strengthens the findings of [41] where women reported higher psychological
distress whereas men were apparently calmer and stronger. These results may be influenced
by the expected gendered display of emotions but also due to extrinsic pressures, since, in
general, women were overall more burdened with more domestic and house care activities,
as well as supervising children homework and didactic activities ([39,40]), with an expected
negative impact on their wellbeing [36].

The analysis of the emotional reactions during this period also showed that, comparing
all ages, participants above 60 years old are those that, albeit at a higher risk of pandemic-
related complications and more targeted by official communication, were feeling calmer
(M = 3.54; DP = 1.06), more relaxed (M = 2.77; DP = 1.12), less preoccupied (M = 3.46;
DP = 1.11) and less nervous (M = 2.40; DP = 1.12) than younger individuals. Sadness was
the only emotion equally felt by all groups, appropriate to the loss and disruption felt at
those times.

The overall concern about older individuals’ health vulnerabilities and risk of social
isolation and higher emotional impact [48] is not corroborated in our sample, with younger
individuals feeling more negative emotions during these times. This may be related to
the work-related uncertain processes and outcomes of the pandemic impact. Interestingly,
students are the ones reporting higher levels of sadness (M = 3.12; DP = 1.13) whereas
workers (62.9% of our participants have a full-time job and 4.4% a part time) report more
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nervousness and preoccupation, particularly part-time workers, the most psychologically
distressed segment. Negative emotions in workers may also be aggravated by the fact
that 40% of the participants work more hours than before at their work places. This result,
besides not abiding by general regulations, is at odds with the more optimist view of
teleworking as allowing workers to enjoy more free time for leisure [21] and is, in turn, in
line with the risk of presenteeism [25] and overall negative impacts for the psychological
well-being [27].

The work spillover during leisure hours is not, however, the only problematic issue.
The non-verbal overload of digital interaction is known to not only fail at mimicking a
healthier personal experience as to foster tiredness and irritability [31]. This is particularly
evidenced in meeting platforms, such as Zoom or Microsoft Teams, in which increasing
use is also corroborated in the present study. As shown in Figure 2 below, Zoom was
the more frequent new ICT platform followed by Microsoft Teams. The remaining were
already commonly used for communicating with teams and co-workers, especially e-mail
(99.9% of the participants), followed by WhatsApp (56.4%) and Messenger (40.8%). Other
studies have reported similar results, in which the use of and dependence upon social
media platforms, such as Zoom, Microsoft Teams, and WhatsApp, to stay connected for
work, education, and social purposes, have seen an exponential growth in users during
that time (e.g., [63,64])

 
Figure 2. New ICT tools.

In this regard, 64.6% of our participants report not using ICT for leisure, suggesting
their use as working or utilitarian tools. One of these utilitarian aims, besides work, is
online shopping, with 45.8% of the participants reporting it as a common practice. For
23.1%, the frequency of on-line purchasing has increased during the pandemic that also
brought a different choice of products (depicted in Table 2). Expectedly, considering the
measures of social isolation and quarantine at place, there was a substantial increase in the
acquisition of essential goods and foodstuffs. Gadgets and technology purchase also in-
creased, probably due to the higher ICT use during these times for work and entertainment
purposes. Interestingly, there was a fall in all of the other products, particularly clothes.

Table 2. Online purchases before and during the pandemic.

Before During Pandemic

Essential goods and foodstuffs 26.9% 46.8%
Clothes 46.5% 9.4%

Cosmetics 5.4% 4.7%
Books 15.8% 7.4%

Gadgets/Technology 5.4% 31.7%

Among the 35.3% who actually use ICT for leisure, the interests and focuses are
varied (see Table 3). Physical exercise classes and apps are the more frequent on-line based
activities, and this interest and actual investment speaks favourably about the widespread
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dissemination of the importance of physical exercise. This in-home practice even surpassed
the search for entertainment-based activities, as internet searches, movies and TV shows,
and games.

Table 3. Categories of on-line activities for leisure.

N %

Physical exercise classes and apps 107 27.30%
Internet searches (sites, YouTube) 103 26.40%

Movies and tv shows (Netflix, HBO) 98 25.10%
Games 71 18.20%

Cultural activities (cinema, theater, concerts) 50 12.80%
Social Media 35 8.90%

4.2. Physical Activity

The interest in being physically active is not only evidenced by searching and purchas-
ing related physical activity apps and classes online, but also by the fact that 70.1% of the
participants were already active before the pandemics, 53.1% practicing a specific sport
and 46.9% recreative and leisure physical activities.

Even though 54.1% report that the physical activity decreased with the pandemic,
27.7% were still practicing up to 3 times, 19.9% once a week, and 17.3% up to seven days
a week, which is not so far from the optimal practice suggested in [45,57]. These regular
habits are even more important considering that 54.2% of our participants work seated
at the computer with the potential sedentarism and collateral psychological pressure,
stress, vision problems, anxiety, headaches, fatigue, sleep disorders, and skeletal muscle
functions [57]. Furthermore, there was a substantial decrease for younger participants
(52%) and for participants above 60 years old (66%), which strengthens, even more, the
governmental concerns in targeting this age in particular [50].

As expected, there was a shift in the place of physical practice and whereas 91.7% of
these activities were practiced outside the house with the pandemics, only 20.2% of the
participants were able to keep that routine. Moreover, 79.8% of the participants report to
conduct their physical activities inside the house, suggesting an adherence to the message
issued by governments and reinforced by all media concerning the practice of physical
activity [56]; ICTs, in particular, digital landscapes such as YouTube, social media, and
sites, appear to be of nuclear importance in the adoption of this practice mimicking a real
life context of physical practice and connection [62] while 39.3% of the participants report
following a regular routine nowadays.

Another evidence of the compliance of governmental indications is the difference
between the role of group-based activities of physical exercise before (41.6%) and during
the pandemic (3.9%). There was no change, however, in the percentage of participants
exercising in the company of one more person. Despite the overall frequency decrease, one
may argue that what changed for most of them was the adjustment to different routines
since—up to a higher or lesser degree—they have started to practice inside the house and,
more often, alone (73.1% of the participants in contrast with 33.8% prior to the pandemic).

The practice of physical exercise appears to be more frequent in participants with a
master degree (81%) and a PhD (79%) and the least adopted by those with a compulsory
education (55.8%). These results follow the widely acknowledged association of physical
exercise with health behaviour and better health in general [65] being perceived by some
authors as the single most important and constant influence in health preservation [66].

On one hand, it is argued that formal education fosters knowledge and values related
with seeking and comprehending health-related information as well as acting upon it. By
contrast, lower educated people are at higher risk of not engaging in the desirable levels
of physical activity [67], which can also be linked to more material problems (such as
housing general conditions and available space) or poor health experienced by older lower
educated people.
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Accordingly, public health communication should emphasize beneficial and low
complexity exercises (as aerobic home) assessable to all segments of the population.

5. Conclusions

5.1. Implications

The COVID-19 pandemic has embodied a major challenge, not only for the health
system, but also for services, firms, workers, and employers, due to the upswing suddenly
experienced by remote working technologies. The spread of teleworking and the use
of technological platforms, in this context, has been considered essential to keep social
distancing in workplaces and between employees and users/clients. Given the speed of
change in result of political measures, services, and companies had very little time to put
together a work at distance plan. Even though the COVID-19 pandemic and its mitigation
methods have noticed, these past months, a gradual decrease in a number of countries
concerning social distance, the extensive use of teleworking is expected to continue. As
recently stated by the European Parliament Committee on Employment and Social Affairs,
“the extensive use of telework poses a number of challenges and requires a re-think of
the way work is performed, coordinated, and regulated” ([68], p. 14), bearing in mind its
positive and negative impacts. On this, several hazards to the health of teleworkers have
been highlighted in literature (see inter alia [69]), namely physical (e.g., awkward postures,
repetitive movements, and long periods of continuous work, increased rate of physical
inactivity, and sedentarism) and psychosocial (e.g., sleeping disorders, work-related stress,
and social isolation) ones.

If COVID-19 events have transformed the working conditions and modified the
employer-worker-user/client relationships, making telework unlikely to return to pre-
pandemic levels, it is essential that policymakers, services, and firms realize the challenges
associated with this phenomenon, building knowledge to provide the basis for change,
improvement, and, accordingly, promote generative learning from research. This study,
conducted within the COVID-19 crisis context in Portugal, intended to grasp specificities
of the adaptation to the lock down and social distancing measures, in what concerns
specifically teleworking conditions and physical activity practice.

From this study, it is possible to derive some findings with potential implications
for the immediate and post-pandemic settings. First, the workload and time spent in
teleworking were higher than in the physical format, i.e., before the pandemic. Besides
confirming the risk of presenteeism (foreseen as disadvantage of this format) it reinforces
the need to draft clear and encompassing regulations and policies protecting the workers
from this probable spill over.

Our results also unveiled a problem related to the workers’ personal sphere, that is, the
lack of a specific space at home exclusively for work. The overlapping of spaces and blurred
boundaries between work and home life is known to cause entanglement and confusion as
well as be much more demanding in self-discipline and time management. Even though
it is harder to tackle this issue from a public policy viewpoint, it may be mitigated at an
organizational level: team-leaders and employees need to be briefed and prepared in the
most co-constructive ways to conduct work in these different and heterogeneous conditions.
Under a common teleworking policy, trainings, specific performance criteria and weekly
check-ins to gauge their experience and address any concerns should be adopted. A people-
oriented mind set would be beneficial, acknowledging and managing, as much as possible,
the pressing anxiety and stress that may result from these conditions.

On the other hand, this research also suggests that women were subjected to more
emotional stress and impact on psychological wellbeing. This requires a tailored approach
to raise awareness about expected gendered biases while empowering women to assert
and define a more balanced distribution. Given that this is a structural societal issue, it
may be more effective if put forth and advocated by public or organizational policies.

The same concerns apply to the wide use of ICT, also corroborated here, known to
induce a cognitive overload with a negative impact on wellbeing and physical health.
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Efforts in tailoring occupational health programs and training should be put in motion and
enforced by public policies. This may also include the emphasis, already noticeable, of the
perks and necessity of physical activity, no longer seen as a hobby but as a complementary
part of a work routine. This study indicates that, despite the difficult conditions and
adverse times, there was an effort to continue to practice physical activities (also evidenced
in the search for related online classes and apps), which speaks favourably of the receptivity
to Health communication and individual predispositions.

In addition, the lack of reimbursement for extra work time or equipment, at par with
the workers’ unawareness of their rights and what they are entitled to, is indicative of the
urgency in drafting regulations and legislations at the European and national level specif-
ically covering telework. Considering the gradual shift towards flexible work practices,
these regulations should be well-known by the workers.

5.2. Limitations of the Study and Future Research Lines

The present study has two main limitations to be taken into account and frame the
results interpretation. The first concerns its exploratory and descriptive nature, reflected
both in the questionnaire design and in the analyses conducted which targeted only a
description of general conditions and particular behaviours and practices of the participants.
The second regards the non-probabilistic sampling method through institutional and
personal contacts, which resulted in an over-sampling of highly educated individuals. In
this regard, the results must be considered in the light of this particular WEIRD sample
and national context.

Notwithstanding, considering the increasing role teleworking is playing in society,
this study highlights some patterns that may inform further research and policy design
particularly in the analysed context, worth to emphasize that public policies and co-
operation among social partners are crucial to ensure that new, efficient, and welfare-
improving working methods emerging during the crisis are maintained and developed
once physical distancing is over. To maximize productivity and welfare gains inherent in the
use of more widespread telework, governments should promote investments in the physical
and managerial capacity of firms and workers to telework and address potential concerns
for the workers’ health, well-being, and longer-term innovation related, in particular, to
the excessive downscaling of workspaces.
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Abstract: As an important part of human resources, college graduates are the most vigorous, en-
ergetic, and creative group in society. The employment of college graduates is not only related to
the vital interests of graduates themselves and the general public, but also related to the sustainable
and healthy development of higher education and the country’s prosperity through science and
education. However, the outbreak of COVID-19 at the end of 2019 has left China’s domestic labor
and employment market in severe condition, which has a significant impact on the employment
of college graduates. Based on the situation, the Chinese government has formulated a series of
employment promotion policies for college graduates in accordance with local conditions to solve
the current difficulties in employment of college graduates during the COVID-19Pandemic. Do these
policies meet the expectations of the people? Is the policy implementation process reasonable? All
these issues need to be tested and clarified urgently. This paper takes the employment promotion
policy of college graduates under the COVID-19 as the research object, uses the PMC index model to
screen the policy texts, obtains two perfect policy texts, and uses the Weibo comments to construct
the evaluation model of policy measures support degree to analyze the social effects of employment
promotion policies for college graduates. The results show that the public’s support degree with
the employment promotion policies for college graduates under COVID-19 needs to be improved.
Among them, the public has a neutral attitude towards position measures and transference measures
but is obviously dissatisfied with subsidy measures and channel measures. Finally, suggestions for
improving policy are given to make the employment policy in line with public opinion and effectively
relieve the job hunting pressure of college graduates.

Keywords: COVID-19; data mining; college graduates; employment policy; policy evaluation

1. Introduction

The COVID-19 pandemic has plunged the global economy into panic and trouble [1,2].
It has caused a large-scale shutdown of work and production in the whole society, which
has impacted social and economic development and the overall employment environment,
and has seriously affected the employment of college graduates. As employment is the
foundation of people’s livelihood, steadying employment stabilizes the economy and
people’s expectations, livelihood, and confidence. College graduates are the main force
in the job market, so promoting their stable and smooth employment is an important
part of the harmonious development of the current society and the stable operation of
the economy. In response to the impact of COVID-19 on the employment of college
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graduates, the Chinese government has launched a series of employment stabilization
measures: the Ministry of Education launched a 24.365 full-day online campus employment
service platform, extended the time limit for college graduates to register and settle down,
expanded the enrollment scale of students in Master programs andthe students upgraded
from associate degree to baccalaureate, etc. In addition, if the unemployment of college
graduates is not properly resolved, a waste of talents and social instability will take place.
Social stability is a prerequisite for economic development, and social turbulence will
inevitably affect the orderly development of the economy. For the above reasons, scientific
evaluation of employment promotion policies for college graduates under the COVID-19
and corresponding suggestions are of important theoretical and practical significance.

At present, the research on the employment promotion policy of college graduates
mostly focuses on the analysis of employment problems and employment-related pro-
motion policies from a macro perspective. In particular, it mainly focuses on theoret-
ical research and the evaluation for the effect of policy implementation. For example,
Zhu and Chen [3] made comments on the development and reform of the employment-
related promotion policy for college students after the reform of China’s economic system
and put forward suggestions for improving the employment promotion policy. Ercument
and Emine [4] conducted the employment evaluation experiment of the students majoring
in architecture in Hong Kong and Shanghai, and found that improving students’ ability,
strengthening specialization, and guiding practical ability can effectively promote the
comprehensive ability of graduates in group work. However, there are few literatures
from the perspective of policy-making to comprehensively evaluate different policy texts,
summarize key policy content from them, and use relevant comments to analyze the social
effects of the policy. In view of the inadequacy of existing research, this paper uses the
Policy Modeling Consistency (PMC) index model to rate the employment promotion policy
for college graduates, screens important policy content, collects Weibo comments on related
topics, and constructs a support evaluation model for policy measures to respond to college
graduates under the COVID-19. Further, thepaper analyzes the social implementation
effects of the employment promotion policy, and finally makes recommendations based on
the results of the analysis.

The structure of the paper is as follows. Section 2 is a literature review. Section 3
uses the PMC index model to extract key content in the employment promotion policy for
college graduates under the COVID-19. Section 4 uses the policy support degree evaluation
model to analyze the impact of policy support degree evaluation model on employment
promotion policy. Section 5 is the conclusions and the future work prospects.

2. Literature Review

The current research on employment policy mainly focuses on the following two
aspects: one is the analysis of the factors affecting employment policy. The other is
evaluating the effect of employment policy implementation.

Regarding the research on the factors affecting employment policies, some scholars
have carried out research on individual employability, and believed that internal motiva-
tion [5], superior expectations [6] and organizational environment [7] are the main factors
affecting individual employment innovation ability. The typical literature is as follows:
A study conducted by Genco et al. [8] at the University of Massachusetts showed that
freshmen with working experience performed better when given incentives and technical
flexibility than general graduates, who have obvious differences in incentives and flexibility.
Xu et al. [9] proposed that alumni feedback information systems, social evaluation systems,
etc. are important resources for improving the quality of talent training in colleges and
universities and for guiding and adjusting employment policies. Zhang et al. [10] and
Yu [11] used questionnaire survey methods to analyze the employment area selection and
graduate employment rate of college graduates in different regions. Yang and Yang [12]
used regression analysis in mathematical statistics based on a large-scale sample survey of
employment status of college graduates across the country, and studied the factors that
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affect the employment competitiveness of college graduates, including school reputation
and status, employment service information, academic qualifications, academic work,
and work ability, employment expectations, etc. Li and Lin [13] analyzed the factors that
promoted graduates’ employment and discussed their relations between each other using
general system structure theory, and they constructed an employment promotion system
model and its structure. Zhang [14] used a Bayesian data mining classification algorithm
to explore the employment option of college graduates. Through training the existing data
of the employment option of college graduates, he analyzed the feedback of graduates that
were satisfied with their jobs. Furthermore, he gained the classification feature set rules and
established a classification model about the employment option of college graduates. It was
proved by the experiments that this model was selected user groups with high accuracy.
Based on the survey data of the graduates of Jiangsu university for five consecutive years,
Jie [15] adopted the method of gray relational analysis to conduct an empirical study on
factors affecting the employment of college students. The results showed that there were
15 main factors affecting the employment prospects of college students. Among them,
the importance of the ability of active learning was the most important one, followed by
working ability. From the government, universities, enterprises, society, graduates, and
other subjects, Xi and He [16] analyzed the role of a series of employment promotion and
entrepreneurship guidance policies put forward by a provincial government. The results
showed that the policy had not achieved the expected effect in promoting college students’
independent entrepreneurship. Furthermore, the propaganda strength of the policy, the
pertinence of the support object, the effectiveness of the policy, and the effectiveness of the
policy supporting services for entrepreneurship need to be further improved. According to
the above literature analysis, most of the research on employment policies for college grad-
uates uses qualitative methods to explore the influencing factors of employment policies,
and few policies start from the policy formulation itself to make a scientific evaluation of
the social effects after the policy is implemented.

The research on the evaluation of the implementation effect of employment poli-
cies began with Edward A. Suchman’s five-category evaluation, followed by Oville F.
Poland’s “Three E” evaluation classification framework and Wollmann’s classic policy
evaluation [17]. Yet most of the literature is based on empirical research, using case analysis,
field questionnaire surveys, and other methods. Some examples of typical documents
are as follows: Song [18] takes Guangdong Province and puts forward suggestions for
optimizing policies. Hu and Chen [19] first took 1500 college students in Henan Province as
the survey object and conducted a data survey on all the employment promotion policies of
college students in China. If the employment policy is very practical and highly recognized
by college students, it is followed by satisfaction with the employment services provided
by the government. Zhao and Yao [20] jointly established the CR2 model and the corre-
sponding projection model and constructed an evaluation index system. Using the data
envelopment analysis method, they empirically analyzed the effectiveness of the public
employment service policies for college students in China from 1999 to 2006. Zhang [21]
believes that the historical evolution of the employment policy for college graduates has
experienced three stages: the planned economic system period, the educational system
reform and development period, and the social entity market economy establishment and
development period. Each stage has its own different characteristics. Its characteristics
are used to solve the employment problem of college graduates. The literature shows that
most of the research is conducted on specific objects to test the effect of the policy after the
release, and the research objects of this method are relatively one-sided and have certain
timeliness. In turn, such research can neither dynamically grasp the audience’s views on
the policy in real time, nor make optimization suggestions for policy formulation based on
the public opinion response of the people.

To sum up, the current academic circles have carried out research on employment
policies that rarely combine public opinion with the evaluation and analysis of employment
policies. Therefore, this paper starts from the policy text itself, ranks policy documents,
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digs out important policy content, trawls Weibo comments on this basis, and uses the
comments to construct the employment promotion policy for college graduates under the
COVID-19 to analyze the social effects of policy implementation.

3. Research Framework

First, this paper collected employment promotion policy documents for college gradu-
ates released by the Chinese government during the COVID-19, conducted word frequency
analysis, and rated the collected policy by PMC index model to select and summarize im-
portant policy measures. Then, related topics of 4 kinds of policy measures were searched,
Weibo comments were trawled, and an evaluation model of support degree of policy
measures was constructed to evaluate and analyze the public support degree of policy
measures, so as to study the social implementation effect of employment promotion policy
for college graduates. The framework of the paper is shown in Figure 1.

 

Figure 1. Research framework.

4. Extracting Key Contents of Employment Promotion Policy for College Graduates

4.1. Selecting and Analyzing Employment Promotion Policy

In order to extract the key contents of employment promotion policy for college grad-
uates, this paper selects the related policy issued by the Chinese government from January
2020 to July 2020 during COVID-19, with reference to the graduation time of undergrad-
uate and graduate students in previous years. In the acquisition process, following the
principles of authority, rigor, completeness, and accuracy, the authors collected 16 typical
policy documents that have important effects on the employment of college graduates from
the websites of the Ministry of Human Resources and Social Security, People’s Republic
of China (PRC), the Ministry of Education, the Central People’s Government, and other
authority websites, as shown in Table 1.
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Table 1. Documents of employment promotion policy for college graduates.

No. Policy Document Issuing No. Issuing Department
Issuing
Date

P1

Notice on Implementing Employment
Work during the Period of Epidemic
Prevention and Control

Tianjin People’s Office
issued (2020) No. 29

Ministry of Human Resources and
Social Security of China/Ministry of
Education of China/Ministry of
Finance of China/Ministry of
Transportation of China/National
Health Commission

2020.2.5

P2

Notice on Carrying out the National
Online Joint Recruitment of 2020 College
Graduates-24365 Campus Recruitment
Service Activities

Ministry of Education
of China (2020) No. 2

Office of the Ministry of Education
of China 2020.2.28

P3

Notice on Carrying out Employment and
Entrepreneurship of the 2020 National
College Graduates during COVID-19

Ministry of Education
of China (2020) No. 2 Ministry of Education of China 2020.3.4

P4

Notice on Carrying out Public
Recruitment of College Graduates by
Public Institutions during COVID-19

Human Resources and
Social Security of China
(2020) No. 27

General Office of the Organization
Department of the CPC Central
Committee of China/General Office of
the Ministry of Human Resources and
Social Security of China

2020.3.11

P5

Suggestions on Strengthening and
Stabilizing Employment during
COVID-19

Office of the State
Council of China (2020)
No. 6

Office of the State Council of China 2020.3.18

P6

Notice on Implementing Some Vocational
Qualifications “First Employed then
Passed the Exam”

Human Resources and
Social Security of China
(2020) No. 24

Ministry of Human Resources and
Social Security of China/Ministry of
Education of China/Ministry of
Justice of China/Ministry of
Agriculture and Rural Affairs of
China/Ministry of Culture and
Tourism of China/National Health
Commission of China/National
Intellectual Property Office of China

2020.4.21

P7

Notice on Holding the 2020 National
College Graduate Employment Network
Alliance Recruitment Week

Ministry of Education
of China (2020) No. 7

Ministry of Education of the People’s
Republic of China 2020.4.23

P8
Notice on Carrying out the Pioneer base
for Entrepreneurship and Employment

National Development
and Reform
Commission of China
(2020) No. 310

General Office of the National
Development and Reform
Commission of China/General Office
of the State-owned Assets Supervision
and Administration Commission of
the Ministry of Education of
China/General Office of the Ministry
of Human Resources and Social
Security of China

2020.4.24

P9

Notice on National SME Online
Recruitment of College Graduates in
100 Days

Ministry of Industry
and Information
Technology of China
(2020) No. 179

Provincial Department of Industry
and Information Technology of
China/Provincial Department of
Education of China/Provincial
Department of Human Resources and
Social Security of China

2020.4.27

P10

“Notice on Public Recruitment of
Kindergarten Teachers in Primary and
Secondary Schools in 2020

Human Resources and
Social Security of China
(2020) No. 28

Ministry of Human Resources and
Social Security of China/Ministry of
Education of China/Central Planning
Office of China/Ministry of Finance
of China

2020.5.9
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Table 1. Cont.

No. Policy Document Issuing No. Issuing Department
Issuing
Date

P11

Notice on Implementation of the “Three
Supports and One Support” Plan for
College Graduates in 2020

Human Resources and
Social Security of China
(2020) No. 57

General Office of the Ministry of
Human Resources and Social Security
of China/General Office of the
Ministry of Finance of China

2020.5.19

P12
Notice on Encouraging Scientific Research
Projects to Absorb College Graduates

Ministry of Science and
Technology of China
(2020) No. 132

Ministry of Science and Technology of
China/Ministry of Education of
China/Ministry of Human Resources
and Social Security of China/Ministry
of Finance of China/Chinese
Academy of Sciences/Natural Science
Foundation of China

2020.5.27

P13

Notice on Further Development of
Research Assistant Positions in Colleges
and Universities to Absorb Graduate
Employment

Ministry of Education
of China (2020) No. 23

Office of the Ministry of Education
of China 2020.6.4

P14

Notice on Guiding and Encouraging
College Graduates to Work and Start
Business in Urban and Rural
Communities

Human Resources and
Social Security of China
(2020) No. 53

Organization Department of the Party
Committee of each city
(prefecture)/Civilization Office of
China/Civil Affairs Bureau of
China/Education Administrative
Department of China/Finance Bureau
of China/Human Resources and
Social Security Bureau of
China/Health and Health Committee
of China

2020.6.22

P15

Notice on Precise Assistance for
Employment of College Graduates from
Poor Families in 52 Poverty Counties”

Ministry of Education
of China (2020) No. 21

General Office of the Ministry of
Education of China/General Office of
the Ministry of Human Resources and
Social Security of China/General
Department of the Poverty Alleviation
Office of the State Council of China

2020.7.2

P16

Suggestions on Allowing Medical College
Graduates to Exempt from Examination
to Apply for Practicing Registration of
Rural Doctors

National Health
Commission of China
(2020) No. 11

National Health Commission of China 2020.7.6

Based on policy text, this paper uses ROST CM [22,23] software to preprocess the
policy text, such as word segmentation and keyword frequency statistics, in order to
extract the key content from the policy document. The specific process is as follows:
first, the policy text is segmented, then the word frequency of the document after word
segmentation is ranked, and finally the word segmentation results are sorted according to
the word frequency from high to low. The results are shown in Table 2. In addition, the
Ucient software was used to build a co-occurrence network for the documents after word
segmentation, and the results are shown in Figure 2. Each node in the network represents a
keyword, and if there is a line between nodes, the keywords have a symbiotic relationship.
At the same time, nodes are displayed according to the keyword centrality. If the keyword
has higher centrality, the keyword frequently appears together with other keywords in the
network [24].
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Table 2. Statistics of keyword frequency in employment promotion policy documents for college
graduates.

Keyword Frequency Keyword Frequency

employment 1328 resource 678
graduate 1322 safeguard 676
college 1314 implement 575
recruitment 1166 society 474
service 1130 scientific research 371
company 1120 program 271
entrepreneurship 1111 strengthen 168
position 890 epidemic 166
organization 887 personnel 166
enterprise 882 policy 164
department 781 grassroots 88

Figure 2. Co-citation networks of keyword in employment promotion policy documents for college graduates.

It can be seen from the keyword frequency distribution and keyword co-citation
networks of the aforementioned policy documents that “employment”, “service”, and
“position” rank first among the high-frequency words. This is different from the previous
situation for college graduates. The COVID-19 has led universities and companies to cancel
offline job fairs for the class of 2020, which are the main job opportunities for fresh graduates.
Therefore, during COVID-19, the most important thing for the government is to mobilize all
units to implement online employment services, expand employment channels and increase
employment opportunities. From the two high-frequency words “entrepreneurship” and
“grass-roots level”, we can see that in order to increase the employment opportunities of
college graduates, the government has repeatedly mentioned encouraging, supporting
and guiding graduates to find jobs at the grass-roots level, stabilizing the environment
for innovation and entrepreneurship, and giving full play to the important role of “mass
entrepreneurship and innovation” in supporting employment.

4.2. Evaluating Employment Promotion Policy Documents for College Graduates Based on
PMC Model

At present, the more advanced international policy text evaluation method is the
PMC Index Evaluation Model established by Estrada [25]. This model believes that ev-
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erything is constantly in motion and interconnected, so any relevant variable cannot be
ignored. Its innovation is that it uses binarydigits 0 and 1 to balance all variables and
emphasizes that the number and weight of variables should not be limited, so that the
advantages and disadvantages and internal consistency of a policy can be analyzed from
various dimensions [26]. Most existing policy evaluation methods have problems such as
strong subjectivity and low accuracy. However, the PMC index model method can largely
avoid subjectivity and improve accuracy because it obtains raw data through text mining.
In addition, the effectiveness of the PMC model has been verified in the literature [25].
In the policy analysis in this paper, the PMC index model takes variables into extensive
consideration, which not only can comprehensively analyze the merits and demerits of a
policy, but also has the advantages of index traceability and grade identification, and scien-
tifically quantifies the consistency level of each policy from different dimensions. Therefore,
this paper introduces the PMC index model to quantitatively evaluate the employment
promotion policy for college graduates under COVID-19 and obtains the key points of
the policy content from the outstanding policy documents with a PMC index score of
9–10. Generally, the establishment of a PMC index model includes the following steps:
(1) establishing a PMC index evaluation index system, (2) establishing a multi-input-output
table, and (3) calculating twolevel variable values and PMC index.

4.2.1. Classifying the Variables and Setting Parameters of PMC Index Model

Referring to Estrada and the existing literatures [27–29] and combining with the
specific characteristics of college graduates’ employment promotion policy, this paper
establishes 10 first-level variables and 66 s-level variables. The results are shown in Table 3.

Table 3. PMC evaluation variables of employment promotion policy for graduates.

First-Level Variables
Second-Level
Variables No.

Second-Level Variables
Name

Second-Level
Variables No.

Second-Level Variables
Name

Nature of X1 policy
X1:1 supervision X1:2 support
X1:3 advisement X1:4 encourage
X1:5 guide

Time of X2 policy X2:1 transition period X2:2 short term
X2:3 this year

Field of X3 policy
X3:1 economy X3:2 public management
X3:3 talent X3:4 social security
X3:5 technology X3:6 institution

Function of X4 policy
X4:1 expand demand X4:2 normative guidance
X4:3 strengthen protection X4:4 institutional constraints
X4:5 optimize system

Objective of X5 policy

X5:1 enterprise X5:2 college graduates

X5:3 college X5:4

all provinces, cities,
autonomous regions, and
municipalities directly under
the Central Government

X5:5 directly subordinate agency X5:6 key areas of the epidemic

X5:7
ministries and commissions of
the State Council

Content of X6 policy

X6:1
resumption of work and
production X6:2 employment subsidy

X6:3 employment service X6:4
encourage employment and
entrepreneurship

X6:5 stable employment X6:6 broaden employment channels
X6:7 strengthen training X6:8 encourage grassroots work

X6:9
accurate employment
assistance
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Table 3. Cont.

First-Level Variables
Second-Level
Variables No.

Second-Level Variables
Name

Second-Level
Variables No.

Second-Level Variables
Name

Issuing agency of X7
policy

X7:1
Ministry of Human Resources
and Social Security X7:2 Ministry of Education

X7:3 Ministry of Finance X7:4 Transportation Department
X7:5 National Health Commission X7:6 provinces and cities

X7:7
Local and subordinate colleges
and universities X7:8

General Office of the Central
Organization Department

X7:9 Department of Justice (Bureau) X7:10

Department of Agriculture and
Rural Affairs (Agriculture,
Animal Husbandry and
Veterinary Medicine, Fishery)
(Bureau, Commission)

X7:11
Department of Culture and
Tourism (Bureau) X7:12

Intellectual Property Office
(Intellectual Property
Management Department)

X7:13 SASAC

Incentives of X8 policy

X8:1 employment subsidy X8:2 job creation
X8:3 tax incentives X8:4 talent incentive
X8:5 online employment X8:6 multi-channel employment
X8:7 incentives for primary services X8:8 self-employed
X8:9 skills Training X8:10 employment guidance service
X8:11 encourage teaching X8:12 employment assistance

X8:13
lower the barriers to
employment

Evaluation of X9 policy
X9:1 clear objective X9:2 feasible plan
X9:3 sufficient reference X9:4 detailed planning
X9:5 encourage employment

Publication of X10
policy —

The weights of the second-level variables in Table 3 are set to the same value, and all
the parameter values of the second-level variables are set to binarydigits 0 and 1. If the
content of the policy document involves the meaning of the second-level variables, it is
assigned the value 1; otherwise, it is 0.

4.2.2. Constructing Input-Output Table

The input-output table is a data analysis framework that can store a large amount
of data and use multidimensional measurement of a single variable. It is composed of
numerous first-level variables and second-level variables that are not restricted by variables.
The first-level variables have no fixed order and are independent of each other, and the
weights of the second-level variables are equal [30], as shown in Table 4.

The second-level variables’ values are assigned according to the keywords obtained
in Section 4.1. When the policy text data contains the keywords corresponding to the
second-level variables, the value is assigned to 1; otherwise, it is 0. Compared with the
subjectivity of expert scoring, this method is more objective and scientific.
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Table 4. Input-output table.

First-Level Variables Second-Level Variables

X1 X1:1 X1:2 X1:3 X1:4 X1:5
X2 X2:1 X2:2 X2:3
X3 X3:1 X3:2 X3:3 X3:4 X3:5
X4 X4:1 X4:2 X4:3 X4:4 X4:5
X5 X5:1 X5:2 X5:3 X5:4 X5:5 X5:6 X5:7

X6
X6:1 X6:2 X6:3 X6:4 X6:5 X6:6 X6:7
X6:8 X6:9

X7
X7:1 X7:2 X7:3 X7:4 X7:5 X7:6 X7:7
X7:8 X7:9 X7:10 X7:11 X7:12 X7:13

X8
X8:1 X8:2 X8:3 X8:4 X8:5 X8:6 X8:7
X8:8 X8:9 X8:10 X8:11 X8:12 X8:13

X9 X9:1 X9:2 X9:3 X9:4 X9:5
X10 —

4.2.3. Calculating PMC Index

The PMC index of the policy documents in Table 1 is calculated below. The calculation
method is as follows:

Xi:j ∼ n, (1)

i is first-level variables; j is second-level variables, i,j = 1,2,3,4,5. . . . ∞.

Xi =

(
∑n

j=1

Xi:j

n

)
, (2)

n is the amount of second-level variables, n = 1,2,3,4,5. . . . ∞.

PMC = X1(∑5
a=1

X1:a
5 ) + X2(∑3

b=1
X2:a

3 ) + X3(∑5
c=1

X3:c
5 ) + X4(∑5

d=1
X4:d

5 )

+X5(∑7
e=1

X5:e
7 ) + X6(∑9

f=1
X6: f

5 ) + X7(∑13
g=1

X7:g
5 ) + X8(∑13

h=1
X8:h

5 )

+X9(∑5
k=1

X9:k
5 ) + X10

(3)

First, determine the value of the second-level variable Xi:j according to Formula (1), then
calculate the value of each first-level variable according to Formula (2), and finally bring
each first-level variable into Formula (3) to calculate the PMC index of different policies. The
PMC index evaluation criteria can be obtained from the literature [21]: 9–10 points (perfect
level), 7–8.99 points (excellent level), 5–6.99 points (acceptable level), 0–4.99 points (bad
level). This method obtains the ranking and rating of the PMC index of the employment
promotion policy for college graduates, and the results are shown in Table 5.

Table 5. PMC index of employment promotion policy documents for college graduates.

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
PMC
Index

Ranking
Depression
Index

Rating

P1 1 0.33 0.5 0.4 0.71 0.56 0.38 0.23 0.4 1 5.51 5 4.49 acceptable
P2 0.4 0.67 0.33 0.4 0.43 0.22 0.23 0.08 1 1 4.76 9 5.24 bad
P3 1 0.67 0.67 1 0.43 0.78 0.15 0.69 1 1 7.39 2 2.61 perfect
P4 0.8 0.67 0.33 0.6 0.43 0.56 0.23 0.31 0.6 1 5.53 4 4.47 acceptable
P5 1 1 1 0.8 0.86 0.89 0.15 0.69 0.6 1 7.99 1 2.01 perfect
P6 0.4 0.67 0.5 0.4 0.29 0.22 0.54 0.23 0.8 1 5.05 8 4.95 acceptable
P7 0.2 0.33 0.33 0.2 0.43 0.22 0.15 0.15 0.6 1 3.61 15 6.39 bad
P8 0.6 0.33 0.33 0.8 0.71 0.44 0.23 0.46 0.8 1 5.7 3 4.3 acceptable
P9 0.4 0.33 0.17 0.4 0.29 0.33 0.08 0.08 1 1 4.08 14 5.92 bad
P10 0.4 0.33 0.5 0.4 0.29 0.33 0.31 0.23 0.8 1 4.59 11 5.41 bad
P11 0.8 0.33 0.5 0.4 0.29 0.33 0.23 0.23 1 1 5.11 7 4.89 acceptable
P12 0.6 0.33 0.33 0.4 0.29 0.22 0.31 0.15 1 1 4.63 10 5.37 bad
P13 0.6 0.33 0.33 0.4 0.29 0.22 0.31 0.15 0.6 1 4.23 12 5.77 bad
P14 0.6 0 1 0.8 0.29 0.22 0.38 0.38 0.6 1 5.27 6 4.73 acceptable
P15 0.4 0 0.17 0.4 0.43 0.44 0.23 0.23 0.8 1 4.1 13 5.9 bad
P16 0.6 0 0.17 0.4 0.43 0.22 0.08 0.15 0.2 1 3.25 16 6.75 bad
average 0.61 0.39 0.45 0.51 0.43 0.39 0.25 0.28 0.74 1
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From the evaluation results in Table 5, it can be seen that among the 16 college graduate
employment promotion policies, eight of the policy evaluation results are acceptablelevel or
above, accounting for 50%, among which two are perfect, and the policy content contained
in the perfect policy document is more comprehensive. The target audience is wider, and
the steps involved in the implementation measures are more detailed. Therefore, in order to
extract the key points in the policy documents, the contents of the P3 and P5 perfect-level policy
documents are selected and summarized. Due to the diversity of the measures proposed in
the policy and their different focuses, the content of the policy is divided into four areas: (1)
Increase the opportunities for further education and reduce the number of fresh graduates
who are in urgent need of employment. (2) Broaden employment information circulation
channels, and guide universities and colleges to carry out extensive online employment. (3)
Provide employment subsidies, lower employment restrictions, alleviate employment anxiety
of recent graduates, and improve employment benefits of recent graduates. (4) Increase
position and increase labor demand. According to the above four aspects, the employment
promotion policy measures for college graduates can be divided into four categories: channel
measures, transference measures, subsidy measures, and position measures.

5. Analyzing Social Effects on Employment Promotion Policies for College Graduates

As a reflection of public sentiment and public opinion, online public opinion not
only manifests its influence on major developments, but also penetrates into the political
level, becoming an important channel for the government to listen to and understand
public opinion. In order to dig out the public’s attitude and response to the official employ-
ment promotion policy under the COVID-19 pandemic, the corresponding topic comment
information on the Weibo is crawled, and social implementation effect of employment
promotion policy is analyzed based on the comments.

5.1. Acquiring and Preprocessing Data
5.1.1. Acquiring Data

This paper searches related topics for 4 kinds of measures on Weibo and selects the
15 topics discussedmost frequently as the data crawling objects. Each topic is shown in Table 6.

Table 6. Related Weibo topics.

Policy Weibo Topic

Channel measures
24.356 all-day online campus employment service

Encourage multiple methods such as webcasting

Single assistance between domestic colleges and Hubei colleges

Transference measures

Enrollment of postgraduate students increased by 189,000

Expand the scale of enrollment for postgraduates and undergraduates

Expand the postgraduate enrollment of retired soldiers in college

Subsidy measures

Provide employment subsidies for college graduates in many places

The highest award for innovation and entrepreneurship of Tianjin college
graduates is 300,000 RMB

Find a job within two years and go through the employment procedures
according to the current term

Graduates can keep their household registration files in the school for two
years

Position measures

State-owned enterprises expand the enrollment of college graduates this year
and next two years

Expand the recruitment of primary and secondary school teachers

Implement “first recruited, then passed the exam”

Special post teachers plan to increase recruitment by 5000

Develop research assistant position to attract college graduates
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This paper trawls the related Weibo comments on 15 topics. The trawled content
includes the publisher ID, the content of the comment, comment time, commenter ID,
the number of followers, the number of subscribers, and Weibo number. This paper uses
python to obtain a total of 65,487 posts, including 9596 posts for channel measures topics,
17,003 posts for transference measures topics, 7671 posts for subsidy measures topics, and
28,849 posts for position measures topics. The data format is shown in Figure 3.

 

Figure 3. Data format.

5.1.2. Data Cleaning

Because invalid data and incorrect data inevitably appear in the trawling process,
these data are rarely utilized in the analysis process or cause large errors in the results,
thusthey need to be deleted. Data cleaning mainly deletes repeatedly collected data,
repeated expression words, shorter sentences, meaningless, or unclear sentences. After
data cleaning, a total of 61,311 valid posts were obtained.

5.1.3. Word Segmentation and Word Frequency Statistics

As the content of the comments are all in Chinese, the Jieba Chinese word segmenta-
tion package [31] is used to perform word segmentation on the Weibo comments in the
Python environment and remove stop words that cannot represent text characteristics.
Because the research object of this paper is the employment policy for college graduates
under COVID-19 pandemic, the nouns that appear frequently in the document after word
segmentation are “student, society, employment”, etc., such words are more neutral and
have less meaning for word frequency analysis. Therefore, this type of word is also added
to the stop word dictionary. On this basis, the top 100 effective high-frequency words
are sorted out as follows: “teacher”, “quota”, “postgraduate”, “epidemic”, “fresh gradu-
ate”, “fractional line”, “condition”, “file”, “previous graduate”, “full-time”, “employment
rate”, “labor force”, “talent”, “young people”, “master”, “quality”, “civil servant”, “part-
time”, “housing price”, “Wuhan”, “workload”, “research assistant”, “proportion”, “normal
major”, “doctor”, “Guangdong”, “qualification”, “written examination”, “special post
teacher”, “Chongqing”, “student source”, “mathematics”, “college promotion”, “unit”,
“age”, “college”, “threshold”, “preliminary examination”, “junior college student”, “ori-
gin”, “Sichuan”, “energy”, “household registration”, “re-examination”, “unemployment
rate”, “poor student”, “welfare”, “enterprise”, “area”, “level”, “accomplishment”, “bache-
lor”, “doctoral student”, “Shandong”, “Henan”, “junior college”, “registered residence”,
“treatment”, “Beijing”, “elementary school”, “salary”, “subsidy”, “university”, “head
teacher”, “interview”, “tripartite agreement”, “vocational school”, “contract”, “rural area”,
“preschool education”, “ability”, “Anhui”, “township”, “undergraduate”, “Shanghai”,
“region”, “city”, “second degree”, “whole country”, “government office”, “hospital”, “insti-
tution”, “kindergarten”, “domicile”, “Chinese”, “art”, “engineering”, “nurse”, “pressure”,
“agreement”, “experience”, “kindergarten teacher”, “counselor”, “downtown”, “Tianjin”,
“other province”, “music”, “English”, “news”, “county town”.
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5.2. Construction of Evaluation Model for Supporting Policy Measures

An evaluation model for supporting policy measures is constructed here to evaluate
and analyze the public support degree of the four types of measures summarized by
the above PMC index model to study the social effects of the implementation of the
employment promotion policy for college graduates.

5.2.1. Constructing Evaluation Dimension

The degree of support for policy measures needs to be analyzed from multiple di-
mensions, including the theoretical goals of the policy measures, the people’s expectations
of the policy measures, and the specific implementation methods of the policy measures.
Most of the previous studies analyzed the policy support degree from one dimension (the
theoretical objectives of the policy [32], the expectations of the masses [33,34], the policy
means [35], etc.). The coverage of the policy is relatively narrow and lacks objectivity,
which affects the scientific statistical results. In order to improve the credibility of the
research results, this paper refers to the various evaluation dimensions adopted by the
existing research and redefines the evaluation dimensions. Starting from multiple dimen-
sions, it analyzes the degree of public support for various measures of college graduate
employment promotion policies. The dimensions are shown in Table 7.

Table 7. Evaluation dimension.

Evaluation Dimension
Comments

Dimension Definition

Theoretical objectives

The theoretical effect to be
achieved at the government
level under the preset
expectations of
policy measures

Since the epidemic is so severe
this year, it is necessary to
introduce policies to ensure
employment.

Expectations of the masses Expected effects of policy
measures at the public level

With postgraduate enrollment
expansions, the graduate degree
will be worthless in the future.

Implementation means
Specific implementation
methods and processes of
policy measures

The policy was issued too late, the
school has already sent the
files back.

Target groups The main body of
policy measures

Hope this policy is not just for
fresh graduates.

5.2.2. Constructing Comment Topic Identification System

As netizens often evaluate policy measures from different positions and perspectives,
each comment may correspond to different evaluation dimensions. This paper uses the
framework semantic dictionary matching method, takes the policy review subject word
dictionary as the label system, and completes the identification of the corresponding
dimensions by extracting and matching the evaluation words of comments. Among them,
the policy review topic identification word dictionary is mainly generated based on the
frequency of keyword in the comments combined with manual selection. Due to the large
number of identified words, the semantic logic induction method is used to summarize and
refine it. Sixteen themes are generated: “national condition”, “human resource”, “work
treatment”, “work intensity”, “learning form”, “school roll”, “employment agreement”,
“employer”, “position”, “examination”, “enrollment”, “region”, “education”, “subject”,
“student type”, and “applicable condition”. Combining the evaluation dimension system
constructed in Table 7 and the corresponding 16 themes with 4 evaluation dimensions,
a comment topic identification system is obtained as shown in Table 8. This can avoid
semantic confusion caused by a large number of topic words, thereby improving the data
structure and clarifying the evaluation dimension to which the text belongs.
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Table 8. Comment topic identification system.

Dimension Theme Identification Word

Theoretical objectives National condition employment rate, unemployment rate,
epidemic, housing price

Human resource labor force, talent, young people, quality

Expectations of the masses Work treatment salary, treatment, subsidy, welfare

Work intensity pressure, workload, energy

Implementation means

Learning form full-time, part-time

School roll file, student source, registered residence,
origin, household registration, domicile,

Employment
agreement agreement, tripartite agreement, contract

Employer

kindergarten, enterprise, university,
government office, hospital, institution,
vocational school, elementary school,
college, unit

Position
nurse, kindergarten teacher, teacher, civil
servant, counselor, head teacher, research
assistant, special post teacher

Examination written examination, interview,
preliminary examination, reexamination

Enrollment quota, proportion

Target groups

Region

Shandong, Wuhan, Beijing, rural area,
Chongqing, Sichuan, Guangdong, Anhui,
Tianjin, area, Shanghai, Henan, whole
country, other province, city, downtown,
region, county town, township

Education bachelor, junior college, Doctor, Master,
second degree, college promotion

Subject
normal major, mathematics, music,
Chinese, English, news, art, engineering,
preschool education

Student type
fresh graduate, poor student, doctoral
student, postgraduate, undergraduate,
junior college student, previous graduate

Applicable
condition

age, qualification, threshold, condition,
experience, ability, accomplishment,
fractional line, level

The above-mentioned comment topic identification system is used to map comments
to different evaluation dimensions. By identifying and matching comments, a total of
51,567 pieces of comments related to 4 evaluation dimensions were extracted. The specific
results are shown in Table 9.
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Table 9. Classification of comments.

Dimension Theme
Position
Measures

Transference
Measures

Channel
Measures

Subsidy
Measures

Theoretical objectives
National condition 2429 728 468 30

Human resource 1106 871 573 41

Expectations of
the masses

Work treatment 3098 388 75 442

Work intensity 443 435 90 35

Implementation means

Learning form 40 466 37 9

School roll 160 5 41 1037

Employment
agreement 146 77 327 692

Employer 2887 522 876 590

Position 5390 557 795 418

Examination 1429 1521 43 48

Enrollment 2890 522 6 380

Target groups

Region 1060 875 1044 376

Education 786 1876 239 20

Subject 3179 712 23 73

Student type 2939 1289 22 675

Applicable
condition 2113 516 38 549

5.2.3. Determining Policy Theme Weight

TF-IDF weighting method is used to assign weight to each topic here. The TF-IDF
method consists of two parts: the TF method and the IDF method. The TF method is to
count the keyword frequency. The basic idea is the more times a word appears in the
document, the stronger the word is to summarize documents. The IDF method counts how
many documents a word appears in. The basic idea is if a word appears in fewer documents,
its ability to distinguish between documents is stronger. The calculation formula of the
TF-IDF method in this paper is

TF-IDF =
ni

∑k nk
× log

( |D|
1 + |Di|

)
(4)

where ni refers to the number of times the topic recognition word ni under the ith topic
appears in the review data, ∑knk is the total number of words in the corpus, and the result
of dividing the two is the word frequency. |D| refers to the number of comments in the
corpus, |Di| is the number of comments containing the topic identification words under
the ith topic, and the logarithm is the inverse document frequency. The product of the
word frequency and the inverse document frequency is the TF-IDF weight of the ith topic.
From this, the weight of each theme can be obtained as shown in Table 10.
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Table 10. Weight of policy theme.

Dimension Theme
Position
Measures

Transference
Measures

Channel
Measures

Subsidy
Measures

Theoretical objectives
National condition 0.0675 0.0633 0.0831 0.0078

Human resource 0.0122 0.0612 0.1001 0.0088

Expectations of the
masses

Work treatment 0.1067 0.0304 0.0143 0.0942

Work intensity 0.0135 0.0513 0.0161 0.0034

Implementation means

Learning form 0.0013 0.0518 0.0081 0.0016

School roll 0.0081 0.0005 0.0094 0.1889

Employment
agreement 0.0099 0.0024 0.0751 0.1189

Employer 0.1073 0.0278 0.1853 0.1243

Position 0.1882 0.0605 0.1767 0.0794

Examination 0.0528 0.1512 0.0093 0.0079

Enrollment 0.1005 0.0252 0.0017 0.0565

Target groups

Region 0.0352 0.1010 0.2368 0.0545

Education 0.0243 0.1478 0.0594 0.0043

Subject 0.1046 0.0667 0.0062 0.0109

Student type 0.1061 0.1102 0.0091 0.1277

Applicable
condition 0.0620 0.0486 0.0093 0.1009

A theme with a weight greater than 0.1 has a significant impact on policy support
degree and is called a key theme. As can be seen from the above table, there are a total of
six key themes in the position measures: work treatment, employer, position, enrollment,
subject, and student type. This shows that the number of new jobs were created by position
measures and that the employment requirements of these new jobs have a greater impact
on the public support degree of positional measures. There is a total of four key themes
in the transference measures: examination, region, education, and student type. This
shows that the specific arrangements for entrance examinations and the object-oriented
fairness of the measures have a greater impact on the public support degree of transference
measures. There are 4 key themes in the channel measures: human resource, employer,
position, and region. This shows that the effectiveness of policy measures in alleviating
the employment situation and the fairness of the policy in terms of geographical terms
have a greater impact on the degree of support for position measures. There are 5 key
themes in the subsidy measures: enrollment, employment agreement, employer, student
type, and applicable condition. This shows that the implementation has a greater impact
on the degree of support for subsidy measures.

5.3. Calculating Theme Emotion Score

Due to the use of sentence structures such as irony in Weibo, the results obtained
by the traditional dictionary-based lexical weight accumulation algorithm are not ideal.
Because Internet irony often uses some exaggerated rhetoric to express dissatisfaction
and irony, such comments often contain strong emotional colors. In order to ensure the
accuracy of the emotion score, it is very important to accurately identify and score this type
of comments. Therefore, this paper identifies these sentences and revises the emotion score
based on punctuation features to improve the accuracy of the results.

5.3.1. Calculation of Initial Emotion Score

The emotion score of a sentence is not only determined by the emotion evaluation
word itself, but also affected by degree adverbs, negative words, and punctuation. In order
to improve the accuracy of the emotion score calculation, this paper combined the comment
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and the Chinese grammar dictionary, selected 117 degree adverbs, and defined their
respective emotion strengths. The results are shown in Table 11.

Table 11. Emotion strength of degree adverbs.

Level Emotion Strength Degree Adverb Amount

High 2 Very, greatly 47

Middle 1.5 too, more 39

Low 0.5 a little 31

Aiming at the negative words appearing in the comments, this paper combines the
original negative words in HowNet dictionary and the common phrases in Weibo to sort
out a total of 27 negative words after manual screening. In addition to degree adverbs, users
often use continuous punctuation (such as “!!!”, “???”) to reflect their own emotions. In this
regard, the punctuation at the end of the comment will be identified, and the emotional
intensity of various punctuation will be set, as shown in Table 12 below.

Table 12. Emotion strength of punctuation.

Punctuation Emotion Strength

! × n(n ≥ 1) 1.5 × n
? × n(n ≥ 2) 1.2 × (n − 1)
~ × n(n ≥ 1) 0.8 × n

In summary, the initial emotional score of the ith comment, Ei, is expressed as follows:

Ei =
n

∑
j

[
(−1)NjWjPm

q

∏
j

Lj

]
(5)

where Wj is the jth emotion score in comment, and Lj is the emotion strength of degree
adverbs before the jth emotion word. Nj is the number of negative words before the jth
emotion word. Pm is the emotion strength of punctuation at the end of the comment. q is
the amount of degree adverbs before the jth emotion word.

5.3.2. Modifying Emotion Score of Irony

In the Chinese context, irony has various manifestations, and the most common
form is rhetorical question. When identifying rhetorical questions, the biggest challenge
lies in distinguishing interrogative sentences from rhetorical questions. The common
feature of the two is the ending of the question. The difference between the two is that
rhetorical questions often contain vocabulary with a certain emotional inclination, while
interrogative sentences do not contain emotional inclination. Therefore, the rhetorical
question processing rules are as follows:

E∗
i =

{ −1 × Ei
Ei

ending with the question and Ei �= 0
other

(6)

5.3.3. Emotion Score of Various Themes

After the above calculation, the emotion scores of various policy themes are obtained,
and the results are shown in Table 13.
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Table 13. Emotion score.

Theme

Average Emotion Score

Position
Measures

Transference
Measures

Channel
Measures

Subsidy
Measures

National condition 0.9016 −0.6212 0.5156 −1.5795
Human resource 0.3536 0.1653 −1.4315 0.1411
Work treatment 0.1158 0.0491 −1.1797 2.3995
Work intensity −1.2313 −1.3930 −1.025 −1.2938
Learning form −0.7427 −0.6341 −0.5376 −1.7500
School roll −0.8052 −1.1915 −0.8409 −3.6528
Employment agreement 0.6784 −0.1235 0.4256 −2.5643
Employer 0.1595 −0.5430 −1.5411 0.5103
Position 0.6182 −0.3463 −1.0509 0.1168
Examination −0.4551 1.2514 −0.8135 −1.5063
Enrollment −1.1651 −0.5399 −0.5776 −2.7280
Region −0.6805 −0.6057 −1.9725 −0.9744
Education −0.3996 0.7888 0.4036 −1.1675
Subject −0.2259 −1.7181 0.0531 0.5362
Student type −0.2467 −0.8378 −0.8663 −0.6121
Applicable condition 0.3725 −0.5268 −1.1908 −1.9126

It can be seen from Table 13 that the highest emotional score among position measures
is “national condition”, with a score of 0.9016, indicating that the public believes that
position measures can increase the employment rate of college students and reduce the
impact of COVID-19 on the economy. Among position measures, the lowest emotion
score is “work intensity” with a score of −1.2313, which shows that the public believes
thattreatments of new jobs brought about by position measures needs to be improved.
Among the transference measures, the highest emotion score is the “examination” with a
score of 1.2514, indicating that the public believes that the transference measures have a
positive impact on the entrance examination. Among the transference measures, the lowest
emotion score is the “subject” with a score of −1.7181, indicating that the public believes that
the subject is not comprehensive enough. Among the channel measures, the highest emotion
score is “national condition” with a score of 0.5156, indicating that the public believes that
channel measures have a positive impact on increasing the employment rate and promoting
the rapid employment of college graduates. Among the channel measures, the region
with the lowest emotional score is the “region” with a score of −1.9725, indicating that
the public believes that the geographical area targeted by the transference measures is not
comprehensive enough. Among the subsidy measures, the highest emotion score is “work
treatment” with a score of 2.3995, indicating that the public believes that subsidy measures
can effectively improve their own work treatment. Among the subsidy measures, the lowest
emotion score is “school roll”, with a score of −3.6528, indicating that the public believes
there are some unreasonable aspects in the means related to school roll in subsidy measures.

5.4. Analyzing Support Degree for Various Policy Measures

The public support degree for various employment policies is calculated based on the
topic weights and emotion scores obtained above. The formula is

S = ∑ TE∗ (7)

where S is the public support degree for the policy measures, T is the theme weight, and E*

is the theme emotion score. According to the above-mentioned public support degree for
various measures, the results are shown in Table 14.
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Table 14. Support degree for policy measures.

Dimension

Support Degree for Policy Measures

Position
Measures

Transference
Measures

Channel
Measures

Subsidy
Measures

Theoretical objectives 0.8178 −0.2047 −0.5484 −0.6674
Expectations of the masses −0.6851 −0.5797 −1.0978 2.2553
Implementation means 0.0232 0.2851 −0.9883 −1.9147
Target groups −0.3252 −0.3631 −1.4389 −1.0839
Total score −0.0018 −0.1373 −1.0557 −1.2809

It can be seen from Table 14 that the support for the four types is negative, indicating
that the public has a negative attitude towards the employment policy for college graduates
under COVID-19. Among them, the degree of support for position measures is close to 0,
indicating that the public holds a neutral attitude towards position measures. As the range
of support degree for policy measures set in this paper is [−5,5], although the support
degree for transference measures is negative, its value is approximately −0.1, which is still
in the neutral range. The support degree of subsidy measures and channel measures is
lower than −1, indicating that the public is not satisfied with these two types of policies
and there is room for further improvement.

Combining Tables 10 and 13, it can be found that: (1) The emotion scores of “work-
treatment”, “employer”, and “position” in the key themes of the position measures are
positive, indicating that the public is satisfied with the treatments of newly added positions.
However, the emotion score of the “enrollment” is negative and less than −1, indicating
that the number of new positions is not satisfactory. In addition, the emotion scores of
“subject” and “student type” are less than 0, indicating that the public is dissatisfied with
the subject and academic qualifications of graduates for newly added positions. This also
reduces the support for position measures, so support for position measures is relatively
neutral. (2) For transference measures, under the dimension of “implementation means”,
“examination” has the largest proportion and positive emotional score, which makes the
support of this dimension positive, indicating that the public is satisfied with the fairness
of the public’s specific implementation. However, note that the weight of “target groups”
is 0.4743, which is close to 50%, and the support for this dimension is −0.3631, which
makes the overall support degree for transference measures not high. In addition, the
support degree for the “theoretical objectives” and the “expectations of the masses” is
also negative. This is because the people believe that the transference measures are “a
temporary solution but not a root cause” and may bring about social problems such as
“depreciation of academic qualifications” after implementation. (3) The emotion scores of
the four key themes in the channel measures are all negative, and all are less than −1, which
is the main reason for the low final support degree of the channel measures. Many people
believe that the employment information platform established by channel measures is not
well known. Moreover, the policy is mainly for fresh graduates in Hubei: the coverage of
the policy is not wide enough. (4) In the evaluation dimension of subsidy measures, the
emotion score of “implementation means” is close to −2, and the weight reaches 0.4586.
In addition, the emotion score of “target groups” is also lower than −1, which makes the
overall support degree for subsidy measures poor. The public believes that the channel
measures on student status are not well implemented, and the policies are only targeted at
individual regions, thus many regions cannot feel the employment convenience brought
by the policy.

6. Conclusions

This paper introduced the PMC index model to quantitatively evaluate the employ-
ment promotion policy documents of college graduates under COVID-19 pandemic at
first. Then, itobtained six acceptable-level policy documents and two excellent-level policy
documents, summarizedfour measures according to the key contents of policy documents,
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as well as constructedsupport evaluation model and analyzed the social effects of the
employment promotion policy for college graduates under COVID-19 pandemic.The re-
sults showed that the public was generally not satisfied. Among them, the public had a
neutral attitude towards position measures and transference measures but was obviously
dissatisfied with subsidy measures and channel measures. In this regard, the government
should improve and optimize the existing employment policies. Based on the analysis
results, this paperput forward the following suggestions:

(1) The public expresses dissatisfaction with the geographical coverage of the four types
of measures and the breadth of population coverage. In this regard, the government
should optimize, adjust, and expand the subjects and student types covered by the
employment policy for college graduates. At the same time, local governments
should learn from the advanced experience of other regions to narrow the gap in
the implementation of policies among regions, so as to ensure that policies can bring
equal benefits to graduates from different regions, schools, and disciplines.

(2) In response to the shortcomings of existing position measures, the government should
steadily increase the number of recruits of government agencies and institutions,
and can appropriately relax restrictions on the recruitment of subjects and academic
qualifications according to the work content and needs of different positions.

(3) The government first needs to pay attention to the problem that transference measures
“treat the symptoms but not the root cause” proposed by the public. Second, the
government needs to deal with the problem of “difficulties in obtaining employment
for college graduates” from a more long-term perspective. It is necessary to foresee
that college graduates transferred by transference measures will face employment
pressure again in a few years. Therefore, plans should be improved. In addition, in
response to the “depreciation of academic qualifications” caused by the implementa-
tion of transference measures, the government needs to realize industrial upgrading
as soon as possible and create more jobs that require high-end talents to meet the
growing demand for high-quality talents in society.

(4) In response to the shortcomings of channel measures, first, the government should
increase the promotion of employment information platforms for college graduates
and cooperate with social platforms and short video platforms commonly used by
young people to increase the popularity of the platform. Second, the government
should cooperate with leading companies in various industries to introduce large
companies to the platform, and drive many small, medium, and micro-enterprises
to settle on the platform. In addition, the government should also cooperate with
various universities to guide college graduates to make better use of the platform and
increase the utilization rate of the platform.

(5) In response to the shortcomings of subsidy measures, relevant government depart-
ments should strengthen supervision and ensure that relevant units and enterprises
in various regions implement policies and measures, so that college graduates can
truly feel the effect of subsidy measures.

However, this paper still had the following shortcomings, which need further study:

(1) The research object of this paper was the employment promotion policy for college
graduates issued by the government from January to July 2020. The impact of the
COVID-19 epidemic is still not finished yet, and the government will issue new
employment promotion policies. Therefore, further analysis of the effects of the new
policy will be carried out in the follow-up.

(2) This paper mainly analyzed the social effects of the implementation of the employ-
ment promotion policy for college graduates under the COVID-19 pandemic, so the
economic effects of the policy implementation should be analyzed in the follow-up
as well.

(3) Based on the data of China’s Weibo [36], this paper evaluated the implementation
effect of the employment policy for college graduates issued by the Chinese govern-
ment. However, COVID-19 has an impact on all countries in the world; therefore,
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in the future, we will collect data from all countries, conduct targeted research, and
give corresponding suggestions.
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Abstract: During the pandemic, quarantine hotel workers face a higher risk of infection while they
host quarantine guests from overseas. This study’s aim is to gain an understanding of the knowledge,
attitudes, and practices (KAP) of quarantine hotel workers in China. A total of 170 participants took
part in a cross-sectional survey to assess the KAP of quarantine hotel workers in China, during the
COVID-19 pandemic. The chi-square test, independent t-test, one-way analysis of variance (ANOVA),
descriptive analysis, and binary logistic regression were used to examine the sociodemographic
factors associated with KAP levels during the COVID-19 pandemic. The results show that 62.41%
have good knowledge, 94.7% have a positive attitude towards COVID-19, but only 78.2% have good
practices. Most quarantine hotel workers (95.3%) are confident that COVID-19 will be successfully
controlled and that China is handling the COVID-19 crisis well (98.8%). Most quarantine hotel
workers are also taking personal precautions, such as avoiding crowds (80.6%) and wearing facemasks
(97.6%). The results evidence that quarantine hotel workers in China have acquired the necessary
knowledge, positive attitudes and proactive practices in response to the COVID-19 pandemic. The
results of this study can provide a reference for quarantine hotel workers and their targeted education
and intervention.

Keywords: COVID-19; quarantine hotel workers; knowledge; attitudes; practices

1. Background

The COVID-19 pandemic has made a significant impact on the health and safety of
each country’s population, as well as ongoing effects to their economies and societies.
The World Health Organization has declared the pandemic a public health emergency
of global concern [1]. As positive cases of COVID-19 escalate, hospitals face problems
with overcrowding and insufficient isolation space [2]. Australia enforces home-isolation
for confirmed cases with mild symptoms and suspected cases; however, this ultimately
increases the risk of infection to other household members [3]. To prevent this interaction,
they propose that COVID-19 patients with mild symptoms isolate themselves by staying in
a hotel. In addition, due to increasing concerns regarding transmitting the virus to their
families, healthcare workers [4] need temporary quarantine accommodation.

To mitigate the pandemic, countries around the world have implemented safety
measures such as lockdown, social distancing, and mandatory 14-day quarantine periods
for citizens and foreign visitors arriving from abroad [5]. The latter resulted in a demand
for designated quarantine hotels, as this is where the majority of incoming residents and
visitors will stay. As a result, many governments have expropriated hotels to be used as
temporary quarantine accommodation: the ‘quarantine hotel.’ Quarantine hotels are a
community-based public health intervention designed to mitigate the spread of COVID-19
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within the community [6]. The use of quarantine hotels to isolate tourists and returning
residents for medical observation over a 14-day period is the hotel industry’s contribution
to the control of COVID-19 [7]. Some scholars also argue that quarantine hotels reframe the
taken-for-granted business model and goes beyond basic cleaning and hygiene standards
to devote greater attention to the protection and safety of the quarantine guests’ physical
and psychosocial needs, and better fulfill stakeholder demands [8].

Currently, in China, the COVID-19 epidemic is well-controlled; however, confirmed
cases from overseas continue to increase [9]. During the pandemic, while hosting quaran-
tine guests from overseas, quarantine hotel workers face a much higher risk of infection [6]
as COVID-19′s main route of transmission is through respiratory droplets and direct contact
with confirmed cases. Additionally, the quarantine hotel workload includes following an
operation guide, complying with high-standard anti-epidemic and disinfection measures,
and implementing quarantine services. The challenge for quarantine hotel workers is not
only the increasing workload created by the quarantine hotel operation, but also high
psychological stress associated with job insecurity, risk of exposure, and contagion for
themselves, their friends, and families.

Public health education was evidenced to be the significant measure to mitigate
the spread of the epidemic during the SARS, MERS, and COVID-19 pandemics [10,11].
Previous literature proposes webinars (web-based seminars) as a public health educational
tool, and provide a viable method of instruction and education for school personnel who
are interested in strategies for improving a school’s wellness environment [12]. Recently,
some scholars have also evidenced that webinars offer clear and actionable information
to school staff about disease characteristics, adoptable preventive measures, and early
detection and control of COVID-19 in primary schools [13]. Public health education may
improve the effectiveness of preventive measures in terms of transmission of COVID-19
and other viruses.

To effectively curb the COVID-19 crisis, countries worldwide are continuously promot-
ing different unprecedented preventive measures, including appropriate personal hygiene
and public health measures [14]. Incorrect knowledge toward the diseases affects people’s
incorrect attitude and practices directly raise the risk of infection. Knowledge, attitudes,
and practices (KAP) is a significant educational tool for public health and plays an integral
role in determining a society’s readiness to accept behavioral change measures from health
authorities [15]. Referring to the articles, people’s KAP towards COVID-19 largely affected
adherence to control measures in accordance with KAP theory [16–18]. According to the
previous studies, assessing the KAP toward COVID-19 would assist in providing better
insight to address poor knowledge of COVID-19. This also offers the development of pre-
ventive strategies and health promotion programs [11,19]. Previous studies have evidenced
the relation of a higher level of knowledge and the practice of preventive measures, as
well as the positive relation of attitudes and preventive behaviors [20–22]. In the latest
articles of KAP regarding COVID-19, they all demonstrated collecting KAP information
has long been useful for informing prevention, control, and mitigation measures during
the epidemic outbreaks [23].

Prior research provides evidence that the level of KAP possessed by inhabitants dic-
tates the success of the adopted measures [15,18,24–26]. Recently, there are some studies in-
vestigated KAP towards COVID-19 in different group, such as general residents [19,26–36],
healthcare workers [24,37–41], students [9,42–48], patients [49], hospital visitors [50] and
slums [51,52], during the COVID-19 pandemic. Most of KAP studies regarding COVID-19
discuss the group of general residents. The results from these studies found that residents
with a high level of knowledge about COVID-19 and positive attitudes toward it tended
to have better preventive behaviors and behavioral compliance [19,26]. Furthermore,
there are fewer articles that discuss KAP toward the COVID-19 system review and future
direction [53,54].

Now, the increased trend in confirmed cases in China indicates they are coming from
overseas. There is an urgent need to grasp quarantine hotel staff awareness of COVID-19
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at this critical time, as they are providing service to host overseas quarantine guests. To
the best of our knowledge, there is no published research concentrated on the KAP of
quarantine hotel workers. The literature lacks an examination of quarantine hotel workers’
KAP toward COVID-19 from this perspective and has rarely discussed targeted education
and intervention for quarantine hotel workers in order to comply with pandemic control
measures. If the quarantine hotel workers’ KAPs are concerned about the virus and factors
that affect their attitude and behavior, then this information can inform relevant training
and policies during their work and guide them in prioritizing protection and avoiding
occupational exposure. To date, peer-reviewed COVID-19 KAP surveys have comprised
of a brief online survey among ordinary residents, healthcare workers, adults, students,
patients, hospital visitors, and slums, and these surveys are not relevant in hospitality
industry settings.

To facilitate the management of the COVID-19 pandemic in the hospitality industry,
there is an imperative need to grasp the quarantine hotel workers’ awareness of COVID-19
at this critical time. This study aims to assess quarantine hotel workers’ KAP towards
COVID-19 through an online questionnaire survey in China. The implication of this study
is to anticipate to guide quarantine hoteliers to develop the key skills in the hotel industries
for medical education, as well as anti-epidemic and disinfection standards for their staff
during and post-pandemic.

2. Materials and Methods

2.1. Study Design

This cross-sectional study applied convenience sampling to collect samples from the
quarantine hotel employees in Xiamen, Fujian Province, China, during the COVID-19
pandemics, from 20 May to 10 June 2020. There are approximately 50 quarantine hotels in
Xiamen, as it is the only city in the Fujian Province with airports receiving international
flights. The participating staff came from seven hotels. We called the HR manager of the
quarantine hotel and asked them whether they would join the survey. Finally, the HR
managers of seven hotels agreed to post the one-page recruitment poster on their WeChat
(similar to WhatsApp) employee group chat and invited employees to participate in the
survey. The advertisement included a brief introduction, background information, purpose,
procedures, declarations of anonymity and confidentiality, and the voluntary nature of
taking part. The quarantine hotel workers who understood the content of the survey and
agreed to participate in the study were instructed to complete the questionnaire via clicking
on the link or scanning the QR code.

2.2. Study Instrument

The questionnaire consisted of four sections: (1) demographics—this surveyed par-
ticipants’ sociodemographic information, including gender, age, education, and monthly
income; (2) knowledge about COVID-19; (3) attitude toward COVID-19; and (4) practices
relevant to COVID-19.

To measure COVID-19 knowledge, 12 items were adapted from Zhong et al. [26]. There
were four items regarding clinical presentations (K1–K4), three regarding transmission
routes (K5–K7), and five regarding prevention and control (K8–K12). ‘True,’ ‘false,’ or
‘I don’t know’ responses were offered for these items. Correct answers scored ‘1′ and
incorrect/unknown answers scored ‘0.’ The score total range for knowledge items was
0–12, with higher scores indicating better knowledge about COVID-19. Bloom’s cut-off of
80% (≥9.6) was used to determine a better knowledge [55].

Attitudes were measured with a two-item scale developed by Zhong et al. [26]. Partic-
ipants were asked to state their level of agreement on the successful control of COVID-19
(1 = agree; 0 = No/I don’t know), and confidence in winning the battle against the virus
(1 = yes; 0 = No). An ‘I don’t know’ response was considered as a lack of agreement and
thus, ‘No’ and ‘I don’t know’ were coupled, as per previous studies [14,40]. In addition, the
combinations of responses were considered for each participant. The attitude of the partici-
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pants who agreed that COVID-19 could be successfully controlled and were confident that
China could overcome the pandemic scored ‘1′ and were labeled as ‘optimistic attitude’ [26].
‘No’ or ‘I don’t know’ responses scored ‘0′ and were labeled ‘negative attitude’ [14].

Practice toward COVID-19 was measured with a two-item scale that was developed
by Zhong et al. [26]. Participants were asked to state their current behaviors, e.g., going to
a crowded place and/or wearing a mask when going out (yes = 1; No = 0). Participants
who agreed they had not been to any crowded places and wore a mask when leaving their
home scored ‘1′ and were labeled as ‘good practice’ toward COVID-19. The responses that
disagreed scored ‘0′ and were labeled as ‘poor practice’ [14].

2.3. Statistical Analysis

The data were organized and analyzed using IBM SPSS Statistics (Statistical Package
for the Social Sciences) 22.0 software (IBM, Armonk, NY, USA). The chi-squared test, in-
dependent t-test, and ANOVA with multiple comparisons between each two categories
were done by post hoc analysis. Least significant difference (LSD) was applied to find
the differences in KAP between groups for selected demographic variables. To identify
related factors, the response binary logistic regression analysis was applied and expressed
as odds ratio (OR) and 95% confidence interval (CI), with a significance level of 0.05 (two-
tailed). For the final model, the Hosmer–Lemeshow test [56], which measures goodness
of fit (p-value > 0.05), was considered an appropriate logistic regression model. p < 0.05
was considered to indicate significance in all tests. Internal consistency of the question-
naire’s knowledge section revealed Cronbach’s alpha as 0.69, which confirms acceptable
internal consistency.

2.4. Ethical Consideration

According to the relevant laws and regulations of China and the guidelines of Yango Uni-
versity, an ethics approval was not required for this non-interventional study (e.g., surveys).
Nevertheless, after quarantine hotel managers agreed to participate in this study, and ethi-
cal approval clearance and informed consent clearance were approved by the Luo, Zhong
You, Executive principle of Yango University; hence, an ethical approval was expected.
After expressing the principles of Helsinki Declaration, the participants were informed of
the purpose of the research and expressed their informed consent. Participants were made
clear that their participation is voluntary. The study was harmless to the participants, as no
names were used and all data were analyzed anonymously in order to maintain anonymity.

3. Results

3.1. Respondent Characteristics

In terms of demographics among 170 participants, there were slightly more female
respondents in this study (n = 99, 58.2%) than there were male (41.8%). In terms of
ages, 90 participants were Millennials (53.0%) and 32 participants were Generation Z
(18.8%). In total, 103 participants (50.6%) had a junior college and above degree. In terms
of departments, 28.8% participants were frontline employees (including front desk and
housekeeping departments) and 71.2% participants were logistics support employees
(including food & beverage, administration, and security departments). One-hundred
twenty-eight participants (75.3%) indicated that their individual monthly income was 6000
RMB or below.

3.2. Assessment of COVID-19 Knowledge

Results of the knowledge assessment of quarantine hotel workers regarding clinical
presentations, transmission routes, and prevention and control of COVID-19 are shown
in Table 1. The mean COVID-19 knowledge score for quarantine hotel workers was 9.78
(Standard deviation: 1.61, range: 0–12). The rate of overall correct answer to COVID-19
knowledge was 81.5% (9.78/12 × 100). The rate of overall correct answer for all quarantine
hotel workers ranged between 23.5% and 98.2%. Most workers of the quarantine hotel
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(98.2%) recognize that human beings who had contact with confirmed cases should be
isolated immediately for 14 days. Even so, people are obviously confused about the spread
of virus. When asked if eating and contacting wild animals would cause infection, only
23.5% answered correctly (Table 1).

Table 1. Responses to the questionnaire on COVID-19 KAP.

Items Correct Answer Rate (n; %)
Incorrect Answer and ‘I Don’t

Know’ Rate (n; %)

K1. The main clinical symptoms of COVID-19 are fever,
fatigue, dry cough, and myalgia. 159 (93.5) 11 (6.5)

K2. Unlike the common cold, nasal congestion, runny nose,
and sneezing are less common among people infected with
COVID-19 virus.

113 (66.5) 57 (33.5)

K3. At present, there is no effective treatment in COVID-19,
but early symptomatic treatment can help most patients
recover from infection.

152 (89.4) 18 (10.6)

K4. Not all persons with COVID-19 will develop into severe
cases. Only those who are elderly, have chronic illnesses,
and are obese are more likely to be severe cases.

113 (66.5) 57 (33.5)

K5. Eating or contacting wild animals would result in the
infection by the COVID-19 virus. 40 (23.5) 130 (76.5)

K6. Persons with COVID-19 cannot pass the virus to others
when a fever is not present. 130 (76.5) 23.5 (4.0)

K7. The COVID-19 virus spreads via respiratory droplets
from infected individuals. 162 (95.3) 8 (4.7)

K8. Ordinary residents can wear general medical masks to
prevent infection from the COVID-19 virus. 162 (95.3) 8 (4.7)

K9. It is not necessary for children and young adults to take
measures to prevent infection from the COVID-19 virus. 156 (91.8) 14 (8.2)

K10. To prevent infection by COVID-19, individuals should
avoid going to crowded places such as train stations and
avoid taking public transportation.

150 (88.2) 20 (11.8)

K11. Isolation and treatment of people who are infected
with the COVID-19 virus are effective ways to reduce the
spread of the virus.

159 (93.5) 11 (6.5)

K12. People who have contact with someone infected with
the COVID-19 virus should be immediately isolated in a
proper place. In general, the observation period is 14 days.

167 (98.2) 3 (1.8)

Attitudes Answer yes rate (n; %) Answer no rate (n; %)

A1. Do you agree that COVID-19 will finally be successfully
controlled? 162 (95.3) 8 (4.7)

A2. Do you have confidence that China can win the battle
against the COVID-19 virus? 168 (98.8) 2 (1.2)

Practice Answer yes rate (n; %) Answer no rate (n; %)

P1. Have you been to any crowded places in recent days? 33 (19.4) 137 (80.6)

P2. Do you wear a mask when you go out in recent days? 166 (97.6) 4 (2.4)

The independent t-test and one-way ANOVA analysis were used to assess the dif-
ferences in knowledge scores among different demographic characteristics. The results
showed that there were no significant differences in knowledge scores for all demographic
variables (gender, age, education, department, and monthly income) (p > 0.05, Table 2).
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Table 2. Relationship between socio-demographic characteristics of the participants and their knowledge scores about
COVID-19 (n = 170).

Characteristics Category
Number of

Participants (%)
Knowledge Score

(Mean ± SD)
t/F p-Value

Gender
Male a 71 (41.8) 9.54 ± 1.52 −1.707 0.090Female b 99 (51.2) 9.96 ± 1.65

Age
Generation Z a 32 (18.8) 9.22 ± 2.15

2.529 0.083Millennials b 90 (52.9) 9.88 ± 1.51
Generation X c 48 (28.2) 9.98 ± 1.28

Education

MSB a 20 (11.8) 9.75 ± 1.07

0.431 0.731
SHSVS b 47 (27.6) 9.85 ± 1.43

JC c 57 (33.5) 9.91 ± 1.84
UA d 46 (27.1) 9.57 ± 1.70

Department Frontline a 49 (28.8) 9.86 ± 1.37
0.385 0.701Logistics support b 121 (71.2) 9.75 ± 1.70

Income per
month RMB #

6000 and below a 128 (81.5) 9.85 ± 1.53 −0.254 0.8006001 and above b 29 (18.5) 9.93 ± 1.46

Note: (1) Generation Z = Born 1996+; Millennials = Born 1977–1995; Generation X = Born 1965–1976. (2) MSB = Middle school and below;
SHSVS = Senior high school/vocational school; JC = Junior college; UA = Undergraduate and above. (3) # Exclude ‘I don’t want to talk
about it’ participants. (4) t = Student’s t test, F = analysis of variance (ANOVA) test. (5) Multiple comparisons between each two categories
are done by post hoc analysis (Least Significant Difference, LSD).

Initially, most (8/12) knowledge questions about COVID-19 had a high accuracy
rate (80% or more) (Table 1). As a result, a cut off knowledge score of ≤9 was set for
poor knowledge and ≥10 for good (adequate) knowledge (Table 3). The study found that
62.41% of quarantine hotel workers have good (adequate) knowledge, which implies that a
significant proportion of quarantine hotel workers have poor knowledge about COVID-19.
Further, binary logistic regression analysis found that female quarantine hotel workers had
higher odds of having good (adequate) knowledge at 10% significance level (Table 4).

Table 3. Difference in quarantine hotel workers’ KAP toward COVID-19 by demographics (N = 170).

Characteristics

Knowledge Attitude Practice

Poor (n; %) Good (n; %)
χ2 or t

(p-Value)
Negative (n;

%)
Optimistic

(n; %)
χ2 or t

(p-Value)
Poor (n; %)

Good (n;
%)

χ2 or t
(p-Value)

Overall 64 (37.6) 106 (62.41) 9 (5.3) 161 (94.7) 37 (21.8) 133 (78.2)

Gender 5.446
(0.020)

0.278
(0.598)

0.043
(0.837)

Male 34 (47.9) 37 (52.1) 3 (4.2) 68 (95.8) 16 (22.5) 55 (77.5)

Female 30 (30.3) 69 (69.7) 6 (6.1) 93 (93.9) 21 (21.2) 78 (78.5)

Age 1.555
(0.460)

0.400
(0.819)

2.112
(0.348)

Gen Z 15 (46.9) 17 (53.1) 1 (3.1) 31 (96.9) 10 (31.2) 22 (68.8)

Millennials 31 (34.4) 59 (65.6) 5 (5.6) 85 (94.4) 18 (20.0) 72 (80.0)

Gen X 18 (37.5) 30 (62.5) 3 (6.3) 45 (93.8) 9 (18.8) 39 (81.3)

Education level 1.775
(0.620)

7.045
(0.070)

2.892
(0.409)

Middle school
and below 7 (35.0) 13 (65.0) 3 (15.0) 17 (85.0) 4 (20.0) 16 (80.0)

Senior high school/
vocational school 19 (40.4) 28 (59.6) 4 (8.5) 43 (91.5) 8 (17.0) 39 (83.0)

Junior college 18 (31.6) 39 (68.4) 1 (1.8) 56 (98.2) 11 (19.3) 46 (80.7)

Undergraduate
and above 20 (43.5) 26 (56.5) 1 (2.2) 45 (97.8) 14 (30.4) 32 (69.6)

110



Healthcare 2021, 9, 772

Table 3. Cont.

Characteristics

Knowledge Attitude Practice

Poor (n; %) Good (n; %)
χ2 or t

(p-Value)
Negative (n;

%)
Optimistic

(n; %)
χ2 or t

(p-Value)
Poor (n; %)

Good (n;
%)

χ2 or t
(p-Value)

Department 0.024
(0.876)

0.094
(0.759)

1.873
(0.171)

Frontline 18 (36.7) 31 (63.3) 3 (6.1) 46 (93.9) 14 (28.6) 35 (71.4)

Logistics support 46 (38.0) 75 (62.0) 6 (5.0) 115 (95.0) 23 (19.0) 98 (81.0)

Income per
month RMB #

1.300
(0.254)

0.496
(0.481)

1.138
(0.286)

6000 and below 43 (33.6) 85 (66.4) 5 (3.9) 123 (96.1) 24 (18.8) 104 (81.2)

6001 and above 13 (44.8) 16 (55.2) 2 (6.9) 27 (93.1) 8 (27.6) 21 (72.4)

Knowledge score 8.25 ± 1.53 10.71 ± 0.68 −14.375
(0.000) 9.33 ± 1.80 9.81 ± 1.60 −0.860

(0.391) 9.78 ± 1.57 9.78 ± 1.63 0.006
(0.995)

Note: (1) Knowledge section total scores range from 0–12, with a cut off level of ≤9 set for poor knowledge and ≥10 for good knowledge.
(2) The attitude of the participants who agreed that COVID-19 could be successfully controlled and were confident about China winning
against the pandemic scored ‘1’ and was labeled as ‘optimistic attitude’ toward COVID-19. Any other combinations of responses scored
‘0’ and were labeled as ‘negative attitude’ toward COVID-19. (3) The practice of the participants who agreed they had not gone to any
crowded places and wore a mask when leaving home in recent days scored ‘1’ and was labeled as ‘good practice’ regarding COVID-19.
Any other combinations of responses scored ‘0’ and were labeled as ‘poor practice’ regarding COVID-19. (4) # Exclude ‘I don’t want to talk
about it’ participants.

Table 4. Logistic regression analysis for factors associated with good knowledge and optimistic attitude regarding COVID-19
(N = 170).

Characteristics
Knowledge Attitude

OR (95% CI) p-Value OR (95% CI) p-Value

Gender (Reference: Male)

Female 1.881 (0.922, 3.837) 0.082 0.522 (0.087, 3.139) 0.269

Age (Reference: Generation Z)

Millennials 1.679 (0.605, 4.657) 0.319 9.066 (0.349, 235.311) 0.185
Generation X 1.517 (0.461, 4.989) 0.493 9.656 (0.288, 323.420) 0.206

Education (Reference: Middle school and below)

Senior high school/ vocational school 1.292 (0.355, 4.702) 0.697 0.020 (0.001, 0.682) 0.030 *
Junior college 1.272 (0.469, 3.452) 0.636 0.151 (0.009, 2.462) 0.184

Undergraduate and above 1.964 (0.797, 4.839) 0.142 1.001 (0.058, 17.420) 0.999

Department (Reference: logistics support department)

Frontline 0.723 (0.333, 1.572) 0.413 0.516 (0.079, 3.372) 0.490

Income per month RMB (Reference: 6000 and below) #

6001 and above 0.460 (0.177, 1.197) 0.112 0.062 (0.003, 1.137) 0.061

Hosmer–Lemeshow goodness of fit statistic 8.277 0.309 2.050 0.979

Note: (1) # Exclude ‘I don’t want to talk about it’ participants; (2) * Statistically significant at p < 0.05.

3.3. Assessment of COVID-19 Attitudes

To assess the attitudes toward COVID-19, two questions were used. One asked
whether the COVID-19 epidemic would be successfully controlled, which the majority of
the quarantine hotel workers agreed with (95.3%). Another asked whether they trusted
China to be able to win its battle against the virus, which again, the majority of the quaran-
tine hotel workers agreed with (98.8%). Overall, 94.7% of quarantine hotel workers had
an optimistic (positive) attitude toward COVID-19, while 5.3% had a negative attitude
(Table 3). In addition, attitudes toward COVID-19 were significantly associated with edu-
cation level (Table 3). Quarantine hotel workers who had a senior high school/vocational
school (vs. middle school and below, OR: 0.020, 95% CI = 0.001–0.682, p = 0.030) were more
unlikely to have optimistic attitude toward COVID-19 (Table 4).
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3.4. Assessment of COVID-19 Practices

Quarantine hotel workers were asked two questions in assessment of practices relevant
to COVID-19. The first question asked whether or not they agreed that they were avoiding
crowded places in recent days; the second was whether or not they agreed that they
were wearing face masks when outside the home in recent days. For the first question,
80.6% of quarantine hotel workers reported that they had been avoiding crowded places,
whereas the remaining 19.4% had not been. Furthermore, 97.6% of quarantine hotel workers
reported wearing a face mask when going out in public in recent days, whereas 2.4%
indicated they did not. In addition, 78.2% of quarantine hotel workers had ‘good practice’
relevant to COVID-19. The remaining participants (21.8%) recorded ‘poor practice’ (Table 3).
The practice relevant to COVID-19 was not significantly associated with all demographic
characteristics (Table 3).

4. Discussion

The outbreak of COVID-19 has sent the hotel industry into an unprecedented recession.
In this context, the different management policies undertaken by hotel managers are deter-
mining the industry’s survival. Quarantine hotel workers’ adherence to control measures
is essential, and is largely affected by their KAP towards COVID-19, in accordance with
KAP theory. The understanding of quarantine hotel workers’ KAP toward the pandemic
is helpful for hoteliers when addressing and implementing effective decision-making
frameworks to ensure rapid response to unexpected events that challenge the solvency of
their business. Assessing KAP related to COVID-19 provides greater insight, helping to
address poor knowledge about the virus and assist with the development of preventive
strategies and health promotion programs. KAP studies provide baseline information to
determine the type of intervention that may be required to change misconceptions about
the virus [14,15,24]. To date, there has been limited published data on quarantine hotel
workers’ KAP toward COVID-19. Therefore, it is tremendously important to investigate
the KAP of quarantine hotel workers to help guide these efforts.

In China, the overall COVID-19 ‘correct’ knowledge rate among quarantine hotel
workers is 81.5%, with an average score of moderate (9.78 ± 1.61). This knowledge score is
higher than that of US residents (80%) [34] and the Palestinian population (79%) [57], but
lower than the Chinese general population (90%) [26] and Tanzanian residents (84.4%) [11].
This study found that 62.41% of quarantine hotel workers in China have good (adequate)
knowledge of COVID-19, which means there is a considerable proportion of quarantine
hotel workers who have poor knowledge. Recently, the research results provide evidence
that the level of knowledge regarding COVID-19 was proportional to age and years of edu-
cation [58]. However, this empirical result reveals that there were no significant differences
in knowledge toward COVID-19 scores for the demographic variables (age, education, de-
partment, and monthly income). That result is not consistent with other studies conducted
worldwide, which shows knowledge was significantly differed across age, education level,
and income [26,27]. Our study demonstrated the female quarantine hotel workers were
more likely to have good (adequate) knowledge compared to men, which is consistent with
the contentions of Zhong et al. [26] and Banik et al. [28], and is similar to a cross-cultural
KAP study by Ali et al. [59]. This result may be explained by gender difference in related
activities, and can also be attributed to the fact that women will experience higher family
pressure in their role of caring for families.

As a considerable amount of quarantine hotel workers in China have poor knowledge
of COVID-19, quarantine hoteliers should provide extra medical education to identify
microbiological characteristics and perform diagnosis, disinfection, and self-protection
technology. Recently, some articles have advocated that hoteliers should improve the
service of hygiene and cleaning, disinfection, and hygiene activities as the main contents
response to the hotel industries development of post-COVID 19 [60–62]. Following the
scholars, appropriate training in operation guides, complying with anti-epidemic and
disinfection standards, and implementing quarantine services is also essential.
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This study also found that a large majority of quarantine hotel workers have opti-
mistic attitudes about controlling and overcoming COVID-19 (94.7%). Roughly 95.3% of
quarantine hotel workers concurred that COVID-19 will be controlled and 98.8% of respon-
dents believe China can win the battle against the virus. The participants’ high confidence
and optimistic attitudes toward the control of COVID-19 will be attributed to the severe
measures taken by the government to slow down the epidemic. The staff of quarantine
hotels hold a highly optimistic (positive) attitude towards COVID-19, which is consistent
with recent studies, in which most participants believe that their country will fight against
it, and this epidemic will be treated in Bangladesh [28], Egypt [27], Malaysia [19], and
Saudi Arabia [63]. Attitudes toward COVID-19 play efficacy beliefs among the public,
significantly impacting on promoting preventive behaviors [64]. This optimism attitude
may be the result of strict disease control measures taken by China government, which
have strengthened people’s confidence in their approach.

According to the results, most quarantine hotel workers are taking precautions, such
as avoiding crowded places (80.6%) and wearing face masks (97.6%) during the COVID-19
pandemic, which indicates a general willingness for quarantine hotel workers to make
behavioral changes to prevent COVID-19 infections. This finding is similar to previous
KAP studies regarding COVID-19 [65,66], but contradictory to a study conducted among
Malaysian people, which found only 51.2% of participants reported wearing a face mask
when going out in public [25]. These practices could be because of the restriction on actions
imposed by the government that promote the practice of effective measure to combat the
spread of COVID-19 [67].

This study focused on grasping the quarantine hotel workers’ KAP towards COVID-19
at this critical time; however, we are aware of some limits of the study. First, this was a rapid
survey whereby participants were recruited by the quarantine hotels’ human resources
managers posting a one-page advertisement on their staff group chat in WeChat (similar
to WhatsApp) inviting workers to participate. We are not able to verify whether this
recruitment method was affected by social desirability bias. Second, the participants were
only from quarantine hotels in Xiamen city, which may not reflect the actual situation of
the workers in Chinese quarantine hotels as a whole. Third, one of the main shortcomings
of KAP surveys is that it is difficult to get a standard reference (cut-off point) to classify the
study subjects’ knowledge and practice levels. Lastly, due to the lack of infection data in
this dataset, it was not possible to document the infection rates among quarantine hotel
workers or the patients remaining in their care and, thus, this research could not determine
causality between the variables. These problems require further study and resolution.

5. Conclusions

At present, the trend in confirmed cases in China indicates that they are coming
from overseas. There is an imperative need to grasp quarantine hotel staff awareness of
COVID-19 at this critical time, as they are the first to host overseas quarantine guests. The
purpose of this study is to explore the characteristics and levels of quarantine hotel workers’
knowledge about COVID-19. To the best of our knowledge, there is a gap in the literature
regarding applying the theories of KAP to the hotel industry. This is the first contribution
to the assessment of the quarantine hotel workers’ awareness about COVID-19 risks. To
enable further progress in this field, a deeper understanding of how KAP theory research in
hospitality is required. The findings suggest that most quarantine hotel workers in China
have adequate knowledge on COVID-19 and are generally optimistic (positive) in their
outlook on overcoming the pandemic.

The survey results provide a general outline of quarantine hotel workers’ COVID-19
prevention practices, which can better prepare quarantine hoteliers when addressing future
health crises. The results also highlight future targeted education and intervention for
quarantine hotel workers in order to comply with pandemic control measures, such as
providing staff with training in anti-epidemic and disinfection standards and implementing
quarantine services.
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It is anticipated that in the post-pandemic future, the key skills in the hotel industry’s
competitive workforce will be medical education and anti-epidemic and disinfection
standards. Currently and moving forward, hoteliers will focus their attention on hygiene
and cleanliness and promote this message via social media, e.g., ‘We have high standards
of cleanliness and hygiene,’ to ensure customers trust the hotel and feel comfortable and
safe during their stay.
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Abstract: The purpose of this paper was to compare the relative efficiency of COVID-19 transmission
mitigation among 23 selected countries, including 19 countries in the G20, two heavily infected
countries (Iran and Spain), and two highly populous countries (Pakistan and Nigeria). The mitigation
efficiency for each country was evaluated at each stage by using data envelopment analysis (DEA)
tools and changes in mitigation efficiency were analyzed across stages. Pearson correlation tests
were conducted between each change to examine the impact of efficiency ranks in the previous stage
on subsequent stages. An indicator was developed to judge epidemic stability and was applied to
practical cases involving lifting travel restrictions and restarting the economy in some countries. The
results showed that Korea and Australia performed with the highest efficiency in preventing the
diffusion of COVID-19 for the whole period covering 105 days since the first confirmed case, while
the USA ranked at the bottom. China, Japan, Korea, and Australia were judged to have recovered
from the attack of COVID-19 due to higher epidemic stability.

Keywords: COVID-19; stay-at-home order; mitigation efficiency; epidemic stability

1. Introduction

The COVID-19 pandemic has been raging across the world since the beginning of 2020,
resulting in a substantial death toll. As of 30 May 2021, the World Health Organization
(WHO) indicated that more than 216 countries, areas, and territories were found to have
more than 169 million confirmed cases associated with 3.53 million deaths [1]. When the
epidemic broke out, the governments of most countries in the world adopted various
response strategies including viral tests to identify infected persons, wearing masks and
practicing social distancing to prevent infection, and closing schools and businesses, etc.,
to slow the spread of the epidemic. After a period of hard work, the epidemic situation
in some countries significantly improved, while in others, it was still deteriorating. The
number of daily new confirmed cases in some countries has fallen to single or double digits,
but in some other countries, it has not reached its peak and continues to increase. This
shows that the response strategies adopted in each country may have different effects on
the mitigation of COVID-19 transmission.

How different response strategies affect the mitigation of new confirmed cases was
analyzed by several studies. For example, Ding and Li [2] discussed the performances
of various response strategies in fighting against COVID-19. Patrikar et al. [3] presented
a mathematical model to predict the peak of the epidemic based on different levels of
response strategies such as social distancing. Chen et al. [4] examined the effectiveness of
transmission mitigation in association with the response strategies. However, very few
studies focus on the analysis of the epidemic mitigation efficiency.

Healthcare 2021, 9, 755. https://doi.org/10.3390/healthcare9060755 https://www.mdpi.com/journal/healthcare
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In this paper, we attempt to measure the relative efficiency in preventing the spread
of COVID-19 using the data envelopment analysis (DEA) technique. In practice, the DEA
technique has been widely used in various applications, including health industries [5,6],
energy sectors [7–9], cement industries [10], agricultural production [11,12], and manufac-
turing sectors [13], and it has proven to be an effective approach in identifying the best
practice frontiers.

In the field of medical services, DEA was also widely used to measure the efficiency
of hospitals in association with patient visits, surgeries, and discharges. For example,
Khushalani and Ozcan [14] employed a dynamic network DEA to examine the efficiency
of production quality in hospitals and found that urban and teaching hospitals were less
likely to improve quality production efficiency. Deily and McKay [15] used efficiency scores
obtained from a DEA analysis as explanatory variables to determine hospital efficiency.
In other fields, Oggioni et al. [10] employed DEA to analyze efficiency by using energy
as an input and one desired output accompanied by undesired outputs (CO2 emissions).
Mousavi-Avval et al. [11] and Mohammadi et al. [12] applied the DEA technique to measure
the efficiency of agricultural production to identify wasteful energy. Vazhayil and Balasub-
ramanian [9] showed that the weight-restricted stochastic DEA method was appropriate to
optimize power sector strategies.

To compare the mitigation efficiency among countries on a fair basis, the time period
for each stage was calculated from the date of the first confirmed case in each country. The
whole period covers 105 days from the first confirmed case and was divided into six stages.
In addition to the measurement of overall efficiency covering 105 days, the efficiency at
each stage was also evaluated. Firstly, the purpose of this article was to compare the relative
efficiency of each country in mitigating the spread of the COVID-19 epidemic. Secondly,
the trends of efficiency rank across stages for each country were analyzed. Eventually, an
indicator for epidemic stability was developed to judge the status of epidemic stability for
each country.

2. Research Methods

To compare the relative efficiency in preventing and reducing the spread of COVID-19,
a total of 23 countries were selected, including 19 countries in the G20 and four other
representative countries, as listed in Table 1. The reason for the selection of Iran and
Spain was due to their high levels of confirmed cases and deaths. Pakistan and Nigeria
were chosen due to their large populations, which reached 220.9 million and 206.1 million,
respectively, at the end of 2020 [16].

Table 1. The starting and ending dates of each stage for each country.

Country Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6

China 2019/12/31–2020/1/30 2020/1/31–02/14 02/15–02/29 02/30–03/15 03/16–03/30 03/31–04/14
Japan 01/15–02/14 02/15–02/29 03/01–03/15 03/16–03/30 03/31–04/14 04/15–04/29
Korea 01/20–02/19 02/20–03/05 03/06–03/20 03/21–04/04 04/05–04/19 04/20–05/04
USA 01/23–02/22 02/23–03/08 03/09–03/23 03/24–04/07 04/08–04/22 04/23–05/07

Australia, France 01/25–02/24 02/25–03/10 03/11–03/25 03/26–04/09 04/10–04/24 04/25–05/09
Canada 01/27–02/26 02/27–03/12 03/13–03/27 03/28–04/11 04/12–04/26 04/27–05/11

Germany 01/28–02/27 02/28–03/13 03/14–03/28 03/29–04/12 04/13–04/27 04/28–05/12
India 01/30–02/29 03/01–03/15 03/16–03/30 03/31–04/14 04/15–04/29 04/30–05/14
Italy 01/31–03/01 03/02–03/16 03/17–03/31 04/01–04/15 04/16–04/30 05/01–05/15

Russia, Spain, UK 02/01–03/02 03/03–03/17 03/18–04/01 04/02–04/16 04/17–05/01 05/02–05/16
Iran 02/20–03/21 03/22–04/05 04/06–04/20 04/21–05/05 05/06–05/20 05/21–06/04

Brazil, Pakistan 02/27–03/28 03/29–04/12 04/13–04/27 04/28–05/12 05/13–05/27 05/28–06/11
Nigeria 02/28–03/29 03/30–04/13 04/14–04/28 04/29–05/13 05/14–05/28 05/29–06/12
Mexico 02/29–03/30 03/31–04/14 04/15–04/29 04/30–05/14 05/15–05/29 05/30–06/13

Indonesia 03/02–04/01 04/02/04/16 04/17–05/01 05/02–05/16 05/17–05/31 06/01–06/15
Saudi Arabia 03/03–04/02 04/03–04/17 04/18–05/02 05/03–05/17 05/18–06/01 06/02–06/16

Argentina 03/04–04/03 04/04–04/18 04/19–05/03 05/04–05/18 05/19–06/02 06/03–06/17
South Africa 03/06–04/05 04/06–04/20 04/21–05/05 05/06–05/20 05/21–06/04 06/05–06/19

Turkey 03/12–04/11 04/12–04/26 04/27–05/11 05/12–05/26 05/27–06/10 06/11–06/25

The WHO [1] divided the stages of transmission into (1) no cases reported or observed
(Stage 0); (2) imported cases (Stage 1); (3) localized community transmission (Stage 2); and
(4) large-scale community transmission (Stage 3). As the date of the first confirmed case
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varied across countries, the period of each stage was not based on the same date among
these countries but was calculated instead from the date of the first confirmed case in each
country. The date of the first confirmed case was identified based on the daily situation
report released by the WHO [1] starting on 21 January 2020. Among the 23 counties
selected, China, Japan, and Korea reported having confirmed cases of COVID-19 before
21 January 2020. The information released from the WHO [1] demonstrated that some
cases of pneumonia of unknown etiology were detected in Wuhan City, Hubei Province,
China, on 31 December 2019. On 7 January 2020, a new type of coronavirus was isolated
and identified. Thus, the first case in China may be considered to have occurred at the end
of 2019. According to the WHO [1], the first confirmed cases of COVID-19 in Japan and
Korea were reported on 15 and 20 January 2020, respectively.

The overall efficiency was compared based on the whole period covering 105 days
since the first confirmed case for each country. The development process of COVID-19
spread was separated into 6 stages. As the number of new confirmed cases reported in
earlier days is much lower, Stage 1 covers the first 30 days after the first confirmed case in
each country. Each stage from Stage 2 to Stage 6 covered 15 days. The starting and ending
dates of each stage for each country are listed in Table 1.

2.1. The DEA Model

In this paper, the DEA model was employed to measure the mitigation efficiency
regarding the spread of COVID-19 at each stage for each country. The DEA model, proposed
by Charnes et al. [17] based on the frontier production function defined by Farrell [18], is
a nonparametric technique for measuring the relative efficiency of each decision-making
unit (DMU) [19]. The mitigation of COVID-19 transmission in each country was executed
by a technology whereby N countries in terms of DMUs transform a non-negative vector
of multiple inputs, denoted x = (x1, . . . , xm)∈
m

+, into a non-negative vector of multiple
outputs, denote y = (y1, . . . , ys)∈
s

+. This paper employed the basic DEA model of
Charnes, Coopers, and Rhodes (CCR) to calculate the efficiency of COVID-19 transmission
mitigation. The CCR model, under the hypothesis of constant returns to scale, is expressed
as follows:

Min θ

s.t. θ x0 − Xλ ≥ 0
Yλ ≥ y0

λ ≥ 0
(1)

where y0 is the output, x0 is the input, X and Y are the datasets in the matrices, λ is a
semipositive vector, and θ represents the technical efficiency.

After the efficiency at each stage was obtained, Pearson correlation tests were con-
ducted between the different stages at a p-value < 0.01 to examine the variation in efficiency
ranks across stages. The correlation tests were used to explain the impact of the efficiency
ranks at previous stages on subsequent stages.

In this paper, epidemic stability (ES) is defined as the recovery status from the epi-
demic, and the indicator ES is presented by measuring the average increase in the propor-
tion of confirmed cases to population (PCCP) during the period of the last day of Stage 6
and a day designated to restart the economy, expressed as follows:

ES =
S f − S0

Δt
(2)

where S f and S0 denote the PCCP on the last day of Stage 6 and the designated day,
respectively, and Δt represents the period between the two dates.

2.2. The Variables

Efficiency, described as the relative performance regarding the reduction in COVID-19
transmission, was measured in this paper using the DEA method and is stated in the form
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of an output/input ratio. The objective of the authority administration was to minimize the
total confirmed cases that occurred in each stage with a given amount of resources used.
Cooper et al. [19] suggested that the DEA technique can be easily applied to a multiple
input–output framework to compare the relative efficiency among various DMUs. The
information produced from the DEA is valuable for identifying specific efficient units for
future learning [20].

Neiderud [21] suggested that the rise of megacities may yield potential risks for new
epidemics and become a threat in the world. The high human population density and close
human-to-human contact are major sources for the rapid spread of respiratory diseases or
avian flu. The growth and density of the human population may work as an incubator for
infectious diseases, and urbanization as a driver of disease may have a negative effect on
public health [22,23]. Thus, variables including (1) newly confirmed cases n, (2) population
density d, and (3) urbanization degree u for each country were employed to measure the
relative efficiency. As more confirmed cases represent less efficiency, newly confirmed
cases n was treated as an input variable in Equation (1) to measure mitigation efficiency. In
essence, the higher the population density and urbanization of a country are, the greater
the chance of infection is. Thus, population density d and urbanization degree u were
treated as output variables in Equation (1) for the measurement of mitigation efficiency.

2.3. Data Collection

The data for accumulated confirmed cases were extracted from the daily situation
reports from the WHO [1], and the total confirmed cases in each stage were calculated by the
difference in the accumulated confirmed cases on the last day of each stage and the previous
stage. The population density data for each country were provided by Worldometer [24],
and the urbanization degree data were extracted from the World Bank [16]. The descriptive
statistics for the total accumulated confirmed cases across the 6 stages (i.e., 105 days since
the first confirmed case), population density and urbanization degree are presented in
Table 2. By the end of Stage 6 (i.e., 105 days since the first confirmed case), the USA
had 1,193,452 confirmed cases, ranking at the top of the 23 countries, while Australia
had the lowest number (6914) of confirmed cases. Korea had the highest population
density at 527.30 persons per km2, while Australia had a much lower population density at
3.32 persons per km2. Argentina had the largest urbanization degree at 92% and ranked at
the top. In contrast, the urbanization degree of India was much lower than the average of
71.48% based on the other countries and was only 34%.

Table 2. Descriptive statistics of study variables.

Statistics
Total Confirmed

Cases n
Population Density
d (Person Per km2)

Urbanization Degree
u (%)

Max. 1,193,452 527.30 92.00
Min. 6914 3.32 34.00

Average 190,093 151.40 71.48
Standard deviation 260,495 146.28 15.45

The efficiency score was calculated through the assistance of the software DEA
solver 13.

3. Results

The efficiency of COVID-19 mitigation covering the first 105 days after a confirmed
case for each of the countries is depicted in Figure 1. Australia and Korea rank at the top in
terms of mitigation efficiency. In contrast, the USA ranks at the bottom, followed by Brazil
and Russia. The major cause affecting the efficiency rank may be attributed to the number
of total confirmed cases occurring over the whole period. The total confirmed cases in
Australia and Korea in the whole period (covering 105 days since the first confirmed case)
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were only 6667 cases and 10,801 cases, respectively, while the USA, Brazil, and Russia had
1,193,452; 739,503, and 272,043 cases, respectively.

Figure 1. Mitigation efficiency scores among the 23 countries.

The efficiency scores and ranks at each stage for each country were also calculated
according to Equation (1). Based on the shape of the efficiency ranking trend, these
countries were classified into five types, as depicted in Figure 2.

Figure 2. The trends in efficiency rank for countries of Types (1)–(5).
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3.1. Type (1): An Inverted U-Shaped Pattern Including Korea, China, Italy, Spain, UK, Germany,
and France

This pattern in the efficiency rank trends was characterized by a continual decline
in mitigation efficiency from Stage 1, which, after reaching the lowest point in the effi-
ciency ranks, continued to improve until the last stage (Stage 6). Efforts to mitigate newly
confirmed cases through the implementation of response strategies may have eventually
achieved a certain effect. In essence, the mitigation efficiency in Type (1) gradually deteri-
orated in the middle stages. Passing through the peak of daily new confirmed cases, the
COVID-19 transmission was then reduced, and the efficiency started to improve through
the last stage. For example, Italy ranked 14th in Stage 1 and then dropped to 20th in
Stage 2. Italy then reached a peak of daily confirmed cases, amounting to 6557 cases on
22 March 2020, which occurred in Stage 3. After Stage 3, the COVID-19 transmission in
Italy improved, and the efficiency rank rose to 13th place in Stage 6. The efficiency ranks
for China after Stage 3 and for Korea after Stage 2 showed great improvement and attained
a relatively more stable state. China ranked 21st place and 22nd place at Stage 1 and Stage
2, respectively, but the efficiency rank was improved to 2nd place at Stage 4 and 3rd place
at Stages 5 and 6 through a great number of emergency response strategies. Similar to
China, Korea ranked in 10th place and 13th place for mitigation efficiency at Stages 1 and
2, respectively, and the efficiency improved to 6th place at Stage 3 and first place at Stage
4, which was subsequently maintained until the final stage. The other countries showed
similar processes, but the degree of efficiency improvement was different.

3.2. Type (2): An Inverted N-Shaped Pattern Including Japan and Australia

In this type, the efficiency rank fluctuated across stages, with initial improvements
followed by deterioration in the middle stages, but eventually, the efficiency rank improved
in the final stages. For example, the efficiency rank for Japan improved continuously from
12th place in Stage 1 to 6th place in Stage 2 to first place in Stage 3, then dropped to 4th
place in Stage 4 and 6th place in Stage 5, and eventually improved to 4th place again.

3.3. Type (3): Continual Decreases in Efficiency Rank Including Russia and India

The trend pattern in efficiency rank for Type (3) countries is characterized by the
gradual deterioration in mitigation efficiency. The efficiency ranks are not bad in the earlier
stages, but they worsen progressively. For example, Russia performed at the highest level
regarding mitigation efficiency in Stage 1 and was ranked in first place. Unfortunately,
Russia did not maintain this advantage, and its rank continued to deteriorate to 4th place
in Stage 2 and, finally, to 21st place in Stage 6.

3.4. Type (4): U-Shaped Pattern Including the USA, Iran, Turkey, Indonesia, Pakistan, South
Africa, Argentina, and Brazil

This trend in the efficiency ranks is characterized by some improvements in mitigation
efficiency in the middle stages that eventually rebound back to a worse state. For example,
the response in the USA to avoid COVID-19 transmission was not bad in Stages 1 and 2,
as it ranked in 8th place and 5th place, respectively. However, its efficiency continually
and dramatically dropped after Stage 2 and fell to 23rd place (the bottom of the ranking)
in Stages 5 and 6. The efficiency improvement from Stage 1 to Stage 2 in the USA may be
attributed to its prompt travel restrictions on China from 2 February 2020 and additional
travel restrictions on Iran, Italy, and Korea on 29 February [25]. The gradual deterioration
in efficiency ranking in the later stages in the USA implies that its response strategies may
be ineffective for avoiding the epidemic.

The trend pattern in the efficiency ranking for Brazil provides a different story. From
Stage 1 to Stage 6, the efficiency ranks for Brazil were not good. On 25 June 2020 (the final
observation point in Stage 6) in Brazil, newly confirmed cases remained at a high level,
amounting to 39,436 cases. This implies that the response strategies adopted by Brazil
contained flaws.
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3.5. Type (5): N-Shaped and W-Shaped Patterns Including Mexico, Nigeria, and Saudi Arabia

An N-shaped pattern for Mexico and W-shaped patterns for Nigeria and Saudi Arabia
were identified. At the middle stages, the efficiency ranks for these Type (5) countries
fluctuated very much. For example, Mexico ranked 13th place at Stage 1 and then dropped
and rose in the middle stages, eventually dropping again to 17th place at Stage 6. As the ef-
ficiency for these two patterns drops again in the last stages, this implies that the mitigation
efficiency is not stable and that the future trends for these countries are not optimistic.

To examine the impact of the efficiency rank at the previous stage on the subsequent
stage, a Pearson correlation test of efficiency scores between different stages was conducted.
The results are listed in Table 3. The correlation coefficient between Stage 1 and Stages 4–6
was very low, ranging from 0 to −0.1433. In contrast, the correlation coefficient was 0.788
between Stage 4 and Stage 5, 0.760 between Stage 4 and Stage 6, and 0.983 between Stage 5
and Stage 6. Table 3 also shows that the greater the distance is between any two stages, the
lower the correlation coefficient is.

Table 3. Correlations of mitigation efficiency between different stages.

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6

Stage 1 1
Stage 2 0.6739 *** 1
Stage 3 0.4048 ** 0.5666 *** 1
Stage 4 −0.1433 0.0210 0.4297 ** 1
Stage 5 −0.0982 0.1918 0.2002 0.7884 *** 1
Stage 6 −0.0824 0.1401 0.1783 0.7602 *** 0.9828 *** 1

**: p ≤ 0.05; ***: p ≤ 0.01.

A numerical example is presented in this paper, in which it was proposed that the
travel restrictions were lifted on the designed date of 27 June 2020; ES, S f , S0, and Δt were
calculated according to Equation (2) for these 23 countries, and the results are listed in
Table 4, where S f and S0 are measured by cases per 100,000 persons, Δt in days, and ES by
cases per 1,000,000 persons. The ranking of each country listed in Table 4 is based on the
value of epidemic stability (ES).

Table 4 indicates that India has the lowest value of S0 (PCCP in 105 days), amounting
to 5.65 cases per 100,000 persons, a slightly lower value than that of China (5.81 cases
per 100,000 persons). In contrast, Spain and Saudi Arabia have the highest values of S0,
amounting to 492.32 and 379.30 cases per 100,000 persons, respectively, which are much
higher than the average of 172.19 cases per 100,000 persons. However, the ranking of the
PCCP on 27 June 2020 (S f ) changes very much. China ranks at the top with the lowest S f ,
amounting to 5.92 cases per 100,000 persons. The PCCP in India increases very much from
5.65 at S0 to 36.88 cases per million at S f . The USA has the highest value at S f , amounting
to 727.37 cases per 100,000 persons.

Table 4 also demonstrates that the ES in China, Japan, Korea, and Australia is much
better than that in the other countries, amounting to 0.01, 0.46, 0.68, and 0.89 cases per
million persons per day, respectively, during the period between the last day of Stage 6 and
27 June 2020. In contrast, the ES in Brazil, Saudi Arabia, South Africa, and the USA reaches
143.67, 93.97, 85.78, and 71.92 cases per million persons per day, respectively. Based on the
values of ES, it is suggested that the future trends regarding the pandemic in Brazil, Saudi
Arabia, South Africa, and the USA are not optimistic and are full of challenges.
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Table 4. The epidemic stability for each country by rank.

DMU S0 Sf Δt ES Rank

China 5.81 5.92 74 0.01 1
Japan 12.04 14.47 59 0.46 2
Korea 21.07 24.68 54 0.68 3

Australia 27.11 29.78 30 0.89 4
Nigeria 7.06 11.3 15 2.83 5

Indonesia 13.99 18.74 12 3.95 6
Germany 203.51 230.64 46 5.90 7

Italy 368.99 396.88 43 6.49 8
India 5.65 36.88 44 7.10 9
Spain 492.32 530.22 42 9.02 10
France 209.24 239.23 30 10.00 11
Turkey 227.25 230.63 2 16.92 12
Canada 180.16 271.9 47 19.52 13
Pakistan 54.12 90.04 16 22.45 14

UK 348.69 455.71 42 25.48 15
Iran 191.32 259.22 21 32.33 16

Mexico 103.91 157.41 14 38.21 17
Argentina 72.54 116.07 10 43.53 18

Russia 186.41 430.09 42 58.02 19
USA 360.56 727.36 51 71.92 20

South Africa 141.45 210.07 8 85.78 21
Saudi Arabia 379.3 501.46 13 93.97 22

Brazil 347.9 577.77 16 143.67 23
S0: epidemic stability on the designated date (27 June 2020); Sf : the last day of Stage 6; Δt: the period between the
designated date and the last day of Stage 6; ES: epidemic stability.

4. Discussion

The DEA in this paper shows that Korea, Australia, and Japan had better mitigation
efficiency by 27 June 2020, while the USA, Brazil, and Russia performed less efficiently
and were ranked at the bottom. Ahn [26] suggested that the successful experience in
Korea to counter COVID-19 spread may be attributed to the mass testing and effective
contact tracking system. Individuals testing positive for the infection after viral tests were
hospitalized at special facilities. The people who had been in contact with the infected were
to remain self-quarantined for 14 days. The availability of personal protective equipment
was ensured to have a sufficient supply to avoid further infection at the onset of COVID-19
in Korea. In contrast, the testing capacity has not been sufficient to support the policies of a
gradual reopening of the economy planned in many US states [27].

4.1. The Trend Patterns in Efficiency Ranks

The trend patterns in efficiency ranks also revealed information about future trends
regarding epidemic mitigation. Type (1) and Type (2) countries may have more optimistic
chances regarding recovery from the spread of COVID-19, as the efficiency ranks of Type (1)
and Type (2) countries were high in Stage 6.

The Type (1) countries included the following seven countries: Korea, China, Italy,
Spain, the UK, Germany, and France.

In addition to Korea, the other countries implemented effective responsive strategies,
including extensive viral tests, lockdowns, social distancing, temporary cessation of sports
events, school closures, and wearing of masks. In China, testing policies were promoted by
expanding the testing of individuals from persons with symptoms to the open public on
12 February 2020, and all levels of school were closed on 26 January 2020 [28,29]. China has
successfully slowed the transmission of COVID-19 through a combination of lockdowns,
viral tests, contacting tracing, and other minor strategies, including street sanitization,
school closures, and wearing of masks. Strict lockdowns and strict checks to avoid close
contact between people were implemented in China after the outbreak. In less than three
months, China gradually eased the strict policy of the lockdown and started to motivate
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the opening of economic activities. The strict lockdowns, wearing of masks, and social
distancing implemented in China may be the major contributors to the effective prevention
of transmission in a short time.

In contrast, the response of European countries such as Italy was not as prompt and
urgent as that in Korea or China, and their efficiency ranks after Stage 4 were worse. For
example, schools in Italy closed on 2 March 2020, and people were asked to stay at home,
with exceptions for daily exercise and grocery shopping, on 23 February 2020. However,
the testing policy adopted in Italy focused on testing anyone with COVID-19 symptoms
after 26 February [28,29]. However, the efficiency ranks for the UK in the later stages
(Stages 4–6) were much worse than those of other European countries. In March 2020, the
UK attempted to reduce the impact of COVID-19 by means of herd immunity, but later, it
denied the claims of herd immunity and argued that herd immunity is a natural by-product
of an epidemic [30]. Given this situation, the strategy to fight against the epidemic was
delayed, and thus, the effect was reduced.

Type (2) countries consisted of only Japan and Australia, with overall efficiency ranks
of first and third place, respectively. In the middle stages, the efficiency ranks initially
improved and then grew worse. A possible cause for these changes in efficiency ranks may
be the low levels of viral testing in the earlier stages.

Extensive viral tests were performed in Australia and amounted to nearly 1000 tests
per 100,000 people in the population by 31 March 2020 [31]. This number continued to
increase and reached 2081 tests per 100,000 people on 28 April 2020 and 3119 tests per
100,000 people on 9 May 2020 (the final observation point in Stage 6 for Australia). The
high testing rate in Australia may have been a major factor in mitigating the increase in
new cases and leading it to have the best overall efficiency among these 23 countries.

In contrast, the trend in efficiency ranks for Type (3) countries showed a continual
deterioration in mitigation efficiency. Compared to other countries, the coronavirus testing
rate per capita in India was very low, reaching a total of 144,910 tests in a population with
more than 1.3 billion people by 9 April 2020 [32]. On 14 May 2020 (the final observation
point in Stage 6 for India), the viral testing rate was only 1.41 tests per 1000 people [29].
The low testing rate may be a key factor in explaining the good performance based on the
high-efficiency ranking from Stage 1 to Stage 4. Without testing, no data are generated; thus,
higher efficiency scores are obtained. As of 27 June 2020, the total number of confirmed
cases in India reached 508,953, which was about 6.5 times the total number of confirmed
cases of 78,003 during the entire period as of 14 May 2020.

At the onset of the outbreak, Russia announced a temporary ban on Chinese citizens
from entering Russia on 20 February 2020 [25]. This strategy may have been effective in
preventing infection through imported cases from China in Stage 1 and Stage 2. Extensive
testing had been conducted in Russia, including 0.32 tests per 1000 people on 5 March 2020,
1.12 tests per 1000 people on 22 March 2020, 4.38 tests per 1000 people on 4 April 2020,
11.06 tests per 1000 people on 16 April 2020, 27.04 tests per 1000 people on 2 May 2020, and
45.61 tests per 1000 people on 16 May 2020 (the last day of Stage 6). However, Russia’s
health department admitted that the test kits were often wrong and provided false-negative
results. Therefore, the tested people with the virus were allowed to go home and thus
infected other people. Thus, the real number of infected individuals was more than triple
the official figure [33]. The ineffective tests may explain the continual deterioration in
efficiency scores for Russia.

Type (4) countries contained the following nine countries: the USA, Iran, Turkey,
Canada, Indonesia, Pakistan, South Africa, Argentina, and Brazil. If the current trends for
these countries continue into the future, the outcomes do not look optimistic regarding
the epidemic, and these countries need to devote more effort to improving mitigation in
newly confirmed cases as their efficiency ranks were poor in the final stages. Some Type
(4) countries lacked testing capacity in the earlier stages of the pandemic, and thus, the
amount of testing that was performed was much lower than needed. Due to having less
viral testing than the actual need, underestimation of newly confirmed cases may have
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taken place and led to the illusion of efficiency improvement, but eventually, efficiency
ranks dropped in the final stages.

In the USA, the total number of tests performed relative to the size of the population
before 7 March 2020 was very low, at less than 0.01 tests per 1000 people, and the situation
gradually improved in March 2020 (in Stage 3). The testing rate increased to 0.23 tests per
1000 people by the end of March 2020 (in Stage 4) and then quickly increased to 10.43 tests
per 1000 people on 16 April 2020 (in Stage 5). On the day of the final observation point
in Stage 6 (7 May 2020), the testing rate rose to 24.63 tests per 1000 people, which seems
to be a good figure compared to that of other countries. However, several experts have
criticized the fact that the testing levels were not sufficient to meet the need for a gradual
reopening by 1 May 2020 [27]. In addition, existing flaws in other response strategies also
blocked improvements in the efficiency rank for the USA. For example, the US Centers
for Disease Control and Prevention (CDC) emphasized the importance of mask-wearing,
but Donald Trump continued to reject being photographed in public wearing a mask [34].
Some experts have suggested that the guidelines for mask-wearing have been confusing.
Thus, many protesters across the country are described as people who refuse to wear a
mask [35].

In fact, the USA has not been positively and seriously prepared for epidemic mitigation
since the first confirmed case occurred on 23 January 2020. On 23 April 2020, Trump
suggested injecting a powerful disinfectant into coronavirus patients as a possible cure for
COVID-19. This news resulted in criticism from many scholars and reporters and disbelief
and derision worldwide [36].

The trends in efficiency ranks for Type (5) countries, including Mexico, Nigeria, and
Saudi Arabia, fluctuated more than those of the other country types. The testing rate
in Mexico ranged from 0.01 to 3.1 tests per 1000 people during the whole period, which
was much lower than that in other countries. Thus, the mitigation efficiency of Mexico
ranked 17th among the 23 countries in Stage 5 and Stage 6. On 13 June 2020 (the final
day of Stage 6 for Nigeria), the testing rate was 0.44 tests per 1000 people. Nigeria had a
lower testing rate than Mexico, but the efficiency ranks for Nigeria were not bad. Thus, we
reasonably suspect that the high-efficiency ranks of Nigeria may have been caused by an
underestimation due to low viral testing rates.

4.2. The Correlation of Efficiency Ranks among Various Stages

Table 3 indicates that the correlation coefficient between two adjacent stages was
higher than that between two non-adjacent stages. The correlation coefficients between
Stage 1 and each stage after Stage 3 were low and negative. The negative or near-zero
correlation coefficients between Stage 1 and Stages 4–6 imply that the efficiency ranking
of the sampled countries at Stages 4–6 had been reorganized and completely differed
from that at Stage 1. This implies that at Stage 1, some countries started to implement
effective response strategies such as extensive viral testing, lockdowns, wearing of masks,
etc., to prevent the spread of COVID-19 and thus created improved effects at Stages 4–6.
In contrast, some countries purposely neglected the serious and emergent impacts arising
from COVID-19 spread and failed to take any measures in response to the emergence of
the epidemic. On the other hand, the high correlation coefficients between Stage 4 and
Stage 5, Stage 4 and Stage 6, and Stage 5 and Stage 6 imply that the relative efficiency ranks
among these countries became stable because their response strategies had stabilized.

The efficiency ranks in some countries showed a high degree of fluctuation across
stages, especially the Type (5) countries. The high fluctuation in efficiency ranks implied
that good efficiency rankings at a particular stage were only temporary and may have
deteriorated in the next stage. The mitigation efficiency rankings for Type (3) countries
continually worsened from Stage 1 to Stage 6. Thus, the Type (3) countries could not
recover from the attack of COVID-19 in a short time and would have to adopt stricter
response policies to mitigate the spread of COVID-19. Type (4) countries showed a U-

127



Healthcare 2021, 9, 755

shaped pattern, demonstrating temporarily improved ranks in the middle stages, but
eventually, the ranking regressed in the final stages.

Both the inverted U-shaped (Type 1) and inverted N-shaped (Type 2) patterns in the
trends in efficiency ranks seemed to be a good sign of improvement, as the efficiency ranks
increased in the last stages. The probability of recovering from the attack of COVID-19 for
Type (1) and (2) patterns is higher than that for other patterns. Nevertheless, the overall
efficiency was calculated based on the whole period covering 105 days since the first
confirmed case. The efficiency obtained was only temporary and could change for the
better or worse if the assessment stage was extended to cover more days.

4.3. The Epidemic Stability

At the beginning of June 2020, the infectious disease COVID-19 remained a high risk
in the world, but many countries have since attempted to lift the state of lockdown, restart
the economy, and take action, as their governments have considered that the number of
confirmed cases was greatly reduced and that newly diagnosed cases may be considered
sporadic cases. For example, Trump attempted to end the lockdown and the stay-at-home
order and to reopen schools at the beginning of June 2020 [37].

There was a high correlation between the efficiency scores in two adjacent stages, but
it was still difficult to predict the epidemic stability of the next stage based on that of the
previous stage. Thus, the data of the newly confirmed cases for the current dates are only
for reference to determine the timing of restarting the economy. This paper suggests that
an epidemic stability indicator in combination with a trend pattern of efficiency ranks such
as Type (1) or (2) may be employed to judge the appropriateness of any measures to ease
the response strategies such as travel restrictions, stay-at-home orders, and mask-wearing.

Low values of epidemic stability imply that the trend regarding the epidemic has
attained a stable state and approached zero confirmed cases. Thus, China, Japan, Korea,
and Australia seem to have recovered from the attack of COVID-19, while Brazil, Saudi
Arabia, South Africa, and the USA remain engaged in the battle against COVID-19 and are
required to devote more effort to create new opportunities. On 27 June 2020, China, Japan,
Korea, and Australia had 24, 100, 51, and 37 daily new confirmed cases [1], respectively,
being much lower than the peak of daily new confirmed cases for each country. In contrast,
at the end of June 2020, Brazil and the USA continually set new records for daily new
confirmed cases. The number of newly confirmed cases on 27 June 2020 was 39,483, 3938,
6215, and 40,526 cases for Brazil, Saudi Arabia, South Africa, and the USA, respectively [1].

On 30 June 2020, the European Council announced the easing of travel restrictions
from 1 July 2020 for residents of recommended countries, including Australia, Japan, Korea,
China, and Canada [38]. As indicated in Table 4, China, Japan, Korea, and Australia ranked
first to fourth in epidemic stability. Canada was slightly behind in 13th place. To examine
the appropriateness of lifting the travel restrictions at the external borders for residents
of these countries, we used the data for 27 June 2020 as an example. On that day, the
number of newly confirmed cases in China, Japan, Korea, Australia, and Canada was 24,
100, 51, 37, and 380, respectively, equivalent to a stability of 0.0168, 0.791, 0.995, 1.451,
and 10.068 cases per million per day. The ES on 27 June 2020 in China, Japan, Korea, and
Australia was much lower than the value of Germany’s ES (Table 4). This implies that
the spread of COVID-19 had been controlled in these countries and was more stable than
in Germany. The ES value on 27 June 2020 for Canada was nearly the same as that for
France, as indicated in Table 4. However, Canada showed a U-shaped pattern for the trend
in efficiency ranks, and it is suggested that the EU wait and observe the efficiency trend
and the newly confirmed cases for Canada. Thus, the results suggest that the lifting of
travel restrictions for these countries, with the exception of Canada, is quite reasonable
based on the indicator of epidemic stability and the trends in efficiency ranking presented
in this paper.
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4.4. The Effect of Vaccination on Changes in Efficiency Ranks

Since the outbreak of the epidemic, many countries have devoted efforts to develop
vaccines for COVID-19 to mitigate the transmission of the virus. As of April 2021, several
vaccines were authorized by many countries for public use, including Pfizer-BioNTech,
Moderna, BBIBP-CorV, CoronaVac, Covaxin, Sputnik V, AstraZeneca, and Johnson &
Johnson [39]. By the end of May 2021, 1.17 billion doses of COVID-19 vaccines had been
administered in the world [40]. The starting data of vaccination for these 23 countries
and the cumulative vaccination rate by 25 May 2021 are listed in Table 5, according to
which China and Russia started vaccinations earlier than other countries did, starting
from 15 December 2020. Nigeria was the last country to start the vaccination program on
24 March 2021 among these 23 countries.

Table 5. The vaccination starting date, cumulative vaccination rates by 25 May 2021, and efficiency
ranking in the weeks of 4–10 January (Rank1) and 17–23 May 2021 (Rank2).

Country
Vaccination

Starting Date
Vaccination Rates # by

25 May 2021
Rank1 Rank2

UK 2021/1/3 91.32 23 9

USA 2020/12/20 86.48 21 13

Canada 2020/12/16 58.13 13 17

Germany 2020/12/27 56.52 14 16

Spain 2021/1/4 54.07 22 14

Italy 2020/12/27 53.54 17 15

France 2021/1/5 49.85 19 20

China 2020/12/15 39.37 1 1

Saudi Arabia 2021/1/6 38.49 3 8

Turkey 2021/1/14 33.81 15 10

Brazil 2021/1/19 30.38 18 22

Argentina 2020/12/31 25.07 16 23

Mexico 2020/12/27 21.49 11 7

Russia 2020/12/15 18.92 12 12

Australia 2021/2/23 14.88 2 3

India 2021/1/16 14.38 7 21

Korea 2021/2/26 11.79 6 4

Indonesia 2021/1/22 9.43 8 6

Japan 2021/2/22 8.38 9 11

Iran 2021/3/19 3.74 10 18

Pakistan 2021/3/14 2.43 5 5

South Africa 2021/2/19 1.18 20 19

Nigeria 2021/3/24 0.94 4 2
# unit: doses per 100 people.

Typically, individuals need two weeks after a one-dose vaccine or after vaccination
of the second dose of a two-dose vaccine to have full protection against the COVID-19
virus [41]. Thus, the analysis of the effect of vaccination on efficiency change started from
the beginning of 2021. The ranking of mitigation efficiency in the period of 4–17 Jan-
uary 2021 across countries was compared with that in the period of 10–23 May 2021.

As of 25 May 2021, the UK and the USA had the highest cumulative vaccination rate,
reaching 91.32 doses and 86.48 doses per 100 people indicated in Table 5, much more than
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that of other countries. In contrast, Nigeria and South Africa had only 0.94 doses and
1.18 doses per 100 people, ranking at the bottom. Table 5 also lists the mitigation efficiency
rank for these countries in the period of 4–17 January 2021 (in terms of Rank1) and in
the period of 10–23 May 20 (in terms of Rank2). Among these 23 countries, the efficiency
rankings of the UK and the USA changed the most. After the start of the vaccination
program, the efficiency of the UK and of the USA was greatly improved, from 23rd and
21st place in the period of 4–17 January 2021 to 9th and 13th place in the period of 10–
23 May 2021, respectively.

The improvement in the ranking of mitigation efficiency in the United Kingdom
and the United States can be explained by the substantial reduction in newly confirmed
cases in these two countries. The reduction rate of newly confirmed cases in the UK
was 97%, from 417,620 cases in the week of 4–10 January 2021 to 12,466 cases in the
week of 17–23 May 2021. The newly confirmed case number in the USA decreased from
1,786,773 cases in the week of 4–10 January 2021 to 188,410 cases in the week of 17–23
May 2021, with a reduction rate of 89.45%. This implies that the vaccination programs
implemented in these two countries have made a great contribution to protecting the public
from infection.

In contrast, the country with the most regressive efficiency ranking was India, which
dropped from 7th place in the period of 4–17 January 2021 to 21st place in the period of
10–23 May 2021. The major reason for the efficiency drop in India may be the rapid increase
in newly confirmed cases from 126,319 daily cases in the week of 4–10 January 2021 to
1,846,055 cases in the week of 17–23 May 2021. A possible cause for the surge in COVID-19
includes the easing of social distancing and mask-wearing as well as more human contacts
due to mass political rallies for recent elections and religious events [42]. Compared to
other countries, the vaccination rates in India were not bad, reaching 14.38 doses per
100 people, although this was much lower than the required herd immunity threshold of
65–70% vaccine coverage rates [43], equivalent to about 130–140 doses per 100 people. The
case of the pandemic in India shows that the surge of the epidemic in a country is possible
even if vaccination programs have been started.

Compared with the UK and the USA, the cumulative vaccination rate of European
countries and Canada as of 25 May 2021, shown in Table 5, is 49.85 to 58.13 doses per
100 people, which is about 33–44% lower than that of the UK and the USA. However, the
improvement in the mitigation efficiencies in these European countries and Canada is not
so obvious as in the UK and the USA. This paper suggests that only when a country’s
vaccination rate reaches a certain level can the spread of the epidemic be slowed down.

5. Conclusions

At the onset of the COVID-19 infection in different populations, mass testing programs
and effective tracing systems on infected people were implemented in some countries,
such as China and Korea. Based on the trends in efficiency ranks and the epidemic
stability indicators, China, Korea, Japan, and Australia have performed better than other
countries have. Thus, this paper suggests that mass testing together with other strategies
such as contact tracing, lockdowns, mask-wearing, and social distancing are significantly
effective in mitigating the transmission of COVID-19. Testing suspected persons identified
through contact tracing and reducing interpersonal contacts through complete or partial
lockdown also play important roles in reducing the number of confirmed cases. Castillo
et al. [44] examined the effect of the stay-at-home policy on COVID-19 infection rates and
found that the infection rate decreased from 0.113/day pre-policy to 0.047/day post-policy.
Ferguson et al. [45] found that a lockdown may result in an average reduction in COVID-
19 transmission by 50%, school closure by 20%, and other measures by approximately
10% (cited from Willis et al. [46]). Some other studies have also presented the same
conclusions that non-pharmaceutical interventions may effectively prevent the spread of
infection [47,48].
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Pearson’s correlation tests were also performed in this paper to examine the impact of
efficiency at earlier stages on that in subsequent stages and showed that the efficiency ranks
for each country dramatically changed across stages. Due to insufficient testing facilities, the
number of confirmed cases may be underestimated at the initial stages. Thus, the mitigation
efficiency scores in the earlier stage might be less accurate. The main contribution of this
paper is first that it demonstrates the relative mitigation efficiencies of various countries in
various stages of the pandemic. Secondly, this paper integrates epidemic stability indicators
with the obtained efficiency trends to judge the appropriateness of reopening the economy.
While having not reached an appropriate level of epidemic stability, economic reopening
may damage the anti-epidemic achievements from the earlier stages and lead to a second
wave of the epidemic with exponential growth in the number of newly confirmed cases. In
the future, a model needs to be developed to ensure the reliability of data on the number of
confirmed cases reported by each country. In addition, the role of vaccines in affecting the
spread of diseases may be worthy of attention.
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Abstract: With the novel coronavirus disease 2019 (COVID-19) pandemic, the need for radiologic
procedures is increasing for the effective diagnosis and follow-up of pulmonary diseases. There is an
immense load on the radiographers’ shoulders to cope with all the challenges associated with the
pandemic. However, amidst this crisis, Lebanese radiographers are also suffering from a socioeco-
nomic crisis and record hyperinflation that have posed additional challenges. A cross-sectional study
was conducted among registered Lebanese radiographers to assess the general, workplace conditions,
health and safety, mental/psychologic, financial, and skill/knowledge development impacts. Despite
applying an adapted safety protocol, institutions are neither providing free RT-PCR testing to their
staff nor showing adequate support for infected staff members, thus causing distress about contract-
ing the virus from the workplace. Aggravated by the deteriorating economic situation that affected
the radiographers financially, they additionally suffer from severe occupational physical and mental
burnout. Regardless of that, they used their free time during the lockdown for skill/knowledge
development and have performed many recreational activities. This cross-sectional study highlighted
the different ways the pandemic has impacted the radiographers: physically, psychologically, and
financially. It aimed to shed light on what these frontline heroes are passing through in the midst of
all these unprecedented crises.

Keywords: COVID-19; radiographers; radiology and medical imaging; safety protocols; social and
economic consequences

1. Introduction

The outbreak of the SARS-CoV-2 virus in December 2019 through the increasing
number of patients suffering from a new form of “viral pneumonia” and the declaration
of the coronavirus disease 2019 (COVID-19) pandemic by the World Health Organization
(WHO) have flipped the entire world upside down [1]. Despite having less fatality rate
(3.4%) and milder symptoms than its precursors, SARS-CoV (9.6%) and MERS-CoV (35%),
the new SARS-CoV-2 has faster human-to-human transmission [2], which has been clearly
shown by its ability to infect over 83 million people around the globe within its first year [3].
By the end of the year 2020, several potential vaccines (i.e., Pfizer/BioNTech, Moderna,
Oxford-AstraZeneca, Sputnik V, etc.) have cleared phase III trials and were approved by
health authorities for emergency use [4]. Many countries around the globe have already
started their vaccination campaigns, with high hopes of slowing down the spread of the
disease. Despite showing more than 90% efficiency in clinical trials, there has been no
concrete evidence thus far concerning possible adverse effects and long term immunity,

Healthcare 2021, 9, 362. https://doi.org/10.3390/healthcare9030362 https://www.mdpi.com/journal/healthcare
134



Healthcare 2021, 9, 362

as well as the mechanism of action in the elderly and those suffering from underlying
health conditions [5]. Additionally, the sudden emergence of numerous strains worldwide,
such as the B.1.1.7 (United Kingdom) and B.1.1.28 (South Africa) linages, added to their
divergent mutations, the little known information about their severity, transmission, and
resistance have all put the fate of the newly proposed treatments and vaccines at stake [6,7].

In addition to the frightening infection and deaths worldwide, COVID-19 has taken
its toll on the global economy. With increasing infections and multiple forced lockdowns,
many businesses, manufacturing companies, and organizations reduced their activities,
sales, and overall productions, which, in turn, slowed down the global economy until it
almost came into a “freeze” [8]. The global economic knockout has drastically affected
healthcare workers, particularly the radiology department. With the increasing need of
intensive care unit (ICU) beds, medications, and personal protective equipment (PPE) on
one hand, and the reduction in admissions on the other hand due to fear of contracting
the virus, hospitals are struggling to maintain their revenues [9]. Radiology departments
worldwide are experiencing a significant drop in imaging volumes, especially screening
services for breast and lung cancer, after the American College of Radiology (ACR) and
Centers for Disease Control and Prevention (CDC) implemented several guidelines, some
of which included postponing and rescheduling non-urgent patient visits [10].

As for Lebanon, a 10,452 Km2 country located in the Middle East, the battle with
controlling the viral spread is strenuous. With the first COVID-19 infection reported on
21 February 2020, Lebanon has faced many obstacles that hindered the ability to slow the
spread of the virus among its inhabitants [11]. Despite the fact that Lebanon was not the
pioneer in healthcare according to the WHO’s report in 2000, holding the rank 91 [12],
the country underwent various changes, reforms, and advancements to be ranked as the
23rd country worldwide in 2018 according to Bloomberg’s Healthcare Efficiency Index [13].
However, according to the same index, the country has later on declined and ranked 48th in
2020 amid the pandemic, since Lebanon was less prepared for such a pandemic compared
to other countries. Unfortunately, this efficient healthcare system is not free for its citizens.
This has led many Lebanese people suffering from COVID-19 symptoms to skip performing
necessary diagnostic tests and avoid hospital admission simply because they cannot afford
the cost. In addition, in spite of having some of the most advanced hospitals, Lebanon,
like many other countries, was not prepared for such pandemic due to the limited number
of beds in the ICUs and the significant shortage in ventilators. Therefore, in spite of all
efforts to “flatten the curve”, Lebanon has recorded an exponential drastic increase in the
daily number of cases and deaths. The reason behind that was the massive explosion that
occurred at the Port of Beirut on 4 August 2020. The explosion killed over 200 people,
injured more than 6000 others, and left around 300,000 people homeless [14], causing
chaos in hospitals as well as a spike in the reported COVID-19-positive cases. Following
the explosion, various essential hospitals in the capital were completely destroyed, thus
putting more weight on the medical staff, especially the radiology department.

On top of that, due to political problems, Lebanon is suffering from a critically deteri-
orating economic crisis. The national currency, the Lebanese pound (LBP), is falling stiff
against the United States dollar (USD). It lost about 80% of its value, thus causing a severe
inflation in the country [15]. With inflation reaching terrifyingly high levels, Lebanon is
currently ranked second worldwide in terms of hyperinflation according to the Hanke’s
Annual Inflation Rate model [16]. Besides increasing poverty level to 55% (compared to
28% in 2019) [17], this inflation negatively impacts the healthcare system as all products
needed are imported in foreign currency (i.e., USD or EUR). Most healthcare institutions in
the country are private hospitals and/or medical centers and laboratories. Therefore, there
is a huge difficulty in coping with the increasing prices of materials and equipment, thus
posing a risk to the staff’s health and safety as institutions administrators can no longer
afford adequate and/or good quality PPE and disinfecting/cleaning agents. This increases
the threat to healthcare members, especially radiographers, of contracting the virus from
the workplace and transmitting it to their family and/or loved ones. The worsening eco-
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nomic situation does not only strike the healthcare systems and staff in Lebanon financially,
but also drains them of all energy and hospital beds by escalating the daily number of
COVID-19-reported cases. Lebanese people are forced to break all lockdown rules and
open their shops/businesses in order to put food on their tables and feed their families,
a phenomenon accompanied by the absence of social distancing and precautions, thus
reflecting a soar in COVID-19 cases and more pressure on the healthcare system.

Following international guidelines, thoracic imaging, especially chest radiography
and chest Computed Tomography (CT), are being laboriously used in all hospitals and
imaging centers in Lebanon as powerful tools for the diagnosis, detection of complications,
and follow-up of COVID-19 patients [18]. Various studies have proven the importance
of chest CT in detecting SARS-CoV-2 in patients with negative reverse transcription poly-
merase chain reaction (RT-PCR) results [19]. One study involving 1014 patients showed
that chest CT scan had a higher sensitivity (97%) compared to RT-PCR [20]. In addi-
tion, a recent study proved the practicability of magnetic resonance imaging (MRI) in
the detection of pulmonary changes and damage caused by COVID-19, thus proposing a
potential radiation-free alternative to chest CT, especially when periodic, repetitive scans
are required for follow-up [21]. Furthermore, the newly emerging artificial intelligence
(AI)-based algorithms that have the ability to detect COVID-19 pneumonia on chest CT
with approximately 90.8% accuracy, 84% sensitivity, and 93% specificity [22], can conse-
quently enhance the paramount role radiographers and medical imaging play during the
COVID-19 pandemic.

The huge workload on radiology departments in Lebanon, specifically on Lebanese
radiographers or radiologic technologists, due to the ongoing pandemic, as well as the
worsening economic situation, have led to many adverse effects such as irregular and
disturbed shifts, loss of work, increased radiation exposure, deteriorating mental and
physical health. There are currently no studies conducted in the region to point out the
critical situation radiographers or radiologic technologists are going through. This study
aimed to shed light on what the frontline heroes are going through in the midst of all
these unprecedented crises, and evaluate factors associated with stress from contracting
the COVID-19 virus from the workplace among radiography technicians.

2. Methods

2.1. Study Design

A cross-sectional study was conducted among radiographers or radiologic technolo-
gists registered in the Lebanese Society of Radiographers (LSR) in multiple hospitals and
medical centers all over the country. They were requested to fill out an electronic survey
specifically tailored to inquire how the pandemic affected them, their work, and their
overall wellbeing, directly and indirectly. The study was conducted from 3 December 2020
until 17 December 2020.

2.2. Minimal Sample Size Calculation

On the basis of a population size of 325 active radiography technicians, and a 75.4%
expected frequency of workplace-related stress after the outbreak [23], we found that the
minimal sample size needed for bivariate and multivariable analysis was 152 according to
the Epi-info software (Centers for Disease Control and Prevention, Atlanta, GA, USA) [24].

2.3. Questionnaire and Variables

The online survey, proposed in 3 languages (English, Arabic, and French), was dis-
tributed to all LSR registered members via the social network platforms (i.e., official
WhatsApp groups of the syndicate). The survey was composed of 26 questions organized
into 6 sections (general, workplace conditions, health and safety, mental/psychologic,
financial, and skill/knowledge development questions). The first section aimed to study
the demographical and educational status of the radiographers: age, gender, marital status,
degree, and workplace type. The second section aimed to assess the changes made in
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the workplace: variability in shifts, overall changes in department workload, workflow,
protocols, and safety measures (PPE use, disinfection, compulsory mask use). The next
section discussed the impact of the virus on technologists’ health and safety with questions
evaluating whether they have contracted the virus, its severity, its transmission, and the
need for any hospital admission. The following section analyzed the mental or psychologic
outcome, with questions inquiring about the presence and severity of workplace-related
stress, its impact on them and their family/loved ones, and the support received. The fifth
section aimed to determine the financial impact of the pandemic on Lebanese radiogra-
phers by including questions concerning the monthly salary, the extent of modifications
done to that salary, and whether the radiographers are considering quitting their jobs.
The last section estimated a rather positive impact of the pandemic, especially during the
lockdown periods and decreased shifts, in terms of skills and/or knowledge development
with questions evaluating the use of free time in beneficial, recreational activities and the
preferred type of activities.

2.4. Statistical Analysis

Descriptive, bivariate, and multivariable statistical analyses were conducted using
Statistical Package for the Social Sciences (SPSS) v.25 (Armonk, NY, USA). The quantitative
variables were expressed as percentages and comparisons were made using the chi-squared
test. A multinomial regression was conducted, taking the stress/worry about contracting
COVID-19 from the workplace categories (strongly disagree/disagree, agree/strongly
agree, and neutral) as the dependent variable. The neutral group was taken as reference.
The Nagelkerke pseudo R2 values were also calculated to determine the variance explained
by each independent variable of the outcome variable. Significance was set at p < 0.05.

3. Results

A total of 212 survey responses that accounted for 32.5% of overall registered radiologic
technologists or 65.3% of active members was received. Out of the three survey languages
available, the Arabic language was preferred by almost 46.23% (n = 98) of radiographers,
then the English language with 39.62% (n = 84) submissions, followed by the French
language with 14.15% (n = 30) submissions (Figure 1). As for the rest of the survey
questions, the results of the three survey languages were combined.

Figure 1. Pie chart showing the percentage distribution of the three languages: English, Arabic, and
French (the percentages were rounded to the nearest whole number).

3.1. General Questions

Responses were received mainly from radiographers that belonged to the 20–29 age
group (47.17%) and the 30–39 age group (31.13%), while only 1.89% of radiographers were
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above 60 years old. Concerning the gender distribution of radiographers, responses were
almost equally distributed between males and females, with the percentage of males being
slightly greater than that of females (51.42% vs. 48.58%, respectively). As for the marital
status, results showed that 52.36% of participants were married, 38.21% were single, 8.02%
were engaged, and only 1.41% were divorced. Concerning the highest degree in the field,
participants held a T.S./L.T. (technical degrees) in Radiography with 36.32% submissions,
16.98% had a university diploma, 33.96% earned their Bachelor of Science (B.S.) degree,
8.02% had a Master of Science (M.S.) degree, and only 4.72% chose the “other” option and
relied mainly on practical experience. Regarding the distribution of work locations, most of
the participants (71.23%) worked in private hospitals, 14.62% in imaging centers, and only
10.83% in public hospitals. Table 1 summarizes the questions, answers, and percentages for
this section.

Table 1. Table summarizing the questions, choices, and percentages concerning the general
questions section.

Question Choices and Percentages

Age 20–29
47.17%

30–39
31.13%

40–49
11.79%

50–59
8.02%

60+
1.89%

Gender Males
51.42%

Females
48.58%

Marital
Status

Single
38.21%

Engaged
8.02%

Married
52.36%

Divorced
1.41%

Highest
Degree

T.S./L.T.
36.32%

Diploma
16.98%

B.S.
33.96%

M.S.
8.02%

Others
4.72%

Work
Location

Private Hospital
71.23%

Public Hospital
10.85%

Lab/Medical Imaging
Center
14.62%

Others
3.30%

3.2. Workplace Conditions during the Pandemic

A total of 69.81% of participants agreed that the workload in the department was
affected by the pandemic (agree (45.28%), strongly agree (24.53%)). Similarly, the highest
percentage of participants (58.49%) agreed (agree (37.74%), strongly agree (20.75%)) that
their shift duration and distribution were impacted by the pandemic. While voting for the
modality that received the most workload, the most selected choices were CT and X-ray,
with 47.87% and 38.53%, respectively. Participants were given the chance to select more
than one option resulting in a total of 353 votes, 169 for CT and 136 for X-ray. When asked
whether the institution is applying an adapted safety protocol for COVID-19 patients,
67.45% of votes agreed (agree (47.17%), strongly agree (20.28%)). In the same sense, most
radiographers agreed that their institution is providing PPE and/or cleaning/disinfecting
agents with around 69.81% of the votes (agree (43.87%), strongly agree (25.94%)). Likewise,
88.68% of the participants agreed (agree (32.08%), strongly agree (56.60%)) that their
institution is forcing all patients, visitors, and staff to wear face masks. Figure 2 summarizes
the questions, answers, and percentages for this section.
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Figure 2. Pie charts summarizing the questions, choices, and percentages concerning the workplace conditions section.

3.3. Health and Safety

Responses showed that 64.15% of radiographers disagreed (disagree (25.00%), strongly
disagree (39.15%)) that their institution is providing regular/periodic, free PCR testing for
the staff, while only 25.94% agreed. The highest percentage of participants 74.53% did not
contract the virus. Out of the 12.26% radiographers who caught the virus, 61.54% got it
from the workplace, 34.62% suffered from mild symptoms, and 92.31% were not admitted
to the hospital. Only 30.77% of infected radiologic technologists transmitted the virus
to family members/friends/colleagues, while 50.00% did not, and 19.23% were not sure.
Table 2 summarizes the questions, answers, and percentages for this section.
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Table 2. Table summarizing the questions, choices, and percentages concerning the health and safety section.

Question Choices and Percentages

My institution is providing
regular/periodic, free PCR

testing for staff.

Strongly Disagree
39.15%

Disagree
25.00%

Neutral
9.91%

Agree
16.04%

Strongly Agree
9.90%

Have you contracted
the virus?

Yes
12.26%

No
74.53%

I am not sure
13.21%

Is it from the workplace? Yes
61.54%

No
11.54%

I am not sure
26.92%

What was the severity of
the disease?

No symptoms
7.69%

Mild symptoms
34.62%

Moderate symptoms
30.77%

Severe symptoms
26.92%

Were you admitted to
the hospital?

Yes
8.02%

No
25.94%

Did you transmit the virus to
any family

member/friend/colleague?

Yes
30.77%

No
50.00%

I am not sure
19.23%

3.4. Financial Questions

Participants were asked to give an estimate (in LBP) of their original monthly salary
provided by the institution, according to the work contract (Figure 3).

 
Figure 3. Bar graph presenting the percentages of salary ranges as disclosed by the participants.

While 60.85% of radiologic technologists had no change in their salary, 30.19% dis-
closed that they had 25–50% or even more than 50% reductions in their salary, whereas
4.24% were not getting paid their monthly salary. Moreover, 61.11% of participants dis-
agreed (disagree (36.42%), strongly disagree (24.69%)) on leaving their job/staying home,
while 35.80% had a different opinion. Table 3 summarizes the questions, answers, and
percentages for this section.
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Table 3. Table summarizing the questions, choices, and percentages concerning the financial questions section.

Question Choices and Percentages

To what extent did the
institution

modify/decrease the
monthly salary provided

to you in accordance
with the economic

situation?

Severely
(>50% reduction)

6.13%

Moderately
(25–50% reduction)

24.06%

No Change
60.85%

My salary was
modified but what
was reduced will
be paid later on

4.72%

I am not getting
paid my

monthly salary
4.24%

I am considering leaving
job/staying home, as it

is not worth it.

Strongly Disagree
24.69%

Disagree
36.42%

Neutral
3.09%

Agree
25.31%

Strongly Agree
10.49%

3.5. Mental/Psychological Questions

Concerning mental/psychological questions, 60.85% of radiographers agreed (agree
(35.85%), strongly agree (25.00%)) that they were feeling stressed/worried about contract-
ing the virus from the workplace. Similarly, 67.92% agreed (agree (45.75%), strongly agree
(22.17%)) that their family members, friends, and/or loved ones were affected by this work-
related stress. Furthermore, 43.86% of surveyors disagreed (disagree (20.75%), strongly
disagree (23.11%)) that their institution is showing adequate social, psychological, and/or
financial care/follow up for staff members who contracted the virus. Half of the partici-
pants disagreed (disagree (25.47%), strongly disagree (24.53%)) about thinking/planning
to change the field of work and leave the healthcare system; 69.81% of responders agreed
(agree (25.00%), strongly agree (44.81%)) about leaving the country to seek a better opportu-
nity abroad, while only 16.04% voted for the opposite. Figure 4 summarizes the questions,
answers, and percentages for this section.

3.6. Skill/Knowledge Development

More than half of the participants (65.09%) used their free time during the lockdown for
skill development and/or knowledge expansion. Numerous options were selected regarding
the kind of activities done, and many of the participants chose the “other” option. For
simplicity, the kinds of activities done are summarized in the bar graph below (Figure 5).

3.7. Bivariate Analysis

A significantly higher percentage of persons who had a neutral opinion about the
workload being affected by the pandemic agreed/strongly agreed that they are stressed
and worried about contracting COVID-19 from the workplace (Table 4). No significant
association was found between all other variables and the stress/worry about contracting
COVID-19 from the workplace.
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Figure 4. Pie charts summarizing the questions, choices, and percentages concerning the men-
tal/psychological questions section.

Figure 5. Bar graph summarizing the various types of recreational activities done by the participants
during their free time in the lockdown.
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Table 4. Bivariate analysis of factors associated with stress categories.

Variable
Stress/Worry about Contracting COVID-19 from the Workplace p
Neutral Strongly Disagree/Disagree Agree/Strongly Agree

Age categories (in years) 0.145
20–29 27 (26.5%) 22 (21.6%) 53 (52.0%)
30–39 16 (24.2%) 9 (13.6%) 41 (62.1%)
40–49 4 (16.0%) 3 (12.0%) 18 (72.0%)

50 and above 1 (4.8%) 3 (14.3%) 17 (81.0%)

Gender 0.238
Male 29 (26.6%) 20 (18.3%) 60 (55.0%)

Female 19 (18.1%) 17 (16.2%) 69 (65.7%)

Marital status 0.841
Single/engaged/divorced 25 (24.3%) 17 (16.5%) 61 (59.2%)

Married 23 (20.7%) 20 (18.0%) 68 (61.3%)

Workload affected by the pandemic 0.034
Strongly disagree/disagree 12 (29.3%) 6 (14.6%) 23 (56.1%)

Neutral 0 (0%) 5 (21.7%) 18 (78.3%)
Agree/strongly agree 36 (24.0%) 26 (17.3%) 88 (58.7%)

Shift duration distribution impacted
during the pandemic

0.204

Strongly disagree/disagree 12 (23.5%) 4 (7.8%) 35 (68.6%)
Neutral 8 (21.6%) 5 (13.5%) 24 (64.9%)

Agree/strongly agree 28 (22.2%) 28 (22.2%) 70 (55.6%)

Institution applies adapted safety
protocol

0.268

Strongly disagree/disagree 4 (15.4%) 2 (7.7%) 20 (76.9%)
Neutral 8 (18.6%) 6 (14.0%) 29 (67.4%)

Agree/strongly agree 36 (24.8%) 29 (20.0%) 80 (55.2%)

Institution supplying cleaning agents 0.224
Strongly disagree/disagree 4 (17.4%) 4 (17.4%) 15 (65.2%)

Neutral 6 (14.6%) 4 (9.8%) 31 (75.6%)
Agree/strongly agree 38 (25.3%) 29 (19.3%) 83 (55.3%)

Institution forces mask wearing 0.083
Strongly disagree/disagree 4 (36.4%) 0 (0%) 7 (63.6%)

Neutral 0 (0%) 2 (15.4%) 11 (84.6%)
Agree/strongly agree 44 (23.2%) 35 (18.4%) 111 (58.4%)

Numbers in bold indicate significant p-values.

3.8. Multivariable Analysis

The results of the regression, taking stress/worry about contracting COVID-19 from
the workplace (agree/strongly disagree vs. neutral*) as the dependent variable, showed
that having 50 or more years vs. 20–29 years (adjusted odds ratio (aOR) = 9.53; p = 0.036)
was significantly associated with higher odds of agreeing/strongly agreeing about having
stress/worry about contracting COVID-19 from the workplace (Table 5).

Table 5. Multinomial regression.

Stress/Worry About Contracting COVID-19 from the Workplace (Agree/Strongly Agree vs. Neutral)

Variable aOR p 95% CI

Age categories (in years) 0.182
20–29 1
30–39 1.28 0.531 0.59–2.79
40–49 1.69 0.407 0.49–5.81

50 and above 9.53 0.036 1.16–78.30

Numbers in bold indicate significant p-values.
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None of the variables were significantly associated with disagreeing/strongly dis-
agreeing about having stress/worry about contracting COVID-19 from the workplace
compared to neutral.

Variables entered in the model: workload affected by the pandemic, institution forces
mask wearing, age categories (Nagelkerke pseudo R2 = 21.3%); Nagelkerke pseudo R2 for
the variable workload affected by the pandemic = 6.9%; Nagelkerke pseudo R2 for the
variable institution forces mask wearing = 6.4%; Nagelkerke pseudo R2 for the variable age
categories = 6.8%; numbers in bold indicate significant p-values (p < 0.05).

4. Discussion

Radiology, especially chest X-ray and CT examinations, has played a crucial role
and proven its effectiveness in the diagnosis and follow-up of pneumonia in COVID-19
patients, in addition to assessing better treatment protocols, including measurement of
disease changes and predicting prognosis [25]. Radiologic technologists stand equal to, and
side by side with, all doctors and nurses who are fighting hand-in-hand in this pandemic,
deserving the title “frontline heroes”. With the radiology department being the primary
destination to all Emergency Room (ER) patients suffering from respiratory problems and
suspected to be COVID-19-positive, the radiographers’ roles and direct contact with these
patients weigh no less than those of their medical colleagues.

This distinctive study is the first of its kind in the region and aimed to assess the direct
and indirect impact of the ongoing COVID-19 pandemic on radiographers in a country
severely affected by the COVID-19 pandemic, in addition to political and economic crisis.

Most radiologic technologists in the country are relatively young (belonging to the
20–29 age group), with the genders almost equally distributed between males and females.
Institutions all over the country are facing a decrease in imaging volumes, as shown
by the large number of radiographers who agreed/strongly agreed that the workload
in their department and shifts were impacted. Similarly, many hospitals and imaging
centers around the globe have also seen significant drops in non-urgent outpatient visits,
imaging, and services, even below baseline values. Nevertheless, thoracic imaging volumes
involving X-ray and CT were not severely impacted by the pandemic [26]. The results
clearly show the vital role of X-ray and CT scan in this management, as they received
the greatest amount of votes regarding the modalities, with most workload reflecting the
important role of thoracic imaging in managing patients during the pandemic by detecting
signs of COVID-19 pneumonia [27]. Most healthcare systems are implementing and
adapted safety protocol when dealing with COVID-19 patients and are supplying the staff
with the appropriate PPEs (i.e., masks, face shields, gloves, etc.) and cleaning/disinfecting
agents. The strict rules concerning the compulsory use of face masks by patients, visitors,
and staff also reflect the efficiency of institutions’ efforts in controlling disease spread, a
vital strategy that is implemented around the globe for disease handling and protection
of the staff from infections [28]. Proven effective, a very high number of participants did
not contract the virus. Those who did, on the other hand, suffered from mild to moderate
symptoms and did not require hospital admission.

As for the financial aspect, the median monthly income of the Lebanese radiographers
is 1661,125 LBP, which is relatively low compared to the high hyperinflation levels the coun-
try is suffering from and the fall of the Lebanese currency compared to foreign currencies,
especially in black markets. The radiographer’s average monthly salary that used to be
equivalent to around 1096 USD pre-hyperinflation (official exchange rate 1 USD = 1515 LBP)
now barely equals 144 USD (black market 1 USD = 11,500 LBP). Despite the economic crisis,
more than half of the participants reported no change in their monthly income, yet a con-
siderable number of radiographers are suffering from a 20 to 50% reduction in their salary.
A struggle that reflects the fact that the middle-income level of the Lebanese population is
shrinking. Regardless of all challenges and reductions, radiographers disagreed quitting
their job and/or staying home, as they strongly hold onto their humane role and life-saving
duties at all costs. The proceeding pandemic has affected Lebanese radiographers, not only
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physically, but mentally as well, with most radiologic technologists reporting increased
stress and/or anxiety regrading contracting the virus from the workplace. This stress has
also impacted their families, friends, and/or loved ones too. This stress and “burnout”
does not only apply to Lebanese radiographers and their families, as it is also reported
by countless radiographers universally who most suffer constant distress concerning the
high risk of contracting the virus from COVID-19-positive patients when exposed to them
without appropriate PPE [29]. Various studies and publications have heavily discussed
how stress, especially at times of a pandemic such as COVID-19, may be a valuable variable
in preventing the spread of the virus. Those suffering constant stress, mainly the elderly as
shown in the statistical analysis, have an aggravated fear of getting infected by the virus,
added to the fear of believing false information found online. These fears have a positive
impact on these individuals, forcing them to constantly search for legitimate and scientific
information and avoid false theories. Moreover, this “beneficial stress” may lead to the
correct and efficient application of protection methods and the adoption of correct hygienic
practices. However, the adverse effects of stress, especially over prolonged period the
pandemic has been going as well as the forced lockdowns and frightening death toll, may
outweigh the benefits. Prolonged exposure to stress can negatively impact body function,
leading to morphological and functional changes in various parts of the brain like such as
hippocampus (leading to memory and learning disorders), as well as amygdala and tempo-
ral lobe (resulting in cognitive, behavioral, and mood disorders). In addition, it was proven
that stress can impair the immune system, thus leading to more illnesses [30]. Lebanese
radiographers are passing through a highly stressful period, whether it be through physical,
mental, financial, and/or work-related strain. Unfortunately, institutions in Lebanon do
not show adequate social, psychological, and/or financial care or follow-up to the infected
staff members, which, in turn, add up to the deteriorating mental health of radiographers
in the country. In spite of that, they disagree on changing their field of work and leaving
the healthcare system but, in turn, are planning to leave the country in hopes of seeking a
better opportunity abroad.

In defiance of all the negative direct and indirect impacts COVID-19 had on the
Lebanese radiographers, a significant number benefited from their free time during the lock-
down to develop their skills, expand their knowledge, and engage in positive recreational
activities. With learning a new language, developing a hobby, getting new certificates, and
reading being the most frequent types of activities reported by the participants.

5. Conclusions

The unprecedented COVID-19 pandemic has adversely impacted the world—travel,
tourism, the economy, etc., were all shaken and frozen. The greatest impact, however,
struck the unprepared healthcare systems that are struggling with the rapid spread of
this virus. Worn out and exhausted, frontline heroes do not hesitate when it comes to
emergency situations and always answer their humane call. With the heavy workload
falling on members of the radiology department, radiographers and radiologists had to
cope with irregular shifts, increased radiation exposure, and serious risk of contracting the
virus. Following international guidelines and adapting some of their own, the Lebanese
radiographers spare no efforts when it comes to narrowing the viral spread in the country
and saving lives. However, it is clear that radiographers in Lebanon are suffering from
deteriorating physical and psychological health due to the constant stress, absence of any
support from their healthcare instructions, added to the country’s collapsing economy and
increasing hyperinflation levels. With such tension and strain, not only the radiographers
but any other member in the healthcare system passing through the same conditions
cannot continue with the same productivity, motivation, enthusiasm, and power, and thus
will collapse later on. This cross-sectional study highlighted all the obstacles, dangers,
and challenges that radiographers or radiologic technologists in Lebanon are combatting
whether physically, mentally, and/or financially. It also aims to provide better and safer
workplace conditions together with more specifically adapted and robust workflow to
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fight not only the ongoing pandemic, but also future ones as well. Finally, with radiology
being the “eye of medicine”, radiographers should be appreciated just like other healthcare
members as the pandemic warriors that wear lead aprons instead of capes.
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Abstract: The service industry provides distributive services, producer services, personal services,
and social services. These services largely breakdowns due to restrictions on border movements,
confined travel and transportation services, a decline in international tourists’ visitation, nationwide lock-
downs, and maintaining social distancing in the population. Although these measures are highly
needed to contain coronavirus, it decreases economic and financial activities in a country, which re-
quires smart solutions to globally subsidize the services sector. The study used different COVID-19
measures, and its resulting impact on the services industry by using world aggregated data from
1975 through 2020. The study benefited from the Keynesian theory of aggregate demand that re-
mains provided a solution to minimize economic shocks through stringent or liberalizing economic
policies. The COVID-19 pandemic is more severe than the financial shocks of 2018 that affected
almost all sectors of the globalized world, particularly the services sector, which has been severally
affected by COVID-19; it is a high time to revisit economic policies to control pandemic recession.
The study used quantiles regression and innovation accounting matrix to obtain ex-ante and ex-post
analysis. The quantile regression estimates show that causes of death by communicable diseases,
including COVID-19, mainly decline the share of services value added to the global GDP at different
quantiles distribution. In contrast, word-of-mouth helps to prevent it from the transmission channel
of coronavirus plague through information sharing among the general masses. The control of food
prices and managing physical distancing reduces suspected coronavirus cases; however, it negatively
affects the services sector’s value share. The smart lockdown and sound economic activities do not
decrease coronavirus cases, while they support increasing the percentage of the services sector to the
global GDP. The innovation accounting matrix suggested that smart lockdown, managing physical
distancing, effective price control, and sound financial activities will help to reduce coronavirus cases
that will further translate into increased services value-added for the next ten years. The social dis-
tancing will exert a more considerable variance error shock to the services industry, which indicates
the viability of these measures to contained novel coronavirus over a time horizon. The study used
the number of proxies to the COVID-19 measures on the service sector that can be continued with
real-time variables to obtain more inferences.
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1. Introduction

The novel coronavirus leads to novel global depression, as it spread at an exponential
rate and increases death tolls accordingly. The current comprehensive statistics of coro-
navirus cases are, to date, at 62,564,449 and death tolls at 1,458,112. The active cases are
17,917,632, and critical severe cases are 105,238. The USA economy mainly suffers from the
coronavirus pandemic and it has added 21.7% registered cases globally. India, Brazil,
Russia, and France have been added by 15%, 10.5%, 3.58%, and 3.53%, respectively.
The share of Europe in registered cases relative to world economy reached 27%, followed by
North America, i.e., 25.3%, Asia, i.e., 26.38%, South America, i.e., 17.67%, Africa, i.e., 3.4%,
and Oceania, i.e., 0.07% [1].

The effects of coronavirus are not limited to any single sector, affecting the overall
global economy. This study focused on the services sector, as it contributes a share of
more than 60% of the world GDP. The percentage of the services sector is more signifi-
cant in high-income countries (i.e., more than 70%), followed by middle-income countries
(i.e., more than 50%) and low-income countries (more than 45%). The services sector
provides distributive services (that are related to transportation, means of communica-
tions, storage, wholesale businesses, retail businesses, hotels, and restaurants businesses),
producer services (referred to financial activities), personal services (related to mass enter-
tainment, recreation activities, ownership, and dwelling), and social services (as compared
to public administration, defiance, provision of education, health, and other community
services) [2].

The impact of coronavirus (COVID-19) on the services industry is evident, mainly be-
cause of the high risk associated with spreading coronavirus; thus, the globalized world has
already taken several precautionary steps as per WHO available guidelines, among which
few of them are presented, as follows, i.e., maintaining physical distancing between the
residents. Therefore, all Giga shopping malls should have been closed; complete and
partial lockdowns the streets; school/colleges/universities closures; travel and transport
restrictions; international flights cancelled; borders closed; banned massive gatherings;
and, limited recreational activities and community services. All of these COVID-19 mea-
sures directly affect the services value-added, which is essential in given circumstances.
Governments put many efforts into contain coronavirus through national and international
strategic unified policies and going towards smart lockdowns to keep relaxing the COVID-
19 measures where required. In a short period, many scholarly writings were available
on the effects of COVID-19 on different sectors of the economy. The study focused on
the impacts of COVID-19 measures on the services industry, as it is considered to be a
globalized world’s backbone. The study used some different Boolean operators to assess
how many scholarly writings have been carried out for COVID-19 and the services industry
via using the Google Scholar search engine. The advanced search is used to limit the given
words in the ‘title of the article’. Table 1 shows the presented statistics for ready reference.

The given searched results confirmed the need to explore the impacts of COVID-19
measures on the services industry, as minimal work has been carried out in the given
sector. The critical literature has been cited to understand the direction of earlier researches
on the stated topic; for instance, Gössling et al. [3] discussed the impact of COVID-19 on
international tourism. They argued that the recent pandemic affects the massive global pop-
ulation, due to international travel bans, and it is projected that more than one-quarter of
international tourism will be affected relative to 2019. The greater need for strategic policies
is desirable for the transportation industry to maintain its growth rate with safety mea-
sures. Thams et al. [4] found that the COVID-19 epidemic mainly affected the international
tourism industry in the form of the suspended tourism value chain, including restric-
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tions on travel and transportation services within and outside the countries, not to allow
tourists for visitation, hotels closure, stopped airlines, cruise lines, and retailers’ activities,
which substantially decline the country’s revenue streams. The fair chance is to contain
coronavirus through unified tourism policies and make them safer and healthier globally.
Ruiz Estrada et al. [5] evaluated the impact of COVID-19 on the Chinese economies into
four different sectors, including international tourism, air travel industry, foreign trade,
and energy markets. They found that, except for energy markets, the rest of the three sec-
tors negatively contribute to the country’s economic growth while increasing the demand
for electricity consumption due to high medical services and quarantine usage will likely
perform high in stock market indices. Thus, it has ultimately contributed to the country’s
economic growth. Foremny et al. [6] surveyed Spain’s sizeable population regarding public
health preferences and their willingness to acquire healthcare services. The results show
that the low-income group is mostly disturbed by this pandemic, and their mental health
is mainly deteriorating due to continuous lockdown. They require healthcare provision
and early recovery, so they could reduce their sufferings, both mentally and financially.
Goodell [7] discussed the vulnerability of COVID-19 on global economic and financial
structure, and argued that, due to the massive increase in healthcare expenditures for
identification and prevention of susceptible coronavirus patients, the cost of medical
instruments, protective gadgets, and much other healthcare-related infrastructure put enor-
mous pressure on the global economy, which has to be subsidized by the financial sector.
However, banking sectors face many challenges regarding the loan disbursement and loan
recoveries that put more stress on the other economic areas. Zhao et al. [8] investigated the
outbreak of coronavirus pandemic in Wuhan China through the transmission channel of
mainly travel by train. The high need for making a ‘command and control travel system’
may limit the outbreak of COVID-19 to the other cities and the world.

Table 1. Assessment of Scholarly Writings on COVID-19 and Services Industry.

Words Operators
Searching
Statistics

Words Operators
Searching
Statistics

Words Operators
Searching
Statistics

COVID-19 and
Services Industry No results found COVID-19 and Hotel

Business No results found Coronavirus and
Defense No results found

Coronavirus and
Services Industry No results found COVID-19 and

Restaurant Business No results found Coronavirus and
Education 12 results

COVID-19 and
Tourism 13 results COVID-19 and

Finance 2 results Coronavirus and
Health 134 results

COVID-19 and
Transportation 8 results COVID-19 and

Entertainment 1 result Coronavirus and
Community Services No results found

COVID-19 and
Wholesale Business No results found

COVID-19 and
Recreational

Activities
No results found

Total number of studies = 172

COVID-19 and
Retail Business No results found

Coronavirus and
Public

Administration
2 results

Zheng et al. [9] further concluded that private and public transportation provides a
transmission carrier of coronavirus pandemics from one city to another. A positive associ-
ation was found between the different transportation channels and increased COVID-19
cases from Wuhan China to other cities. A negative correlation was found between the
more considerable distances between the Wuhan city and the other cities in spreading
coronavirus. Public transportation provides a carrier to transmits coronavirus from Wuhan
to nearby cities; thus, the Wuhan city’s complete lockdown was enviable in reducing the
coronavirus outbreak to the other cities and the world. Basch et al. [10] concluded that social
media could significantly minimize the COVID-19 impacts through knowledge sharing and

150



Healthcare 2021, 9, 220

awareness regarding the pandemic to use prevention measures to the contain pandemic.
YouTube is considered to be the most inspiring way to share the coronavirus pandemic and
improve community health services. Peyrav et al. [11] considered a case of Iran’s economy
that has been negatively affected by the coronavirus, and the sizeable number of registered
cases is increasing day-by-day. The Iranian government has worked dedicatedly to contain
the coronavirus through massive public education programs and electronic awareness cam-
paigns, while, on the other side, the country is conducting research workshops, training,
and increasing healthcare budgets to the control the pandemic. The need for word-of-
mouth campaigns regarding coronavirus prevention is vital to promote country resilience.
Sahu [12] suggested several policy measures to contain the coronavirus among the students
and teaching/administrative staff, as high risk is associated with the educational institutes
through close contacts. As per WHO guidelines, the closure of all educational institutes
is deemed to be desirable for such an indefinite period until the virus can be controlled
accordingly. Nevertheless, these positive measures negatively impact the mental health
of students and academic staff. Thus, the need for proper counselling, online teaching
courses, assessments, and evaluation is highly desirable in improving students and aca-
demic staff’s psychological health. Bhalekar [13] argued that the Indian economy was
mainly affected by the coronavirus pandemic due to a random lockdown in a country
that increases the daily wagers’ miseries, which led to increasing the source of virus in a
country. The COVID-19 affects all major sectors of the Indian economy, not limited to the
labor market, educational institutes, electronic commerce, and overall economic growth.
The high need for strategic thinking, unified global policies, smart lockdowns, emergency
relief packages to the poor laborer, and stable financial markets would help control to the
coronavirus resourcefully. Zheng [14] suggested the need for psychological treatment of
healthcare workers directly exposed to the coronavirus, and they are more likely concerned
about their families and friends. This family support for health care workers is desirable
for working with sound health. Sanità di Toppi et al. [15] confined their findings on a more
important aspect of spreading coronavirus pandemic related to the airborne particulate,
providing a channel to carry coronavirus into the human respiratory system. The urgent
need is for making sustainable policies to limit particulate matters and limit the virus
accordingly. Musselwhite et al. [16] suggested that public transportation could be a carrier
of coronavirus spread, as people are either sitting or standing in a closed environment,
while coughing, touching, and sneezing may transmit the microorganism from one to
others. The doors, ticket machines, windows, elevators, seats, and many other areas could
be possible places of the infectious disease. Deng and Peng [17] found that the case-fatality
ratio is mainly evident with the following symptoms of coronavirus, including high fever,
too much coughing, shortness of breath, and chest pain, while other comorbidities of the
fatality cases, including high stress, heart patients, diabetes, cerebral infarction, and chronic
bronchitis. These healthcare concerns that are required more good policies to reduce the
case fatality ratio, while symptomatic treatment is provided to the coronavirus patients
until the possible medication and the vaccine is not invented. Anser et al. [18] considered
a panel of 76 countries using time series data from 2010–2019 to evaluate the impact of
COVID-19 measures on global poverty, and found that population density, lack of necessary
sanitation facilities, environmental challenges, and death by communicable diseases put
a significant burden on the low-income group, which could be minimized by increasing
public healthcare expenditures across countries. The need for pro-poor growth policies
will support the breakdown of the vicious cycle of poverty that would be further translated
into sustained economic growth.

The significant discussion that is based on earlier literature emphasized the need to
evaluate the possible impacts of COVID-19 measures on services industries while using an
aggregated world data level. Fewer studies on the stated topic give room to investigate
to select the specified area, which would provide more policy insights for analyzing the
services industry’s response against the COVID-19 measures. The objectives of the study
are as follows:
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(I) To examine the possible impacts of COVID-19 measures on the global services
industry.

(II) To investigate the direct effect of communicable diseases, including COVID-19,
on services value-added.

(III) To determine the role of word-of-mouth against the coronavirus pandemic and its
possible impact on the services industry and

(IV) To observe the effects of lockdown, social distancing, price control, and financial
activities on the services industry.

Different countries have widely adopted these measures against the coronavirus that
analyzed in the study of the services sector. The study used quantile regression estimates
to analyze the predictors’ different variations on the response variable at different quantiles
distribution. This technique is better in a given scenario that will provide robust inferences.

2. Data Sources and Methodological Framework

There are some COVID-19 measures that have been used to control the pandemic at a
global scale, and a few of them are listed below, i.e.,

(I) Information Sharing: the right information with correct facts and figures are the
responsibility of every government to share with their residents, while, at an international
platform, the WHO and other international agencies have to prepare the policy documents
regarding prevention from novel coronavirus and spread it through different information
channels. The national and international agencies have already provided the right infor-
mation through various communication channels, and it is now a duty to respond to the
general masses to act like a civilized person. The ‘word-of-mouth’ mostly used the word in
marketing the specified products where information is shared from one person to another
through oral communication [19]. The adult literacy rate played a vital role in promoting
communication channels to reach the right customers. Based on the above discussion,
this study used the adult literacy rate (% of people ages 15 and above) as a correct variable
for information sharing about coronavirus, and considers it as word-of-mouth (as denoted
by WOM) information novel coronavirus among the general masses in this study. The ra-
tionale for using this proxy is that the literate person would effectively use all kinds of
communication among agents. Hence, this proxy would leave the impact on the literature
of network awareness.

(II) Lockdown: the lockdowns, either partial or complete, depend upon the severity
of the new coronavirus outbreak in any country. This strategy used almost every country
in their perspectives to prevent their ordinary peoples from the deadly disease. The ev-
idence indicates that lockdown is not successful in many parts of the world due to the
high incidence of poverty and hunger, which were later funded by the government’s
emergency reliefs’ packages for the needy peoples [20]. The law enforcement agencies
played an essential role in lockdown in the city, as per Federal government instructions [21].
The people did not usually follow the government instructions due to ignorance, a lack
of information, and other social issues; for this call, law enforcement agencies can han-
dle this situation. Thus, this study used ‘armed forces personnel’ (in total) for a nearby
LOCKDOWN proxy to restrict free mobility. Measuring “lockdowns” by armed forces
personnel is used to show a stringent government policy that, using ‘power and control’
to contain widespread coronavirus cases by the forceful imposition of standard operating
procedures (SOPs) regarding coronavirus prevention, likely shows a better proposition
than the ‘Oxford stringency index’ or ‘Google mobility series’.

(III) Social Distancing: according to the WHO guidelines regarding preventing and
controlling the coronavirus pandemic, it avoids massive gatherings and maintains physical
distancing among the residents. This strategy is mostly applied uniformly across the
globe. Physical distancing helps to minimize the risk of coronavirus incidence as it is a
transmitted disease, and its spread from close contacts [22]. The population compactness
could be one reason that provides a channel to carry one person to another [18]. This study
used ‘population density’, as per square km of land area, as a nearby proxy for the so-
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cial distancing (denoted by SOCDIS) to obtain some conclusive findings in this regard.
The study measures “social distancing” by population density, rather than using % of the
urban population because, the higher the population compact in the country, the greater
will be the chances to spread coronavirus cases, irrespective of rural and urban spheres.
The study did not limit population density to the urban population while it used the overall
population compactness, as coronavirus cases are spreading uniformly in rural and urban
regions.

(IV) Price Control: due to the coronavirus outbreak, the globalized world’s most
critical concern is the ‘price control’ of the food items especially. As the news about the
COVID-19 outbreak transmitted across the globe, mass panic spread among ordinary
people, and they rushed at food items to store in their homes. Every time, the governments
give confidence to the familiar people and the producers and retailers to keep calm and
remain easy so that food challenges can be resolved. In this regard, governments make
food control price committees in a different part of the world to provide a free flow of food
supply at lower prices [23]. The present study used the ‘consumer price index-inflation’
(%) as a proxy of food price control in the sense that the coronavirus pandemic increases
the prices of food items due to the shortage of the food supply chain. Thus, the need to
assess the price hikes can be used through CPI values for making an effective price control
strategy.

(V) Financial and Economic Activities: the outbreak of novel coronavirus negatively
affects the global stock market index. It is crushed in many parts of the world, due to
full travel restrictions, lockdowns, and other preventive measures, which directly hit the
local and international businesses [24]. The study used ‘broad money supply’, as % of
GDP and ‘GDP per capita’ in constant 2010 US$ as nearby proxies of financial activities
(denoted by FACT) and economic activities (EACT), respectively, to assess the country’s
economic and financial situation amid the coronavirus pandemic. The rationale to use
both of the factors is that money supply is considered to be one of the vital factors of
financial development indicators that mostly viewed in the relation of COVID-19 pandemic.
Similarly, economic activities can be better checked with the country’s per capita income
that mainly affected the pandemic recession. Thus, these proxies would be helpful in
tracing the real problem of the pandemic recession across countries.

(VI) Causes of Death by Communicable Diseases: the study used the data of ‘causes of
death by communicable diseases’ (as % of total) (denoted by COMD) as a reference point
to analyze the death toll by a coronavirus.

(VII) Services Value Added: the service’s value added (% of GDP) (as denoted by
SVAD) comprises distributive services, producer services, personal services, and social
services, which is used in this study as a response variable.

The COVID-19 measures are considered to be explanatory variables of the study,
while the value of the service added is served as the explained variable. The world aggre-
gated data are used for empirical analysis, covering a period of 1975–2020. The missing
information is filled by the preceding and succeeding value of the respective variables
where required. The data were obtained from the World Bank [25].

The study benefited from the Keynesian theory of aggregate demand, which argued
that aggregate demand could be affected by any prevailing shocks in the economies,
which need to be stabilized through economic policies. Similarly, the COVID-19 crisis is
more severe than the financial depression of 2008 shocks that captured the whole world,
which declined world economic growth. The COVID-19 crisis has affected the economies’
supply and demand simultaneously; for instance, social distancing creates distancing
between the one person and another. It reduces productive labor hours that lower the
supply, which increases the marginal cost of production [26,27]. Significantly, the services
sector is majorly affected through social distancing, as its closely connected with the
hospitality and recreational activities that are banned due to the high risk of spreading
COVID-19 cases. Services value-added is a substantial part of economic growth, as its GDP
share is more than 60% worldwide. The services sector is used as a reference point that
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analyzed its performance in the world’s GDP that is most affected by COVID-19 pandemic,
which can be viewed by the suggested empirical equation, i.e.,

ln(SVAD) = α0 + α1 ln(COMD) + α2 ln(WOM) + α3 ln(LOCKDOWN) + α4 ln(FACT) + α5 ln(EACT)
+α6 ln(PCONT) + α7 ln(SOCDIS) + ε

∴ ∂ ln(SVAD)
∂ ln(COMD)

< 0, ∂ ln(SVAD)
∂ ln(WOM)

> 0, ∂ ln(SVAD)
∂ ln(LOCKDOWN)

< 0, ∂ ln(SVAD)
∂ ln(FACT) < 0, ∂ ln(SVAD)

∂ ln(EACT) < 0,

∂ ln(SVAD)
∂ ln(PCONT) < 0, ∂ ln(SVAD)

∂ ln(SOCDIS) < 0.

(1)

where SVAD shows the services value-added, COMD shows communicable diseases,
WOM shows word-of-mouth, LOCKDOWN shows lockdown, FACT shows financial
activities, EACT shows economic activities, PCONT shows price control, SOCDIS shows
social distancing, and ε shows the error term.

Equation (1) shows that the stated factors influence service value-added. It is likely
that the causes of death by communicable diseases, including COVID-19, will decrease
service value-added, whereas improving the communication means of information sharing,
including word-of-mouth about coronavirus pandemic, would be helpful in maintaining
service value-added share relative to GDP. Although it is not favorable to the value of the
functions added in managing their GDP share, the temporary or complete lockdown is not
favorable. However, it is deemed to be desirable to control coronavirus on a global scale.
The financial and economic activities suppressed with the COVID-19 pandemic negatively
influenced services value-added. The price hikes in food items needed efficient price
control to facilitate the needy community members, which subsidized the services sector
to charge a smaller price, thus maintaining reasonable profit. Finally, social distancing
is the remedial measure to contain coronavirus; however, it negatively affects service
value-added. Figure 1 shows the research framework of the study.

Figure 1 shows the impacts of COVID-19 measures on the services industry and
identified some significant determinants that negatively affect global service value added.
These COVID-19 measures are highly required for the controlled pandemic; however, it
decreases services share relative to its country GDP. The following research hypotheses
have been developed to analyze it during estimation, i.e.,

Hypothesis 1 (H1). Communicable diseases, including COVID-19, will likely decrease the share
of services value-added relative to the country’s GDP.

Hypothesis 2 (H2). Word-of-mouth of coronavirus pandemic would likely to be helpful for the
prevention of virus and increases services value-added, and

Hypothesis 3 (H3). Lockdown, population compactness, and financial instability will likely
decrease services share in total GDP.

The study utilized a quantile regression apparatus to obtain parameter estimates.
It works under different assumptions. It gives a more trending analysis of the said pa-
rameters at different quantiles distribution, which other available regression apparatuses
would be powerless to perform, such as time-series cointegration techniques, instrumental
regression techniques, and robust regression. These techniques would perform well in
their domain, but these are ineffective in analyzing trending regression estimates over 10th
quantiles to 90th quantiles. The given procedure would give greater leverage to express
the parameter estimates for sound inferences. Equation (2) shows the empirical illustration
of different quantiles distribution of the stated parameters for ready reference, i.e.,
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ln (SVAD)τ10 = α0 + α1 ln (COMD)τ10 + α2 ln (WOM)τ10 + α3 ln (LOCKDOWN)τ10 + α4 ln (FACT)τ10
+α5 ln (EACT)τ10 + α6 ln (PCONT)τ10 + α7 ln (SOCDIS)τ10 + ετ10
;
ln (SVAD)τ25 = α0 + α1 ln (COMD)τ25

+ α2 ln (WOM)τ25 + α3 ln (LOCKDOWN)τ25 + α4 ln (FACT)τ25
+α5 ln (EACT)τ25 + α6 ln (PCONT)τ25 + α7 ln (SOCDIS)τ25 + ετ25
:
ln (SVAD)τ50 = α0 + α1 ln (COMD)τ50 + α2 ln (WOM)τ50 + α3 ln (LOCKDOWN)τ50 + α4 ln (FACT)τ50
+α5 ln (EACT)τ50 + α6 ln (PCONT)τ50 + α7 ln (SOCDIS)τ50 + ετ50
:
ln (SVAD)τ75 = α0 + α1 ln (COMD)τ75 + α2 ln (WOM)τ75 + α3 ln (LOCKDOWN)τ75 + α4 ln (FACT)τ75
+α5 ln (EACT)τ75 + α6 ln (PCONT)τ75 + α7 ln (SOCDIS)τ75 + ετ75
:
ln (SVAD)τ90 = α0 + α1 ln (COMD)τ90 + α2 ln (WOM)τ90 + α3 ln (LOCKDOWN)τ90 + α4 ln (FACT)τ90
+α5 ln (EACT)τ90 + α6 ln (PCONT)τ90 + α7 ln (SOCDIS)τ90 + ετ90

(2)

where τ10 to τ90 show quantiles regression estimates from 10th quantiles to 90th quantile
distribution.

Figure 1. Research Framework of the Study. Source: Author’s extract.
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The study further used impulse response function (IRF) and variance decomposition
analysis (VDA) for analyzing the parameter estimates in the forecasting framework for the
next ten year time period.

3. Results

Table 2 shows the descriptive statistics of the candidate variables. The share of service
value that is added to world GDP has reached a maximum of 65.26%, minimum at 54.24%,
and mean 58.47%. The causes of death by communicable diseases, on average, are entered
at 27.29% of total world death. Word-of-mouth is measured by an adult literacy rate with
a minimum value of 65.19%, a maximum amount of 87.30%, and an average value of
77.30%. Armed forces personnel are used as a proxy for lockdown, which shows that
the global world needed 25,744,314 armed forces personnel to keep successful lockdown
to some specified area on average. The financial and economic activities are measured
by broad money supply and GDP per capita, with an average value of 92.75% of GDP
and US$8,007.36, respectively. The price control is measured by changes in the price
level with an average value of 6.39%. Finally, social distancing is observed by population
compactness, which has an average value of 45.95 people per square m of land area.
The given descriptions of the candidate variables showed a trend analysis over the past
45 years.

Table 2. Descriptive Statistics.

Methods SVAD COMD WOM LOCKDOWN FACT EACT PCONT SOCDIS

Mean 58.47710 27.29407 77.30327 25744314 92.75388 8007.362 6.394944 45.95990
Maximum 65.26177 30.90569 87.30101 30196640 125.0989 10892.00 12.47161 59.63624
Minimum 54.24299 20.17717 65.19396 22209230 62.15986 5681.743 1.431611 31.91508
Std. Dev. 4.384618 4.428943 7.039300 2934139 18.24449 1571.258 3.560119 8.506539
Skewness 0.212882 −0.521528 −0.341577 −0.087964 −0.073547 0.346740 0.464993 −0.013921
Kurtosis 1.326914 1.512059 1.738246 1.402185 2.251956 1.834101 1.970756 1.779506

Source: World Bank [25]. Note: SVAD shows services value-added, COMD shows communicable disease, WOM shows word-of-mouth,
LOCKDOWN shows lockdown, FACT shows financial activity, EACT shows economic activity, PCONT shows price control, and SOCIDIS
shows social distancing.

Table 3 shows the correlation estimates and found that communicable diseases,
including COVID−19 and price control, negatively correlate with service value-added.
In contrast, the other variables, including word-of-mouth, lockdown, financial and eco-
nomic activities, and social distancing, positively associate services value-added. The result
implies that services value-added exposed an increased risk of coronavirus pandemic,
while strict price control further decreases services value-added across the globe. The gov-
ernment’s measures to controlled coronavirus would be primarily supported services value
added to run their businesses during a relaxed time as per governments’ provision to
open their markets. The word-of-mouth for coronavirus pandemic to the general masses
would help keep residents at their homes to become safe from the virus, while, for success-
ful operating lockdowns, the increasing number of armed forces personnel is desirable.
Financial and economic activities allow general masses to start their businesses under strict
government safety measures at their business site. Finally, social distancing is the only step
that helps the broad population to keep away from the coronavirus; thus, avoiding massive
gatherings and close contacts would enable peoples to do their work under the safety
parameters. All of this positivity would support services value-added on a global scale.

Table 4 shows the ADF unit root estimates and found that, except SOCDIS, the remain-
ing variables exhibit the first difference stationary, while SOCDIS does not show either I(0)
or I(1) characteristics, thus it does not confirm the order of integration at the level or first
difference. Based on the estimates, the study moves towards quantile regression estimates
to show the variations of variables at different quantiles distribution.
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Table 3. Correlation Matrix.

Variables SVAD COMD WOM LOCKDOWN FACT EACT PCONT SOCDIS

SVAD
1

—–

COMD
−0.925 1
(0.000) —–

WOM
0.912 −0.834 1

(0.000) (0.000) —–

LOCKDOWN
0.726 −0.543 0.821 1

(0.000) (0.000) (0.000) —–

FACT
0.857 −0.809 0.953 0.708 1

(0.000) (0.000) (0.000) (0.000) —–

EACT
0.946 −0.927 0.955 0.703 0.943 1

(0.000) (0.000) (0.000) (0.000) (0.000) —–

PCONT
−0.832 0.734 −0.894 −0.716 −0.887 −0.832 1
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) —–

SOCDIS
0.931 −0.887 0.987 0.772 0.964 0.986 −0.875 1

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) —–

Note: Small bracket shows probability value. SVAD shows services value-added, COMD shows communicable disease, WOM shows
word-of-mouth, LOCKDOWN shows lockdown, FACT shows financial activity, EACT shows economic activity, PCONT shows price
control, and SOCIDIS shows social distancing.

Table 4. Unit Root Estimates.

Variables
Level First Difference

Constant Constant with Trend Constant Constant with Trend

SVAD −0.062
(0.947)

−2.152
(0.503)

−5.892
(0.000)

−5.879
(0.000)

COMD −0.264
(0.921)

−2.196
(0.479)

−6.178
(0.000)

−6.741
(0.000)

WOM −1.542
(0.503)

−0.631
(0.971)

−4.663
(0.000)

−4.922
(0.001)

LOCKDOWN −1.617
(0.465)

−2.073
(0.545)

−7.663
(0.000)

−7.579
(0.000)

FACT −0.386
(0.902)

−2.016
(0.576)

−5.932
(0.000)

−5.859
(0.000)

EACT 1.214(0.997) −1.332
(0.866)

−5.028
(0.000)

−5.255
(0.000)

PCONT −1.757
(0.396)

−3.107
(0.117)

−7.776
(0.000)

−7.718
(0.000)

SOCDIS −0.972
(0.754)

−0.930
(0.943)

−0.730
(0.828)

−0.147
(0.992)

Note: small bracket shows probability values. SVAD shows services value-added, COMD shows communicable disease, WOM shows
word-of-mouth, LOCKDOWN shows lockdown, FACT shows financial activity, EACT shows economic activity, PCONT shows price
control, and SOCIDIS shows social distancing.

Table 5 shows the quantile regression estimates and found that communicable diseases
hurt the services value added at different quantiles distribution with a minimum impact
of −0.068% and maximum impact of −0312%, while an increasing one per cent increase
in services value-added share to the globe GDP. The results are interpreted in light of the
novel coronavirus. Kim et al. [28] argued that community health is mainly influenced by
the coronavirus outbreak that has increased the healthcare burden in national healthcare

157



Healthcare 2021, 9, 220

bills. The case study of New York city developed some protocols for the outpatient service
department to minimize the risk of coronavirus pandemic, including a first stage, the pos-
sible test of coronavirus is performed on the susceptible patients. If found to be positive,
then the second step is to give symptomatic treatments. The third stage is to track the
patients once during at least five consecutive days, and, finally, teach them how to isolate
in-home or elsewhere under prescribed medical guidelines. Samarathunga [29] discussed
the possible challenges of the coronavirus pandemic on international tourism in Sri Lanka.
The results show that the coronavirus pandemic negatively affects the country’s tourism
sector, as it adversely affects the source markets, local tourism resources, and travel industry.
The suspension of transportation modes, partial and complete lockdowns, and maintaining
the distance between humans all decline tourism income. However, these measures are
essential in containing coronavirus in a country. Yang et al. [30] concluded that, due to
the high health risk of coronavirus pandemics to the national and international tourists,
the tourism demand decreases through government institute bans on human mobility.
Further, travel restrictions that are imposed by the government exacerbate adverse out-
comes from the tourism sector. Thus, social welfare is the subject matter and prime
responsibility of the government. Any strict policies regarding their prevention are desir-
able. However, the governments should subsidize the tourism sector to improve tourism
sites; once the pandemic vanishes, an enormous amount of tourism revenue could be gen-
erated. Wanjala [31] argued that novel coronavirus negatively affects a country’s economic
growth via low international trade and tourism transmission mechanisms. The travel and
transportation restrictions for possible caution to take care of the humans from coronavirus
are desirable, being substituted by the specific government-initiated reforms packages to
the tourism and trade to maintain economic activities countrywide.

Table 5. Quantile Regression Estimates.

Quantiles τ10 τ20 τ30 τ40 τ50 τ60 τ70 τ80 τ90

LOG(COMD)
−0.310 −0.313 −0.283 −0.262 −0.115 −0.105 −0.084 −0.068 −0.162

(0) (0) (0) (0.012) (0.008) (0.026) (0.064) (0.158) (0.017)

LOG(WOM)
0.699 0.860 0.711 0.750 0.327 0.243 0.170 0.201 0.343

(0.001) (0.001) (0.006) (0.022) (0.605) (0.705) (0.794) (0.777) (0.704)

LOG(LOCKDOWN)
0.027 0.010 0.043 0.056 0.247 0.239 0.231 0.208 0.243

(0.484) (0.823) (0.470) (0.472) (0.011) (0.028) (0.051) (0.114) (0.137)

LOG(FACT)
−0.112 −0.138 −0.127 −0.129 −0.072 −0.097 −0.122 −0.155 −0.118

(0) (0) (0.001) (0.008) (0.350) (0.289) (0.234) (0.201) (0.405)

LOG(EACT)
0.220 0.178 0.165 0.222 0.418 0.392 0.397 0.420 0.261

(0.026) (0.118) (0.208) (0.181) (0.031) (0.037) (0.027) (0.030) (0.218)

LOG(PCONT)
−0.027 −0.029 −0.032 −0.032 −0.030 −0.030 −0.026 −0.027 −0.022
(0.002) (0.008) (0.010) (0.037) (0.009) (0.005) (0.017) (0.023) (0.171)

LOG(SOCDIS)
−0.442 −0.451 −0.374 −0.439 −0.447 −0.346 −0.252 −0.239 −0.256
(0.008) (0.018) (0.062) (0.083) (0.282) (0.354) (0.480) (0.518) (0.557)

Constant
1.834 1.959 1.741 1.020 −2.875 −2.435 −2.343 −2.239 −1.839

(0.170) (0.212) (0.366) (0.678) (0.071) (0.076) (0.034) (0.041) (0.100)

Statistical Tests

Slope Equality
Test Wald Test χ2 –statistic: 37.055 χ2 –statistic degree of

freedom = 14
Probability value: 0.000

Symmetric
Quantiles Test Wald Test χ2 –statistic: 13.616 χ2 –statistic degree of

freedom = 8
Probability value: 0.092

Note: Small bracket shows probability value. SVAD shows services value-added, COMD shows communicable disease, WOM shows
word-of-mouth, LOCKDOWN shows lockdown, FACT shows financial activity, EACT shows economic activity, PCONT shows price
control, and SOCIDIS shows social distancing.
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The sound financial activities, price control measures, and social distancing have
proven to be the best strategy to control coronavirus; however, these measures negatively
impact services value-added, leading to a global depression. The positive impact of word-
of-mouth, lockdown, and sound economic activities decreases the risk of coronavirus
pandemic and supports the services share into the world GDP. These results have been
shown at different quantiles distribution. Brodeur et al. [32] discussed the vulnerability
of the COVID-19 pandemic at a mass scale across the globe. The government put many
efforts to restrain coronavirus through multiple strategies. However, the unified adopted
policy included lockdown, which bears multifaceted mental health challenges to pop-
ulation well-being that are not limited to boredom, loneliness, sadness, worry, suicidal
thoughts, stress, and divorce. The need for smart lockdowns and information sharing
among the masses to stay safe in homes would be desirable, while the government should
engage their population in some online group tasks to reduce mental health challenges.
Wong [33] described the real situation of the coronavirus pandemic in the Malaysian
context, where the physical distancing along with the national lockdowns were enforced
with the one order command that local population from international travels, not allow-
ing foreigners to visit a country, temporary shut down of businesses, closure of schools,
colleges, and other institutions. At the same time, only essential services have been per-
mitted under safety measures. These measures affect industries, including the services
industry, which may cause a global depression. Barro et al. [34] found that the coronavirus
pandemic and Spanish flu increase mortality and economic contraction, mostly low real
returns on stocks and short-term government bills. Gómez-Ríos et al. [35] concluded that
the coronavirus pandemic was mainly out of control due to the imported number of cases
from uncontrolled air travellers. Social distancing avoids massive gatherings and restricts
international travelling to maintain the decreasing trend in the infections trend. Yezli and
Khan [36] argued that, besides the socio-economic, political, and religious challenges faced
by the Kingdom of Saudi Arabia, the country took bold steps to restrain coronavirus
through social distancing and complete lockdown. The country suddenly closed due to the
high epidemic curve because of its social and religious norms hosting massive religious
gatherings. These measures are essential in containing the virus, although at the cost of
a severe economic crisis. The services industry mainly suffers due to restrictions being
imposed on the travel and tourism sector, businesses shut down, closure of educational
and other institutions, and maintaining social distancing; all of these measures would help
to restrain the country’s epidemic curve. Figure 2 shows the quantile process estimates for
ready reference.

Figure 2. Cont.
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Figure 2. Quantile Process Estimates. Source: Authors’ estimates. Note: SVAD shows services value-added, COMD shows communi-
cable disease, WOM shows word-of-mouth, LOCKDOWN shows lockdown, FACT shows financial activity, EACT shows economic
activity, PCONT shows price control, and SOCIDIS shows social distancing. LOG shows natural logarithm. C shows constant. Red lines
shows the critical region.Blue line shows the estimated value.

4. Discussion

Table 6 shows the endogeneity test results that were performed through quantile median
regression. Financial development generally works as a growth proxy; thus, evaluating the
possible endogeneity in the given model, the study performs the three-step procedure.
The first step is to use ln (FACT) as a dependent variable that is replaced by ln (SVAD),
while the remaining variables are exogenous variables and obtained its residual value
(i.e. res_01). In the second step, ln (SVAD) is used again as a primary endogenous variable,
while res_01 and other variables, except for ln (FACT), are used as regressors and obtain
coefficient estimates. In the final step, the Wald coefficient restrictions are applied on the
given res_01 term and found the statistically insignificant results of t-statistics, F-statistics,
and Chi-square statistics. The results confirmed that there are no possible endogeneity
issues in the quantile regression estimates. Thus, the results are valid and reliable.

Table 6. Endogeneity Test performed by Quantiles Median Regression.

Variables
First Step: ln (SVAD) Second Step: ln (FACT) Final Step: ln (SVAD)

Coefficient Std. Error t-Statistic Prob. Coefficient Std. Error t-Statistic Prob. Coefficient Std. Error t-Statistic Prob.

C −2.875 1.550 −1.854 0.071 6.848 4.894 1.399 0.169 −3.374 1.741 −1.937 0.064

ln(FACT) −0.072 0.077 −0.946 0.350 N/A N/A N/A N/A N/A N/A N/A N/A

ln(COMD) −0.115 0.041 −2.789 0.008 0.434 0.175 2.469 0.018 −0.146 0.030 −4.818 0.000

ln(WOM) 0.327 0.628 0.520 0.605 −1.080 1.638 −0.659 0.513 0.406 0.679 0.598 0.553

ln(lockdown) 0.247 0.092 2.674 0.011 −0.355 0.218 −1.627 0.112 0.273 0.072 3.764 0.000

ln(EACT) 0.418 0.186 2.240 0.031 −0.005 0.538 −0.011 0.991 0.419 0.187 2.240 0.031

ln(PCONT) −0.030 0.011 −2.717 0.009 −0.078 0.032 −2.427 0.020 −0.024 0.009 −2.477 0.017

ln(SOCDIS) −0.447 0.410 −1.090 0.287 1.880 1.118 1.681 0.100 −0.584 0.480 −1.217 0.231

Res_01 N/A N/A N/A N/A N/A N/A N/A N/A −0.072 0.077 −0.946 0.350

Adjusted R2 0.852 0.779 0.852

S.E. of
regression 0.018 0.044 0.018

Quantile
dependent

variable
4.080 4.537 4.080

Sparsity 0.023 0.119 0.023

Wald Coefficient Restrictions

Wald Test t-statistic: −0.946, p > 0.090 F-statistics: 0.896, p > 0.090 Chi-square statistic: 0.895, p > 0.090

Note: SVAD shows services value-added, COMD shows communicable disease, WOM shows word-of-mouth, LOCKDOWN shows
lockdown, FACT shows financial activity, EACT shows economic activity, PCONT shows price control, res_01 shows residual term,
and SOCIDIS shows social distancing. N/A shows not applicable.

Table 7 shows the IRF estimates and suggested that smart lockdown services will posi-
tively influence services value-added, sound financial and economic activities, price control,
and social distancing. In contrast, word-of-mouth and communicable diseases largely in-
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fluenced services value-added that required a substantial information sharing system and
increased healthcare expenditures to control the coronavirus pandemic and improve the
share of services value added to the global GDP a time horizon.

Table 7. Impulse Response Function (IRF) Estimates.

Response of SVAD

Period SVAD COMD WOM LOCKDOWN FACT EACT PCONT SOCDIS

2020 0.487233 0 0 0 0 0 0 0

2021 0.190553 0.015831 0.083155 0.166405 0.048038 −0.142270 −0.020177 −0.128719

2022 0.046358 0.217748 0.246702 0.549362 −0.124709 −0.177730 −0.186485 −0.423154

2023 −0.281975 0.376039 0.442166 0.222861 −0.044556 −0.308266 −0.105952 −0.891468

2024 −0.984015 0.843134 1.169902 −0.028800 −0.137800 −1.591205 −0.521476 −2.367387

2025 −2.808627 2.151347 3.273988 −0.258479 −0.563898 −4.765879 −1.940319 −6.366720

2026 −7.404040 5.685884 8.494693 −0.770462 −1.497330 −12.39932 −5.735708 −16.45630

2027 −18.24873 14.34690 20.75606 −1.890141 −3.522563 −30.50206 −14.81691 −40.46431

2028 −43.56493 34.82272 49.22016 −4.514128 −8.166525 −72.90151 −36.00114 −96.68157

2029 −102.6897 82.82517 115.3919 −10.72818 −18.99123 −171.9555 −85.43064 −228.0026

Note: SVAD shows services value-added, COMD shows communicable disease, WOM shows word-of-mouth, LOCKDOWN shows lockdown,
FACT shows financial activity, EACT shows economic activity, PCONT shows price control, and SOCIDIS shows social distancing.

Table 8 shows the VDA estimates and suggested that social distancing would exert
a more significant magnitude to influence services value-added with a variance error
shock of 43.3%, followed by economic activity, word-of-mouth, price control, communi-
cable diseases, and financial business with variance errors of 24.6%, 11.1%,6.0%, 5.6%,
and 0.302%, respectively. The least variance error shock of service value-added services
will be lockdown with an estimated variance error shock of 0.09%.

Table 8. Variance Decomposition Analysis (VDA) Estimates.

Variance Decomposition of SVAD

Period SE SVAD COMD WOM LOCKDOWN FACT EACT PCONT SOCDIS

2020 0.487233 100.0000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

2021 0.589989 78.63170 0.072003 1.986502 7.955115 0.662960 5.814880 0.116955 4.759883

2022 1.010587 27.01061 4.667119 6.636374 32.26216 1.748787 5.074869 3.445038 19.15504

2023 1.546070 14.86678 7.909779 11.01467 15.86205 0.830233 6.143777 1.941547 41.43116

2024 3.723758 9.545757 6.490126 11.76918 2.740337 0.280061 19.31862 2.295818 47.56011

2025 10.22254 8.815312 5.290159 11.81905 0.427555 0.341449 24.29885 3.907338 45.10029

2026 26.90904 8.843002 5.228243 11.67120 0.143684 0.358904 24.73920 5.107267 43.90850

2027 67.05981 8.829139 5.418946 11.45926 0.102580 0.333716 24.67216 5.704278 43.47992

2028 161.4784 8.801253 5.585035 11.26718 0.095839 0.313321 24.63691 5.954317 43.34614

2029 382.2614 8.787153 5.691285 11.12292 0.095867 0.302734 24.63175 6.057192 43.31110

Note: SVAD shows services value-added, COMD shows communicable disease, WOM shows word-of-mouth, LOCKDOWN shows
lockdown, FACT shows financial activity, EACT shows economic activity, PCONT shows price control, and SOCIDIS shows social
distancing. SE shows standard error.

5. Conclusions

The novel coronavirus is transmitted from one person to another through close con-
tacts, coughing, sneezing, and touching. Hence, the governments adopted several policy
instruments to contain coronavirus across the globe. The COVID-19 prevention measures
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are essential for breaking down the transmission channels, which would ultimately sup-
port the vanished coronavirus pandemic. In the recent crisis of the increased epidemic
curve, the services sector is mainly affected due to lockdowns, travel, tourism, transport-
related restrictions, business shutdown, and meagre economic and financial activities on
a global scale. This study examined the possible impacts of COVID-19 measures on the
services industry by using aggregated world data between 1975 and 2019. The results
show that the causes of death by communicable diseases, including COVID-19, low fi-
nancial activities, price control, and maintaining physical distancing, negatively affected
the services value-added. In contrast, increased word-of-mouth regarding coronavirus
pandemic in general masses, and smart lockdowns subsidized the services sector’s value
across the globe. The study evaluated the COVID-19 pandemic’s impacts on the service
industry in the inter-temporal forecasting relationship and suggested that smart lockdowns,
sound economic policies, efficient price control mechanisms, and physical distancing will
largely control the coronavirus, which leads to an increase in services share relative to the
world GDP, over a time horizon. In this regard, the study proposed the following policy
implications for a healthier contribution in the research community at a global scale, i.e.,

(I) There is a high need to control the possible transmission channels through which
coronavirus is sustained for at least 14 days in the human body and found to uphold
another carrier. It could mostly be contained through an improved information-sharing
mechanism, which works as a word-of-mouth campaign through social media, print me-
dia, and other controlled information sources to spread knowledge regarding the deadly
disease and suggest the ways to escape out from this pandemic. We have to think more
strategically and look to new, innovative channels that are supposed to restrain coronavirus
activities at a large scale, for instance, to promote subsidized nutritional supplements to
the large population to obtain an increase in their immunity system and give emphasis
to take healthy diets along with the supplements to produce resistance against the virus.
Further, vigorous exercise workouts, brainstorming puzzles, indoor activities, and free
internet and calling facilities may reduce the boredom and make them the excitement
that encourages staying at home out of safety. On the other side, the governments offer
some incentive packages to the whole-sellers, retailers, hotels, and business owners, so that
they may be able to survive in a time of crisis. The lockdowns could be relaxed for some
hours in a day and keep monitoring the business activities, so the risk of spreading coron-
avirus should be limited. The transportation and means of communications are mainly
disturbed during this unprecedented time, affecting logistics activities and service quality.
The governments should allow goods transportation at night time, which can freely reach
the destination.

(II) Financial transactions and economic activities mainly suffered due to limited
business opportunities in the crisis period. The nationwide lockdowns, social distancing,
and inefficient price monitoring system led to more financial sector problems regarding
loan disbursement and recovery. The small-scale industries have already been closed
due to low demand, a sizeable number of people have been unemployed, and the related
industries are shut down; all of these problems require smart solutions to manage the
crisis period. The easy economic policies may attract investors to obtain a loan at less
interest rate. However, the governments should have to create a demand and allow for
some international goods movement in the form of exports and imports to channelize the
financial activities.

(III) The community-based services should be initiated by involving local public
administration, armed forces, healthcare workers, and academicians to provide fresh food-
for-thoughts to get out from the misery. The public administration should build a liaison
with the other stakeholders and business owners to schedule their work under the adoption
of safety measures. A few suggestions can be beneficial in this regard, i.e.,

• all of the employees have to be regularly checked by the physicians and get health
certification, so the workers may go inside the production unit and work accordingly;
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• provide healthy, nutritious food in a meal to the employees to keep energy during the
work process;

• maintaining the social distancing, as it is the root cause of spreading the pandemic;
• keep monitoring employees’ health and provide healthcare awareness to escape out

from this pandemic; and,
• take care of their employees and motivate them through incentive-based work.

The armed forces can be effectively used to conduct lockdowns during the sched-
uled times. The healthcare workers played a decisive role in spreading mass awareness
regarding methods of home isolation and their SOPs, while academics should have to teach
students online at their homes and find a way to conduct assignments and quizzes, so the
students get involved in their studies and obtain exam marks accordingly.

The COVID-19 measures to prevent the general masses from the deadly disease are
the governments’ prime responsibility, while its impact should be regularly monitored to
sustain economic activities in a country. The international tourism infrastructure is mainly
damaged during the crisis period. It is a suggestion to make quarantine into tourists’
destination point, so the hotels and restaurants can utilize some subsidized payments,
which helps to restore employment in this sector. The free flow of goods movement
within and outside the country needed international SOPs and trading guidelines, so every
country could get an equal opportunity. The smart lockdowns, accessible investment
opportunities, charging low-interest rates, easy schedule of returning loans, food pricing
control, maintaining physical distance in air-railways-road transportation, proper seating
arrangement in keeping the gap between the seats and passengers, and tax rebates to
the general public and industries could lessen the intensity of the coronavirus pandemic
to support business-related activities across countries. The government should have to
liberalize its economic policies to permit economic activities to maintain COVID-19 SOPs
and monitor economic activities. Expansionary economic policies seem desirable for
supporting vulnerable businesses. The second wave of coronavirus disease is exacerbated
due to the failure of implementation in maintaining COVID-19 SOPs in highly dense cities
and poor hygiene conditions, while the lack of a proper drainage system, garbage collection,
and improper waste recycling system, as well of ignorance in adopting SOPs, make this
pandemic more lethal. The COVID-19 vaccine would likely be available in the early
or late 2021, although the priority is to infuse the vaccine to the healthcare physicians,
staff, and older peoples, while, at a later stage, it will be available to the resident peoples.
However, the government should adopt strict healthcare policies and COVID-19 SOPs
to contain an enormous increase of COVID-19 cases for pandemic recovery. The study
limited some suggested proxy factors that are closely linked to the government’s actions to
contain the COVID-19 pandemic. Further research can be extended by using some real-time
factors, including information and communication technologies, Oxford Stringency Index,
Google Mobility series, and stock market indices, to assess pandemic recession in the
globalized data set.
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Abstract: Background: Global health crisis continues to drive the dynamics of corporate social
responsibility (CSR) across industries with self-perpetuating momentum. From a historical point
of view, more than a century of immense corporate fecundity has formed the ecological conditions
and shaped current understanding of the effect of public health on CSR. This study sought to
examine the extent to which companies are able to balance their business interest with social interest
through health-related CSR and how knowledge of them can help explain the potential impact
of COVID-19. Method: This study employs a narrative review of current literature; however, the
integrative strategy was combined with the Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) checklist to rigorously select the necessary articles for proper integrative
synthesis. Results: We note that in the pursuit of their social responsibility, corporate enterprises
struggle to balance the interest of society and their own interest. Genuine CSR activities such as
donations are often undermined by unbridled and excessive desire to draw society on themselves
to reap economic benefits are largely dominated by the need to advance. There are signals that
enterprises might see COVID-19-related CSR as an entry door to increase corporate influence thereby
commercializing the pandemic. Conclusions: The impact of COVID-19 on CSR is epochal. There is a
moral obligation for enterprises to reform current risk assessments and collaborate more deeply with
state agencies to invest in the health and safety inspections at the world place. CSR strategies must
be proactive to endure other unknown pandemics with equal capacity to disrupt business operations.
Companies must create innovative and regular activities to educate its stakeholders to become more
committed to safeguarding future enterprise-based defense mechanism needed to diagnose, protect,
treat, and rehabilitate victims and those threatened by pandemics and other emergencies that affect
the stability of an organization to reduce its cost and protect revenue.

Keywords: CSR; implication; public; health; evolution; COVID-19

1. Introduction

Nowadays, an ever-increasing number of enterprises recognize the need to voluntarily
donate to support society to meet some of its pervading challenges in one way or the
other. There seems to be an urgent need among enterprises across the globe to hold fast
to corporate social responsibility (CSR) as a synergistic platform to enhance corporate
offer and competitiveness [1]. From a historical point of view, more than a century of
immense corporate fecundity has formed the ecological conditions, shaped the current
understanding of CSR, and made a profound impact on CSR research and practice across
the globe [2]. Along this CSR evolutionary trajectory, different revolutionary occurrences
of historical significance have serenaded the principles, theories, practices, mechanisms,
approaches, driving dynamics and stratagems of corporate social responsibility [3].

Healthcare 2021, 9, 453. https://doi.org/10.3390/healthcare9040453 https://www.mdpi.com/journal/healthcare
166



Healthcare 2021, 9, 453

The early theories of corporate social responsibility (CSR) advocacy that emerged in
the 19th century provided conflicting evidence as to why a firm should support CSR or not.
In his ‘magnum opus’ “the wealth of nations”, renowned Scottish philosopher Adam Smith
explained that consumers were “social sentinels” and must only support enterprises that
are socially responsible. These are enterprises whose actions and inactions advance their
interest without compromising the interest of the society [4]. According to Adam Smith as
cited in Hedblom et al. [4], given the opportunity, an industry player will always pursue a
selfish reason to satisfy its personal benefit at the expense of society. Smith believed that
consumers are the best stakeholders to guard the welfare of society by ensuring that only
goods and services of social companies are patronized.

However, there are many dissenting voices to this notion of corporate social responsi-
bility. For example, Milton Friedman believed that business organizations are established
just to satisfy the profit motives of their shareholders [4,5]. With time, more convincing
CSR theories (e.g., social contract theory, stakeholder theory, etc.) have emerged and the
field has so matured beyond being a simple corporate sidebar.

Several contemporary enterprises have gained a better appreciation of the need to
develop a corporate conscience and stimulate socially responsible activities. This is the
only way by which they can obtain social legitimacy and bolster brand value to safeguard
its continuous existence and prosperity [6,7]. CSR has become a business strategy that is
well established not only in the academic literature but also in practice.

Long before the industrial revolution and many years afterwards, several public
and global health crises have driven and continue to drive changes in society and the
workplace. Health crises are harder to understand as they are typically infrequent and
unpredictable. Thus, health crises are akin to the black swan as they are unexpected yet
have severe consequences. Since December 2019, the enormity of the impact of COVID-19
on corporate organizations and the global economy has triggered an unprecedented and
unfathomable shift in corporate social responsibility paradigm and practices as the world
battles to contain the corona virus [8]. Yet, long before COVID-19, the discombobulating
effect of the Spanish flu, cholera, malaria, HIV-AIDS, environmental health crisis, H1N1,
MES, ebola, obesity, and the opioid epidemics, etc., on corporate stability had catalyzed
the incubation of public-health-led CSR strategies to advance the frontiers of corporate
social responsibility.

Even though general literature on health-related CSR is dotted across different extant
studies, a synthesis of how public health crises have shaped the past, present, and future of
CSR is limited. Moreover, not every health pandemic has become an extremely topical issue
to influence the cause of corporate social responsibility. This is because only a few of such
epidemics manage to gain the attention of the global public, international organizations,
and multinational corporations to elicit their interest, advocacy, and support. This is
because the corporate world is profit oriented and only global health crises that have the
potential to cause wide range disruptions in business or improve business interest of firms
often get corporate social support [8]. This review explores the global health crises that
have influenced the evolution of CSR practices and principles and how knowledge of them
can help explain the potential impact of COVID-19 on CSR. Consequently, the following
are the research questions this study seeks to answer:

(a) To compare how different global health crises influenced the evolution of corporate
social responsibility practice.

(b) Whether business organizations are able to balance economic intentions and the need
to support societal through CSR programs during global health crises.

The rest of the article is structured as follows. The Materials and Methods section
is explained after this introductory section. Next, we discuss the findings from literature
under five main topics. The conclusions and theoretical implications of the study are drawn.
The limitations and future research directions are then outlined to conclude the paper.
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2. Materials and Methods

The effect of global health on CSR is a complex issue but the debilitating effect of
COVID-19 demands timely and accurate information to support enterprises. As such, an
integrative review method was chosen but ideas were borrowed from the Preferred Report-
ing Items for Systematic reviews and Meta-Analyses (PRISMA) checklist to ensure that
the reviewed scientific literature was not selected arbitrarily. Figure 1 shows the graphical
representation of the selected activities. Consistent with the prior works of D’Aprile and
Mannarini [9], corporate social responsibility was treated as a multidimensional construct
and its mechanisms, processes, and evolution are driven by an ensemble of sophisticated
intrinsic and extrinsic factors. These factors sometimes come closer and move apart. In
other words, the context of CSR motivation and practice, theoretical expositions and as-
sumptions, policy and regulatory framework are shaped by a matrix of socio-cultural and
economic factors that evolves overtime. This makes CSR practice a dynamic and constantly
and rapidly evolving endeavor for business organizations that wants to take advantage of
its benefits. To this end, this research synthesized and evaluated the most current studies
that highlight how health-related factors have shaped contemporary CSR practices and its
future trend in the midst of COVID-19. Health drivers of corporate social responsibility
were first extracted from available studies and clustered in accordance with evolution,
purposes, diffusion into CSR practices, and effect of such diffusions.

2.1. Search Strategy

A total of 10 bibliographic databases were shortlisted for extended search based on
initial screening on related contents between February 2019 and February 2021. This date
was chosen to give enough time to understand the impact of the COVID-19 pandemic on
enterprises after it emerged in December 2019. The databases were the Web of Science,
EBSCO, SCOPUS, Pro-Quest, Directory of Open Access Journals, Digital Library of the
Commons Repository, Education Resources Information Center, Social Science Research
Network, Public Library of Science, and Social Science Research Network. These databases
were chosen because of their credibility, volume of information they store, and impact
factor of articles stored in them regarding CSR and public health. Even till today, there are
several aspects of COVID-1 that remain unclear and research, knowledge about its impact
on corporate practices is still developing. As such, most of the available studies are still
deposited in pre-print databases awaiting peer review. For this reason, frequently cited
pre-print databases such as arXiv e-Print Archive were consulted for additional information.
For each database, distinct and hierarchical search cluster terms were defined i.e., main
topic, subtopic, and specific theme.

Narrative search was used to select the articles. The search terms (public health
interventions, health-related CSR, environmental health-related CSR, COVID-19-related
CSR) were combined through Boolean operators such as AND/OR. The search terms were
entered individually in English. Truncations as well as wildcard characters helped to im-
prove the sensitivity and precision of the searches. The initial searches did not discriminate
in terms of publication time frame, research design (qualitative/quantitative research,
primary/secondary research), peer review criteria (essay or dissertation or academic pa-
per). The initial search yielded 1763 articles and was supplemented with additional hand
searches in Google Scholar and a cross-check of the reference lists of studies included for
analysis. Through this process, 107 additional articles were retrieved and added to the
selection process.
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Figure 1. PRISMA model.

Table 1 presents the summary of the different types of global health crises that are of
CSR concerned initially extracted from the articles in the databases and other sources. The
difference in the number of cases per source and the total number of articles from each
source stems from the fact that the cases overlapped across the articles. In other words, in
some instances, a single article discussed more than a single global health issue that has
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affected CSR practice. Most importantly, three groups of global health epidemics emerged
as dominantly discussed in the extant literature and they form the basis for the discussion
in this paper. For example, in the initial search, environmental health crisis was reported
1316 times across the articles whereas the influence of HIV-AIDS on CSR was reported
1253 times in the studies. On the other hand, COVID-19 was reported 298 times whiles the
opioid and obesity epidemics are represented in 283 and 163 studies, respectively.

Table 1. Summary of CSR-related global health crisis extracted from databases and other sources.

Databases
HIV-AIDS
Pandemic

Environment
Health

Pandemic

Spanish
Flu

Cholera
Opioid

Epidemic
Malaria

Obesity
Epidemic

COVID-19
Pandemic

Web of Science 204 342 17 35 32 109 21 25
SCOPUS 193 161 9 17 13 28 9 17
EBSCO 68 47 7 12 19 39 11 23

Pro-Quest 17 21 2 8 5 31 16 18
Directory of Open Access

Journals 86 81 8 19 39 52 7 25

Digital Library of the
Commons Repository 73 75 5 41 28 31 23

Education Resources
Information Center 101 108 18 23 20 38 4 32

Social Science Research
Network 93 106 6 19 6 64 6 23

Public Library of Science 98 121 12 36 3 43 9 21
arXiv e-Print Archive 121 106 6 3 9 6 19

Social Science Research
Network 108 79 9 8 78 52 18 31

Google Scholar 74 54 4 13 23 19 15 29
Others 17 15 5 9 8 48 9 12

2.2. Screening

The articles were initially screened to remove duplicates in a two-step process. The
entire list of articles was imported to four citation managers namely Mendeley, EndNote,
Sciwheel, and Zotero. Four well-trained research assistants with expertise in library and
archival reference management information system removed all duplications. This was
strictly supervised by the author. The screened results from each of the four citation man-
agers were carefully compared. After manually inspecting and validating the articles, the
author compiled the final list of qualified articles. From this process, a total of 110 duplicate
articles were removed from the list of 1870 articles, leaving a total of 1760 qualifying articles.
These final articles were further validated by the author and the research assistants.

2.3. Eligibility

A strict eligibility criterion was used to determine qualifying articles for the final
review. Firstly, the article should be available in English language. Secondly, the article must
focus on healthcare issues in corporate social responsibility including any domain or topic-
specific health-driven CSR studies. Thirdly, the article should be a peer reviewed academic
paper. Where the paper is not a peer review paper, then it must be a document from a
highly rated, international team or recognized professional group. Official CSR documents
released by multinational enterprises, international organizations such as the United
Nations, International Labour Organization, etc., and papers that offer insight into the
historical evolution or unique information and context for conceptualizing and theorizing
health-related CSR were included. Another criterion for inclusion and exclusion was
that the selected article must document available health-related CSR practices, strategies,
systems, corporate initiatives, successes, failures, and future changes.

Finally, a recent article that synthesizes CSR and COVID-19 was highly recommended.
Articles published in relation to corporate responsibility and the obesity epidemic, CSR and
Internet addiction, opioid addiction and CSR, which are not known contagious pathogenic
health crisis but have been linked with CSR in the past, were included for analysis. Whether
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articles were included for full-text analysis was determined by the author with the assis-
tance of trained literature search specialists depending on whether the articles fitted well
with the eligibility criteria. Publications that were disputable were further validated
through a snowballing of other relevant considerations and deliberations among the re-
search team members until consensus was reached to accept or reject its inclusion.

2.4. Data Extraction and Analysis

A final set of 68 articles that summarized the major public health crisis that influences
CSR were selected for full-text analysis based on the following reasons. Twenty-one of them
contained information on HIV-AIDS and corporate social responsibility, while 26 of them
contained information on environmental health catastrophe and corporate governance.
Sixteen of them described the interplay between COVID-19 and corporate governance.
Other studies that directly addressed the three shortlisted subjects were included in view
of their current position on COVID-19 and the new insight they provide for the future of
corporate social responsibility after COVID-19. All the sixty-eight articles were qualitatively
evaluated and synthesized through a four-step inductive content analysis process. In the
first place, the eligible articles were scanned definitions and conceptual models that were
directly developed for the target group or adapted to it or included relevant perspectives
on health literature as a whole.

Next, the definitions and models were coded and extracted by the research team based
on an inductive approach. Definitions and models that overlapped from the same research
groups were included on a single occasion. For non-related articles that explain the same
health literature definitions or models, only the original reference was added and marked
accordingly. In the third stage, important background data were declined and extracted
into a matrix. Some of these data include age of target group, reason for studying the
target group, whether the perspective of the target group was considered in developing
the definition or model or in applicability and relevance of these and the settings for which
they were developed. Finally, the articles’ research design and methodological quality
were assessed. Finally, the identified themes and dimensions were discussed with a whole
research team in April 2020 and the feedback was integrated into the final analysis.

3. Results

The study selection flow diagram is illustrated in Figure 1. It summarizes the number
of the studies recorded at each stage of the process. For example, the figure reveals that
the initial search yielded 1760 potentially relevant citations and after screening abstract
and titles, 109 were kept. Further screening of the citations led to the final set of 45 articles
which have been presented for extended analysis in this report.

3.1. Study Characteristics

Table 2 presents the characteristics of the 68 shortlisted studies. About 27% of the
results were focused on HIV-AIDs whereas 34% were focused largely on environmental
health. Overlapping studies were also recorded. For example, 9% of the studies involved
COVID-19 while 17% involved COVID-19 and HIV-AIDS. Further, 13% involved COVID-
19 and environmental health while 11% involved environmental health and HIV-AIDS.
In addition, 21% of the studies were primary qualitative research whereas 42% were
secondary qualitative research. Further, 17% of the studies were primary quantitative
research while 20% quantitative research studies. The settings of the study were widely
variable. Additionally, 48.7% of the studies focused on the Sub-Saharan Africa while
19.3% focused on Europe. Further, 15% of the studies focused on South America and 9%
were focused on the United States of America. The total number of studies that focused on
Asia was 17% while focused on a global scale.
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3.2. Study Quality

To evaluate the quality of the studies, the Mixed Methods Appraisal Tool (MMAT)
was applied as shown in Table 3. Pluye and Hong [10] explain that the MMAT tool helps to
provide quality appraisal for quantitative, qualitative, and mixed methods to be included
in systematic reviews. The score of the MMAR results in this case is presented in Table 3. As
disclosed, scores for the selected studies ranged between 25% and 83%. In addition, 4% of
the studies received 25% rating based on the MMAT criteria whereas 5% of the studies
received 33.3%. Similarly, 13.5% studies received 50% while 38.5% received between 60 and
80%. The remainder of the studies received in excess of 80% on the MMAT tool.

The most frequent weaknesses related to lack of discussion on the reason for studying
specific organizations, the influence of the organization on the research, and researcher
influence in qualitative and mixed methods studies. There were also issues with lack of a
clear description of the sampling process of respondents adopted by authors in quantitative
studies and sub threshold rates for acceptable response or follow-up in non-randomized
quantitative studies were also recorded as major weaknesses of the quantitative research.
Most of the studies had support from funding agencies or organizations for whom the
research outcome serves their interest. Thus, the influence of such organizations in the
conduct of the research was not disclosed by the researchers.

3.3. Differences and Similarities between the Nature and Effect of COVID-19 and HIV-AIDS

Table 4 presents a comparative analysis of some of the key characteristics of the main
epidemics that have influenced corporate social responsibility within the last couple of
years. Ten main epidemics were noted from the extant literature. These were COVID-19,
Spanish flu, HIV-AIDS, cholera, environmental pollution, malaria, MES, ebola, opioid, and
obesity. Predictably, COVID-19 frequented in the studies most as a target for CSR. This was
followed by HIV-AIDS and environmental health. The opioid and obesity pandemics have
received the lowest concentration of CSR articles about them. These ten different epidemics
have affected CSR in its current practice because they have attracted the attention of the
international community and agencies such as the United Nations as well as multinational
organizations. There were differences that were found among the ten epidemics and
these differences and similarities equally affect CSR practice and even the enormity of
commitment that is invested by companies on their related CSR [11,12]. The epidemics
differ in terms of the scope of geographical coverage of infection. For example, COVID-
19 is global but MES was restricted to the Middle East and parts of Asia. Even though
malaria and cholera are global, most of the studies emerged from developing countries in
Sub-Saharan Africa, South East Asia, South America, etc., and these are the places where
most of the CSR activities are concentrated.

A similar observation was made about HIV-AIDS. It is a global pandemic but southern
parts of Africa have received the highest concentration of studies and CSR resources from
countries. The seasonal variation in the infection is also one of the sources of differences.
In this case, COVID-19 and MES vary according to weather conditions while most of the
others do not. The scale of public panic over COVID-19 has been enormous compared to
the panic that greeted HIV-AIDS and MES [13–15]. In the case of COVID-19, MES, and
the Spanish flu, the studies show that physical lockdowns were used to control infections.
Together with cholera, isolations were also used to control infection rate. Even though
HIV-AIDS had its own stigma, the scale of COVID-19 and Ebola were enormous. We found
that obesity also belongs to this category of epidemics with some stigma. With ebola, MES,
COVID-19, cholera, and the Spanish flu, mass gatherings were major sources of infections
but there is the possibility of early detection and treatment for all the diseases with the
exception of HIV-AIDS which can be moderated but not treated [16].
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Other considerations that distinguish these epidemics include effect of underlining
conditions of criticality of illness, age variation in infection rate, gender variation in in-
fection rate, geographical concentration of highest rate of infection/deaths, and scale of
frontline deaths. The rest of the differences and similarities include the scale of direct
impact of epidemic on socio-economic activities globally, scale of direct impact of epidemic
on cost to businesses globally, scale of direct impact of epidemic on business revenue
globally, and scale of use of inter-government regulations to control infection [17]. Finally,
differences and similarities also exist among the ten epidemics in terms of how the epi-
demic disruptions, cross border lockdowns to prevent spread of epidemics, rate of infection
among people, mode of transmission of epidemic, intensity of CSR, and criticisms of CSR.

4. Discussion

4.1. Business Interest versus CRS in Response to the Spanish Flu

Reviewing the paper by Ntim [18], they contend that business organizations often
claim that the main reason why they are involved in CSR is to support the society to over-
come some of its critical challenges. However, the authors note that business organizations
are driven into corporate social responsibility because it is an opportunity to minimize cost
or improve revenue and less of an opportunity to support society. It is therefore important
to look at some of the losses that are occassioned by epidemic outbreaks. According to
Bolton [19], businesses began to support the fight against epidemics only after they estimate
how much loss they can realistically avoid or how much revenue they can maximize. The
events before corporate involvement in CSR during the 1919 Spanish flu is examined in
Mahajan et al. [20]. The Spanish flu is imporant in this context because it closely compares
to COVID-19 in terms of infections (500 million) and mortality (50 million) and its impact
on macro and micro economic indicators that determines the survivability of business
enterprises. This flu occurred at a time when the global economic system was emerging
from the ashes of the WW1.

According to the Federal Reserve Bank of St. Louis and the Arkansas Gazette, popular
merchants in Little Rock (Arkansas) reported 40–70% decline in business revenue and other
retailers lost nearly two-thirds of their income. Despite the increase in the sales of drugs,
bed, springs, and mattresses, thousands of irrecoverable goods were lost daily due to poor
storage system or lack of it [21]. The negative effect of this influenza on businesses in Mem-
phis (Tennessee) was even worse. The banks were unwilling to offer them overdrafts due to
panic withdrawal. The Memphis Street Railway and the Cumberland Telephone Company
redeployed half of their employees and that lead to a cut in production and services. On
the 18th of October 1918, the “Tennessee Coal Mines” shut down its main operations unit
causing fifty percent decline revenue over six months. Sanyal [22] and Welker [23] also
reports that several mines throughout east Tennessee and southern Kentucky were closed
down. The coalfield in Tennessee, which was one of the largest coal production hubs, had
only 2% of its 500 employees available to work.

Typically, small and medium scale enterprises were the worst affected by the Spanish
flu just as it is the case with COVID-19 as the latter were unable to keep up with some
manufacturing schedule or to delayed trading until the market conditions improved. The
worsening macro-economic indicators also laid a strong foundation for companies to
support the fight to end the Spanish flu. Delmas et al. [24] reveal that the macroeconomic
environment under the Spanish flu equally plummeted. In the US alone, the death toll led
to a sharp decline in GDP by 1.5% and consumption by 2.1%. Both large and small scale
businesses were affected by the sharp rise in inflation by 5% and interest rates by 13% by
the end of the first six-months of the pandemic. It is worth noting that these indicators
were already at their terrible levels due to WWI. Shaukat [25] also explains that by the time
business organizations saw the need to be involved in halting the continuous spread of the
Spanish flu, the stock returns had dropped by 7% and the safest government bonds had
tumbled by 3.5%.

183



Healthcare 2021, 9, 453

The trend in the US was not an isolated case because the entire global economic
indicators were heading towards danger to the detriment of international merchants
and cross border trade which was already under siege by the aftermath of WWI. Without
prejudice to the growth in pharmaceutical, medical supplies, and healthcare, Barro et al. [26]
explain that the Spanish flu reduced the global real GDP per capita by nearly 6%. Similarly,
Correia et al. [27] report of an 18% decline in the US’s manufacturing output. In Sydney,
the sales volume fell between 25% and 40% while several hitherto large retailers folded up
as a result of decline in foot traffic.

Faced with such challenges, business organizations had no option than to be involved
in what they called CSR. Initially, large scale business merchants supported government
through information dissemination and increased support to their affected employees.
With time, a number of flourishing merchants opted to help pre-finance the manufacturing
of vaccines in return for preferential trade treatments that had been rolled out by the
governments. As the disease was subsiding, employment became one of the major CSR
tools that companies rolled out to the extent that it was economically beneficial [28].

Idowu et al. [29] report that the aftermath of WWI had also created a large stock
of veterans that were struggling to reintegrate into the society. Several merchants and
larger corporations took advantage of the opportunities to reabsorb veterans into the
labor market in return for government stimulus packages (tax exemptions, wage subsidy,
rent subsidy, preferential supply contracts, special export and import licenses, etc.) were
targeted at companies that could help solve some of the political problems created from
WWI. In order to take advantage of government stimulus packages, large manufacturing
companies re-absorbed returning veterans into the labor market as a form of corporate
social responsibility. Malovics et al. [30] report that since the economic benefit that were to
accrue to the enterprises inspired their decision to engage in this form of CSR, the selection
of veterans also came with challenges. This is because business competed for veterans
with professional training and physical capabilities that were suitable for their business
operations to the detriment of veterans who suffered restraining disabilities during WWI.

4.2. Business Interest versus CRS in Responding to Malaria and Cholera Outbreaks

According to Reinhart and Stavins [31], an analysis of how companies responded to
CSR with the onset of malaria and cholera pandemics indicates that these were also mostly
inspired by the need to boost business revenue and minimize business cost. According
to the World Economic Forum, malaria is bad for business. When the malaria crisis
first emerged, several corporate employees unknowingly became agents for community
transmission and this highly affected their businesses and the local economy [32].

The local economies lost due to deteriorated human capital, losses in savings, and
investments and loss of tax revenues. In a survey conducted among companies in Sub-
Saharan Africa, Central Asia, and South East Asia, the World Economic Forum reported
that 72% of companies had suffered revenue losses and high cost as a result of malaria-
led employee absenteeism, reduced production and productivity, and escalating benefit
cost [33].

Overseas, UK businesses such as BHP Billiton, which owned Mozal Aluminum
Smelter in Mozambique, lost 7000 employees and 13 expatriates’ deaths in two years.
The UK-based mining and metals company had investment of over US $1.4 billion at that
time but the state of the malaria outbreak over two years made it difficult to recoup their
investments. The company spent an estimated US $2.7 million to help control malaria-
related illness, absenteeism, and treatment before the company resumed uninterrupted
business. Even though these commitments are classified as corporate social responsibility
intended to support society to meet its health crisis, Alvarado-Herrera et al. [34] argue that
it was only through investment in the health of their workers that they could be guaranteed
uninterrupted production cycle, minimize cost, and boost competitiveness.

This supports the work of Schönherr et al. [35] that it is through CSR for malaria that
business organizations can scale back malaria to reduce malaria-related illness, deaths,
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expenditure, absenteeism, and even loss of staff. In some of the worst affected cholera
countries in the world such as Zambia, Mozambique, Ghana, etc., companies often use
their resources and infrastructure to secure external funding, scale up interventions which
may have taken a long time to come, but being a good corporate citizen in a time of
epidemic is the only way to strengthen business reputation and obtain self-perpetuating
social legitimacy for the future [36].

For example, the M2030 was introduced by the Asia Pacific Leaders Malaria Alliance
(APLMA) as a forum to harness and inspire CSR among concerned enterprises. Its stated
objective was to unite businesses, consumers, and health organizations towards the elimi-
nation of malaria in Asia and Pacific. Within a year of commencement of operations, many
companies became attracted to the M2030 and the idea to support the funding of malaria
programs [37].

However, a lot of companies also enrolled into the program because M2030 as an
inter-governmental initiative, permitted partner companies to use the M2030 brand for
campaigns, and even rebrand some of its products and services to enhance their sales. Many
of the companies therefore saw this opportunity more as a cause-related marketing strategy
instead of a humanitarian gesture to society, hence the rush to enroll in this coordinated
CSR program [38]. Not surprisingly, companies that did not see much economic benefit
from the M2030 later became dormant members. Most of the critics of the M2030 CSR
project still believe that it is avenue for the benefit of businesses to boost their corporate
reputation. A recent concern by Chaung and Huang [39] gives credence to this factor when
they assert that the success of the M2030 project and the continuous support from firms is
contingent on the M2030 brands ability to help drive sales and customer retention.

The cholera outbreak is one of the major epidemics that has always attracted CSR
activities due to its effect on business cost and business revenue. Marco-Fondevila et al. [40]
explain that cost and revenue considerations have persistently informed business intentions
to engage CSR right from the outbreak of the Asiatic “cholera” which broke out in 1832.
According to Alon et al. [41], the Asiatic cholera was believed to have originated from
India but moved westwards through Eurasia, Europe, and eventually the United States
with citizens put on edge. Predictably, citizens along cities where the pandemic arrived left
the city in haste as doctors pressed for public announcements to alert households of the
debilitating effect of the ranging pandemic.

Significantly, Albuquerque [42] asserts that public health boards and mayors were
initially hesitant to release timely information due in part to the influence of large business
organizations, prominent bankers, and merchants that had bankrolled the politicians into
office for fear of loss of business, revenues, trade deals, and excessively huge cost as a
result of the panic. It is documented in Ozil and Arun [43] that even when the pandemic
was at its highest peak, hotels wrote to local newspapers to run notices that their premises
were free of cholera and open to business in disregard of public health recommendations.
“The American Hotel,” the Evening Post dutifully reported, “neither has been nor will be
closed.” Yet, as the fear eventually unfolded, CSR was used as the key strategy to recoup
losses. Besides the drying up of merchandize, the epidemic changed even the personal
lifestyle of the rich merchants and their spouses had to bake breads themselves due to
the closure of city shops [44]. The famous Pearl Street goods market and city dwellers
withdrew their savings to the chagrin of banks that had run out of liquidity.

More recent outbreaks of cholera amidst business losses and CSR interventions further
supports the idea that business organizations are more focused on the benefits derived
from them [45]. For example, in 2017, MTN Zambia spent more than half a million Kwacha
to procure 300 bins, 60 vests, towels, hand sanitizers, soaps, and other equipment to help
curb the cholera outbreak in Lusaka. Even though all of these materials were bought
on the open market, a lot of money was spent to rebrand them with MTN symbols and
promotional messages.

A news commentary in Gentilini [46] criticized MTN for commercializing the epidemic
situation extensive promotion of MNT through a non-commensurable donation. This
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reaction was due to the fact that within two months, the whole country had been painted
with the yellow MNT drums and symbols, drawing public criticisms, earning them free
publicity that would have cost them more money than the cost of the donation if they had
paid for the public spaces. One newspaper sarcastically reported that the outbreak of the
yellow epidemic (in reference to MNT colors) was more than the cholera outbreak.

The Zimnat Group did the same thing when cholera broke out in Zimbabwe in
September 2018 [47]. Over three months, the company donated 20,000 L of water to several
locations including Budirio 5D Current Shopping Centre in Harare in tanks that were
hilariously branded in the company’s green colors to boost their prominence during the
epidemic time. The intimidating green presence across the length and breadth of the
capital city attracted several criticisms from the press for attempting to commercialize
the pandemic.

Another way CSR comes under the cover of business promotion during an epidemic is
how Kia Motors and LG Electronics (both Korean owned companies) have partnered Korea-
based International Vaccine Institute (IVI) to provide an emergency cholera vaccination
program in Malawi and Ethiopia, respectively [48]. On the face of it, these multinational
giants seek to improve quality of life through such interventions without disclosing the
business opportunities it creates for them. However, the IVI is a United Nations initiative
based in Korea and stimulates partnership with companies for humanitarian purposes
by offering them several incentives to promote their businesses. For their support for the
vaccine program, KIA and LG Electronics benefit through access to high global networking
of UN agencies and governments [49]. They also get support in the form of connectivity
with stakeholders, its tools, resources and trainings, local network support in 85 countries
and more importantly, the moral authority, knowledge, and experience of the United
Nations which can facilitate access to major international and national level contracts.

4.3. Business Interest versus CSR Response to HIV-AIDS

In Vaccaro et al. [50], it is reported that support for private sector (NGOs) involvement
in the fight against HIV-AIDS was started by non-business groups such as Family Health
International. These initial efforts were not classified as CSR since they did not emanate
from corporate enterprises. Due to lack of funding, most of these non-business organiza-
tions focused their HIV-AIDS intervention on data collection and analysis, individual risk
assessment, prevention and cure education, impact assessment of HIV/AIDS on specific in-
dustries, and development of proposals to guide workplace prevention and care. Frequent
engagement with these NGOs stimulated corporate interest to start their own programs
through CSR [51].

Just as it is with other forms of public health concerns, some critics of HIV-AIDS-
related CSR believe that business organizations use the epidemic platform to consolidate
their importance, minimize cost, and optimize potential business opportunities created
by the epidemic. According to Ferreira [52], several business opportunities are inherent
in the pandemics that enterprises can explore, and HIV-AIDS is one of those with high
business interest and this can be procured through CSR. The interest of MNCs in HIV-AIDS-
related CSR, emerged crystalized as the global advocacy for HIV-AIDS intensified in the
early 1980s. At this point in time, the pandemic was largely concentrated in Sub-Saharan
Africa [53] before growing to every part of the world.

The early signals of the catastrophic effect of HIV-AIDS to disrupt a wide range of socio-
economic and corporate activities notwithstanding, serious documentation of HIV-AID-
related CSR programs started in the late 1990s [54]. At this point in history, the ominous
or devastating effect of the pandemic on human resources and economic development
had become entrenched across continents [55]. With exponential increase in the number
of infected persons across industries and countries, a global alarm was sounded by the
International Labour Organization (ILO) in 1990, to highlight the epidemiological influence
of HIV-AIDS on individuals, households, workforce, employers, and organizations [56].
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The ILO subsequently engaged several enterprises to begin incorporating appropriate
strategies to control the threat posed by the HIV-AIDS pandemic to decent work, productiv-
ity, and national development [57]. As documented by the World Health Organisation [58],
this initial effort formed the basic documentary framework for discussions at the Special
High-Level Meeting on HIV/AIDS and the World of Work in Geneva in 2000. To gain a
deeper attention of business enterprises to invest their resources into HIV-AIDS-related
CSR, the International Labour Organization (ILO) and the United National Development
Program (UNDP) released a joint document that provided statistical evidence of how busi-
ness were going to suffer (due to labor shortages) if the pandemic persist [59]. Classified
data from thirteen African countries, Thailand, and Haiti collected from the United Nations
Population Division were analyzed with the e ILO-POPILO software [60]. Based on the ILO
assessment, business became conscious of the fact that rapid increase in HIV-AIDS infection
among the 20–49 years bracket was significantly altering the age and sex distribution of the
labor force and that could affect enterprise production [61].

Three main problems were identified by enterprises of this persistence, hence the need
to join the fight against HIV-AIDS through CSR. Firstly, high HIV-AIDS-related deaths were
pushing children or less experienced people into the labor force. Secondly, experienced
employees with HIV-AIDS withdrew from the labor force early and thirdly elderly people
had to be retained in the labor force due to rising economic dependency due to the early
death of younger employees [62].

In 2001, 17 eminent and visionary companies founded the Global Business Council on
HIV/AIDS. In the work of Harvey [63], this initiative added the needed global impetus
to place HIV-AIDS at the center of corporate solidarity and responsibility. Harvey [63]
again posits that the Global Business Council on HIV-AIDS collaborated with the UNDP,
the Prince of Wales Business Leaders Forum, and Nelson Mandela Foundation to develop
a business response to confront HIV-AIDS head-on in mainly developing countries [63].
The Global Business Council (GBC) developed a broad range of CSR strategies i.e., public
information strategies for its members and others. It also set up the annual award for
business excellence to recognize the contribution of businesses to the HIV-AIDS pandemic.
In 2002, the Global Business Council participated in the UN General Assembly Special
Session on AIDS (UNGASS). It used the forum to expand the need for high level business
response to HIV-AIDS among prominent business leaders and international policy-makers.
Its frequent publications on HIV-AIDS and other health-related crisis continue to inspire
new business responses to global health crisis including the HIV/AIDS pandemic [64].

A major success of the GBC is that 46% of businesses in the US got involved in
some kind of HIV/AIDS philanthropy across the globe. However, critics of the Global
Business Council on HIV, which has since changed to the GBCHealth, believe that the
companies have benefited from HIV-AIDS more than the communities. Firstly, the decision
to appoint the then World Bank president James Wolfenson as the chairperson of the club
of companies instead of a technical person with practical experience in humanitarian issues
was the first indication that the interest was about creating business opportunities through
HIV-AIDS-related CSR other than supporting society [65].

When the club was formed, it developed 6 key approaches to work but critics argue
that five of them are just focused on the benefits that the businesses will extract from their
undertaking rather than the support for communities and affected individuals. The first
priority of the group was to convene and connect businesses, governments, multilaterals,
and civil society while the second is to represents businesses in driving the creation of
high-impact partnerships-business-to-business and business-to-government [66]. The third
goal of the group is to provide recognition and visibility to companies while the fourth is
to represent business in key global health settings. The last objective stated by the group
is to provide guidance to companies on their workplace and corporate social investment
initiatives. Faced with these objectives, and guiding principles, it becomes difficult for one
to clearly accept the previously held notion that patients and affected communities are more
important in the quest to fight HIV-AIDS than the personal interest of the companies. The
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analyzed studies also present specific MNC interventions in HIV-AIDS through corporate
social responsibility but the twin-face of an organization as using such platforms to promote
their interest is also evidently shown [67].

To support the claim that businesses that get involved with HIV-AID-related CSR
were more interested in protecting their interest rather than society, Makwara et al. [67]
again highlight the case of Daimler Chrysler, De Beers, Nestle, Johnson and Johnson,
Coca-Cola and Unilever, Proctor and Gamble who were among the companies that first
started HIV-AIDS-related CSR in Kenya and South Africa [68]. These companies only
conducted research on the association between HIV-AID- related CSR (prevention and
treatment of HIV-AIDS) and the company’s balance sheet [69]. These research studies
confirmed the need to be involved in HIV-AIDS related CSR in order to protect the firm’s
greatest resources (human resources). Nestle went further to simulate how employee work
productivity differs between infected employees with company supported medication and
those without company supported medication.

These companies were alarmed by the potential high level of absenteeism, frequent
sick leave, poor organizational citizenship behaviors, and even death that permanently
terminates the work relationship. The companies understood the potential loss of revenue,
customers, and the high cost that they were confronted with if the situation should persist
and solicited the support of the media to help eradicate HIV-AIDS [70].

Significantly, the media accepted the partnership from major companies because they
benefited from the publicity and promotional budgets of the corporate enterprises. With
this knowledge, several individual organizations began to navigate company specific
approaches and mechanisms to incorporate HIV-AIDS programs into its corporate social
responsibility budget to support affected employees, community, and country.

Adegbite et al. [71] reechoes this when they say that these initial CSR initiatives to
manage the threat of HIV-AIDS in the early part of the 1990s were largely focused on how
companies could protect their employees from acquiring the HIV-AIDS virus and prevent
avoidable intra-organizational spread of the pandemic

Even though HIV-AIDS-related CSR entered a different phase in the late 1990s, the
effect of business interest over societal interest increased [72]. For instance, Coca-Cola
partnered with UNAIDS to provide extraordinary support against the HIV/AIDS fight
in Africa [73]. This collaboration was the first and largest private sector initiative of a
major global brand to implement a systematic philanthropic and corporate citizenship
program with a specific focus on HIV-AID in Africa [74]. This initiative allowed Coca-Cola
to focus beyond the employees living with AIDs and bring the larger community in focus,
support infrastructure to support patients, use its wide range distribution channels to
market HIV-AIDS related resources, while strengthening its human resource policies to
ensure greater involvement in the fight against HIV/AIDS [75]. However, this massive
involvement of Coca-Cola in HIV-AIDS came at a time when the company was facing
severe backlash in South Africa and other parts of the content.

It is recalled that in 1982, black workers led a boycott of Coca-Cola products in protest
against low wages, pension funds, and the depleted bargaining power of workers union.
Since then, several critics have referred to Coca-Cola as a conduit of economic support for
white South Africa and its apartheid system. International friends of South Africa such
as Tennessee State, Penn State, and Compton College in California, even established a
“Coke Free Campus” while the Georgia Coalition led a series of protests to move Coca-Cola
out of South Africa [76]. At that time, Coca-Cola rolled out massive support to improve
housing and education for black South Africans and sell 30% of shares in bottler and 50% of
canning operations to native South Africans but these were rejected. It was within this time
that the HIV-AIDS prevalence rate escalated in Southern Africa and Coca-Cola seized the
opportunity of CSR to hold on to its stay in South Africa [77].

Again, in 2015, it came to light that Coca-Cola had influenced research by the Global
Energy Balance Network to promote research findings that blamed obesity on lack of
exercises and not on reducing the intake of calories. This was deliberately engineered to
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deceive the public of the impact of the excessive sugar content of Coca-Cola in the spread
of obesity and type 2 diabetes. This happened at the time Coca-Cola had just announced
major humanitarian support for a series of health crises across the globe [78].

The CSR effort of the Corporate Council on Africa (CCA) is also addressed by Kur-
land [79]. Corporate Council on Africa (CCA) is a leading business association of American
enterprises that connects business interest in Africa. The group formed two lobby groups
i.e., a Task Force on AIDS in Africa and the Coalition for AIDS Relief in Africa that brings
together major pharmaceutical companies, such as Abbott Laboratories, Bristol-Myers
Squibb, Pfizer, etc., to lobby Congress on how the President’s Emergency Plan for AIDS
Relief (PEPFAR funding) can benefit business interests in Africa. Since its inception, the
Corporate Council on Africa has released periodic timely reports to support concerned
enterprises to standardize their HIV-AIDS-related corporate social responsibility programs.

The main advantage of the mode of operation of the Corporate Council on Africa is that
it partners high profile companies including Ford Motors, Coca-Cola, Boeing, Microsoft,
etc. to work through local groups and governments to design, develop, and implement
culturally sensitive strategies to combat HIV/AIDS among the African workforce [80]. The
CCA also has its critics on the genuineness of the humanitarian endeavors that it engages it.
For example, Shingal [81] explains that even though the CCA considers itself a non-profit
making enterprise, its main objective as describe by the council is to promote business and
investment between the United States and the nations of Africa which are all profitable
ventures. The first three of its key goals equally gives credence to the fact that CSR is a
pathway to consolidating business interest for its members other than the society. For
example, the first goal of this enterprise is to work closely with governments, multilateral
groups, and businesses to improve Africa’s trade and investment climate and to raise the
profile of Africa in the U.S. business community. According to the CCA, its most important
goal is to support member companies to increase their investment in and trade with the
nations of Africa. Thus, CSR is therefore one of the ways by which they can have access to
the African market [82].

The role of the banking sector in incorporating HIV-AIDS-related programs in their
CSR activities is also well documented by Nicola et al. [83]. For example, in 2003, the
Standard Chartered Bank launched the “Living with HIV” project to support the global fight
against the HIV-AIDS epidemic. Through this program, the bank trained staff volunteers
as advocates (Living with HIV Champions) to handle HIV/AIDS-related issues within
and outside the organization [84]. By 2017, the Standard Chartered Bank had provided
HIV-AIDS education to more than 75,000 employees. Currently, the bank has an active
HIV-AIDS community education program across the globe. This program has trained,
empowered, and resourced more than 3 million individuals and organizations (particularly
in Africa, Asia, and South America) to support [85].

In the work of Coussens and Harrison [86], they point out that unlike COVID-19,
HIV-AIDS-related CSR in Asia did not start early, relative to the case in Africa. However,
as the disease swept across Asia, corporate enterprises became aware of its debilitating
effect. To this end, most notable Asian companies have also scaled up their effort to support
HIV-AIDS-related programs. In India, for example, companies such as Tata Tea Ltd., Larsen
& Toubro, Modicare Foundation, Aditya Birla Group, Apollo Tyres, SAIL, and Bajaj Auto
etc., have been actively involved in supporting HIV-AIDS advocacy. Despite the initial set
back, companies in South East Asia have many encouraging examples of public-private
led CSR partnerships supporting promotional activities [87]. The main CSR activities
include promoting HIV/AIDS prevention, support, and care initiatives. In the Asia Pacific
region, in particular, many companies have the UNDP’s Regional HIV and Development
Programme through donations and other forms of support [88].

Again, in India, the Steel Authority of India Ltd. (SAIL) started the SAIL AIDS
Control Program (SACP) to create local awareness and support community advocacy
programs through sponsorship [89]. It has partnered with India’s National AIDS Control
Organization (NACO) and other inter-sectorial collaborations to school an AIDS education
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programme, family health awareness campaign, safe blood and blood products, and
establish voluntary counseling and testing center.

It has also supported the annual World AIDS Day Celebrations as well as initiating
exhibition and displays counseling and guidance and AIDS Art Centers. Johnson and
Johnson is another important partner in the global fight against the HIV-AIDS pandemic
in all forms as part of its role in attacking neglected tropical diseases (NTD). Over three
decades, the company has established global partnerships in Asia and Africa [90]. To date,
Johnson and Johnson has committed to HIV-AIDS partnership programs in 25 African
countries (Kenya, Swaziland, Botswana, Cameroon, Zambia, Senegal, Liberia, Zimbabwe,
Somalia, Malawi, Morocco, Cape Verde, DRC, South Africa, Sudan, Namibia, Mozambique,
Eritrea, Tanzania, Ethiopia, Egypt, Nigeria, Ghana, Sierra Leone, Rwanda, Uganda) [91].

In these countries, it partners with different national and International NGOs to
intervene in mainly HIV/AIDS anti-stigmatization advocacy and capacity building of
HIV-AIDS advocacy groups and foot soldiers. Even in the case of Johnson and Johnson,
these interventions are not without criticism as to being a tool to rebuild its damaged
reputation. By the end of 2018, Johnson and Johnson had been implicated in 500 opioid-
related cases. It is one of the companies blamed for the escalation of the opioid epidemic in
the United States. Beside problems such as foreign bribery accusations, consumer fraud
settlements, illegal marketing, and product recalls, J & J faced public criticisms for its role
in the manufacture and sale of the cancer-causing baby powder scandals which affected its
corporate reputation [92]. Faced with this crisis which directly affects human life and social
goals, many critics see their effort at CSR as an attempt to clear up their battered image to
remain competitive in business and not to support society as they claim to be doing.

4.4. Business Interest versus CSR Response to Environmental Health

The effort of private companies in solving environmental health crises through CSR
is one of the often criticized efforts of corporate enterprises. This is because they are
perceived to be the direct agents of environmental pollution hence and only put up CSR
as a smokescreen to deceive the public into believing that they are concerned about the
environment. Three selected studies indicates that the Carson’s 1962 bestseller “silent
spring” was a watershed moment that brought environmental health and CSR to the
fore [93]. This publication raised a new level of social consciousness among corporate
enterprises and explained the inextricable linkage between pollution and public health [94].
These explanations influenced the rise of environmental advocates, some of whom had
long begun navigating their own path to hold businesses accountable for the impact of
their operations on the environment.

Gaylord Nelson, a junior senator from Wisconsin must also be commended for cat-
alyzing the aspirations of earth day in 1970 which ultimately led to the establishment of
the Environmental Protection Agency in the US and the subsequent enactment of several
pro-environment laws [95]. These laws have protected millions of men, women, and
children from diseases and death as averted the extinction of hundreds of species.

In the late 1990s, environment-led CSR became a source of competitive advantage
as businesses engaged in different pro-environment activities to catch the eyes of an
informed public and or avoid stringent government regulations on pollution. The United
Nations used the Earth Summit in Rio de Janeiro (1992) and Johannesburg (2002) to define
a comprehensive vision for sustainable and eco-friendly development. Even before the
Johannesburg Summit in 2002, some corporate enterprises that participated in the World
Economic Forum in 2000 had accepted to partner the UN to set up the United Nations
Global Compact (UNGC) at the behest of the then Secretary General (Kofi Annan) of the
United Nations [96]. The UNGC was to serve as a common vehicle to diffuse shared values
and principles of sustainable development to give a human face to the global market order.
In July 2000, the UNGC was launched between the UN and 24 enterprises. The UNGC
began to insert human rights, social and environmental responsibility values into the
corporate operations to guarantee better healthcare for global public as enterprises rapidly
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altered their production processes [97]. The UNGC also helped to fill the environmental
governance gap of the time.

Its most significant achievement is that it defined ten principles and values to guide
corporate pro-environment behavior [98]. Secondly, it formulated guidelines on the mech-
anisms by which the ten principles and values can be incorporated into a company’s
operational strategies, working procedures and programs and policies to help create a long
term corporate culture of integrity that prioritizes the health and wellbeing of society [99].
While the United Nations Global Compact was not CSR- specific tool, the ten principles
it proposed played a major role in bringing social responsibility and environmental en-
gagements to the fore of industrialization and development at the beginning of the 21st
Century. The adoption of the United National Millennium Development Goals subsequent
to the adopting of the Millennium Declaration in 2000 was another milestone in aligning
environmental health and corporate social responsibility [100]. For fifteen years, the MDGs
set the international agenda for CSR and environmental health even though it was not a
CSR specific intervention project. Through the help of the UNDP, the MDG was presented
to corporate enterprises as a key framework for the UN’s private sector cooperation on
responsible enterprise [101]. By the end of 2015, environmental health concerns had become
the most dominant health-related crisis shaping contemporary CSR across the globe.

However, critics of the UNGC believe that it used the offices of the United Nations to
tacitly endorse companies that were destroying the environment while contributing huge
sums of money to support the UNGC. For example, it is believed that the UNGC lacked
effective monitoring and enforcement of the provisions, hence failed to hold companies
accountable. On the contrary, these corporations misused their affiliation to the UNGC
for public relations and economic gains under the guise of humanitarian concern. This
phenomenon was christened “bluewashing” [102].

This explains why informal networks emerged to counter how corporations enrolled
under the UNGC used their membership and supposed participation in philanthropic and
charity-based activities of the UN as an excuse and an entry door to increase corporate
influence upon international organizations. Some of these network groups that emerged
to remove the veil of “bluewashed” UNGC members include the Global Compact Critics,
the Alliance for a Corporate-Free UN which was led by Corpwatch, Peter Utting (deputy
director of UNRISD), Maude Barlow (adviser to the President of the United Nations General
Assembly), and David Andrews (adviser on Food Policy and Sustainable Development).
Some leaders of Paragua’s Ayoreo tribe protested the membership of Yaguarete Porá in
the UNGC. The Yaguarete Porá was a Brazilian ranching company which had illegally
occupied and destroyed Ayoreo’s forests, and also concealing the presence of unknown
tribesmen living in the forest. Another source of worry in the discharge of environment-led
CSR is that while the environmental health crisis raged, opioid and obesity persisted
contemporaneously but did not attract their attention since it provided minimal business
opportunities to them [102].

Microsoft is one of the best examples of CSR with environmental health focus. The
company’s CSR agenda targets the regulation of energy and water consumption, waste
reduction and recycling, carbon emissions and sustainable sourcing. Microsoft also sup-
ports local communities, educates and empowers workers at Microsoft. Microsoft also
provides health and wellness programs for families and other benefactors. Through the
Microsoft CARES and Microsoft Ergonomics Programs, Microsoft seeks to empower and
engage employees, competitors, collaborators, and the larger society to monitor and adhere
environment-related CSR principles [103]. This notwithstanding, Microsoft has had its fair
share of criticisms as far as the environment is concern.

The studies in relation to environmental-led CSR offer insight into the influential
role of environmental factors in global advocacy and multinational enterprises decision
making. According to McQueen [104], a dominant feature that has shaped contempo-
rary corporate social responsibility since 2000 is environmental concern. Environmental
concern is not an end in itself, but its consequential health effects is viewed as a form of
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environmental pandemic or climate change pandemic. Since the 1970s, environmental
researchers have recognized that climate change, and other health stressors (both natural
and man-made), can exert high influence on human health and disease in various ways
but intense epidemiological reconnaissance of the crisis took time to mature.

Beyond environmental damage, the effect of climate change on health determinants
such as safe drinking water, sufficient food, clean air, secure shelter, outbreak of vaccine-
preventable diseases is well documented in several studies. The persistent outbreak
or reports of drug-resistant pathogens and other multiple humanitarian health crises
were directly traced to climate change and environmental pollution. Since the 2000s,
renewed global effort has focused largely on soliciting a broad base of industrial support
to transform the mechanism for tackling environmental health risks. The role of corporate
institutions in actualizing this objective is the reason why environmental health promotion
and prevention has become a central theme in todays’ corporate social responsibility
policies [105]. However, over time, many advocacy groups including the United Nations
have become disillusioned by the attempt to lower the ambition of the 2015 Paris Agreement
by powerful nations with the tacit support of powerful multinationals [76]. There is the
belief that environmental lethargy is growing rapidly among the top echelon of society
while potential environmental led catastrophes persist. This growing pathological state
of sleepiness, deep unresponsiveness, and inactivity has irked concerned citizens and
environmental advocacy groups to rise up to demand greater action for the protection of
the planet and its people.

According to the New South Wales State Archives & Records [106], the poignant
social, cultural, and environmental advocacy of the 1970s has re-emerged as fresh and
frustrated Millennials persistently refusing to settle for verbal platitudes of environmental
care. Millions of such people have constituted themselves into very vibrant and sometimes
violent groups who take to the streets to protest and demand a new paradigm in environ-
mental health protection by large multinationals. Fortunately, the social and digital media
have become common meeting grounds through which these discussions, protests, strikes,
mobilizations, and sentiments are brought to the attention of the global audience. This has
never before united concerned global citizenry and catalyzed a generation to join together
to take on the environmental health challenges with the greatest possible firmness.

4.5. Business Interest versus CSR Response to COVID-19

A review of the selected literature again points to the fact that the next major health-
related factor that can potentially shape the future of corporate social responsibility is
COVID-19. Unlike HIV-AIDS and environmental health concerns, COVID-19 has gathered
global advocacy within six months and its impact in the corridors of global power has been
immense. This is largely because COVID-19 possesses the same if not more of the disruptive
effect of HIV-AIDS and environmental health. The epidemic broke out in December 2019, as
a novel corona virus in Wuhan in the Hubei province of central China [107]. At the onset, it
was thought to be a domestic problem in China and its pathogenic and contagious character
was not very clear even to the World Health Organization. However, overtime, the virus
has spread across almost every country in the world with unfathomable momentum.

By the end of 2020, nearly 100,000,000 infections and 2,200,000 deaths had been
recorded. The largest numbers of infections have occurred in the US, Brazil, India, UK,
France, Spain, Germany, Russia, Canada, France, etc. In the absence of a known vaccine,
political authorities in different countries have implemented several “draconian” or “non-
routine” measures to break the viral chain despite the ramifying effect of such measures on
economic activities and corporate stability.

For the corporate sector, some of these measures have become disruptive as they were
unanticipated. The measures include stay at home orders, total lockdown of cities, closure
of businesses, limits on nonessential businesses and business travels, social distances
between two persons and group of persons, limit on public gatherings, closure of schools,
continuous education on virus prevention measures, compulsory temperature monitoring,
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and quarantine of high-risk and sick persons [108]. As explained in [109], in the short term,
several areas of COVID-19 are of CSR interest to corporate organizations. For example, with
schools closed, companies must design working practices that enable parents to adequately
spend time with their kids. They have to rank business travels to eliminate non-essential
ones and provide support and for frontline workers. Enterprises must also redesign office
work space to accommodate social distance requirements and reorient a new organizational
culture on public health practices [110].

Even in Ghana and other less affected countries for example, the government has
set up a national emergency fund that receives donations from corporate organizations.
At the same time, the private sector has also set up a parallel support system under its
own control to build isolation hospitals to support government initiatives. In India, the
private sector has taken the responsibility to provide food support programs to worst
affected by lockdowns and redeployed. This is in addition to all manners of humanitarian
supports, donations in kind and in cash, transport services, food distribution, etc., for
other vulnerable members of the society [111]. Direct corporate interventions in COVID-19
are well documented in the studies as well. For example, Starbucks and other telecom
companies have embraced the Keep Americans Connected agenda where they are currently
supporting working professionals to remain connected from remote locations [112]. The
effect of COVID-19 on CSR also requires companies to guarantee financial security to the
most vulnerable in the midst of business closures, reduced hours of work in response to the
pandemic. A case in point is Lululemon. Despite been temporarily shut, Lululemon stores
in North America indicated its willingness to continue paying employees and provide
access to a pay relief fund [113]. Similarly, Microsoft has committed to paying its hourly
workers their regular pay despite the dip in the demand for their services [114].

Walmart, Apple, and the Olive Garden on the other hand have updated sick-leave
policies to ensure that their most vulnerable workers are adequately supported and covered.
The Wall Street Journal believes that small business may suffer significant loss of business
confidence as a result of COVID-19. It has therefore initiated advocacy for larger enterprises
to support such SMEs through the difficult times [115]. Major enterprises such as Amazon
have embraced this initiative as a form of corporate social responsibility. Amazon has set up
a $5 million relief fund to support SMEs in their vicinity. Google has also pledged $1 million
to support “pandemic-hit” SMEs in Mountain View, California where it operates [116].
The President, CEO, and top management personnel of United Airlines Company have
decided to forego their salary to ensure uninterrupted business operations and safeguard
the salaries of lower level employees. LVHM holdings has also converted a facility to
quickly produce hand sanitizers for free distribution to French hospitals while Tottenham
Hotspur Stadium has installed equipment to operate drive-through COVID-19 testing
and swabbing for NHS staff, families, and their dependents. In this way, enterprises are
creatively adapting to the pandemic to further their brand in the long run while caring for
people in the current climate.

There are those who believe that business organizations involved in CSR during the
COVID-19 are again employing the same mind game that characterized involvement in
the United Nations Global Compact. The voluntary actions require significant outlay of
resources which are non-existing when production and companies have closed down.
It is believed therefore that these voluntary investments entail economic benefit for the
companies and are designed to align with the objectives of investors/shareholders as profit
seeking agents. For example, in North America, companies were willing to continue to
pay employees when their companies were forced to close because of the benefit from
the Payroll Protection Plan by the U.S. government [117]. This plan provides loans to
businesses that can be forgiven (i.e., the loans can be converted to grants), hence companies
do not need to repay if they maintain a certain percentage of their employees. Walmart,
Apple, the Olive Garden, and Lululemon belong to this category of companies that stand
the chance to benefit from the Payroll Protection Plan. Moreover, according to Verma and
Gustafsson [118], the real benefit of CSR strategies are economic more than social. There
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are motivational benefits for employees and clients that lead to better hiring opportunities
and greater market shares; cost reductions and increases in efficiency and productivity;
increased competitiveness; access to sources of external financing and capital under more
optimal conditions; limitation and greater control of corporate risks; and generating a
reputation and long-term competitive advantages.

Gostin and Wiley [119] espouse the innate relationship between corporate social
responsibility and branding. According to Zeren and Hizarci [85], how enterprises use CSR
to respond to the changing phases of COVID-19 can influence their brand image which is
needed in the post epidemic reconstruction of firms. Through CSR, the values of honesty,
dedication, and community support can authenticate the brand value of companies in
uncontrollable times. According to Daniels [120], companies that support or work with
NGOs and other charities on COVID-19 can foster strong social relationships through
genuine and mutually beneficial care. It offers enterprises the opportunity to build new
relationships and better communication engagement.

In this case, COVID-19 can provide the CSR and business community teams with
the opportunity to re-think and re-structure plans to place community needs at the top
of their conversations. In some countries also, practices that qualify for CSR activities are
being redefined under COVID-19 with strict guidelines. For example, the government of
India has instructed that corporate contributions made towards the PM care fund will be
regarded as CSR whereas contributions given to the prime ministers fund will not qualify
for CSR donation. Thus, in this way, CSR contribution can significantly affect corporate
tax assessment and access to other state support systems available to companies that are
actively involved in one form of CSR or the other.

In the midst of this challenge, the effect of COVID-19 on the global economy poses
one of the greatest threats to corporate involvement in CSR. At the end of April 2020, an
estimated amount of nearly $17 trillion worth of the global business income and businesses
had been wiped away by COVID-19 and $2.5 trillion was needed to reboot economies.
The effect has been widespread including airlines, cruise ships, hospitality, manufacturing,
and many other industries. COVID-19 has therefore assailed business organizations with
unprecedented dangers of running at a loss, depleting capital retentions, inability to meet
recurring debts and tax obligations, loss of an entire workforce and even customer base.
Additionally, there is a strong association between capital market and public health and
with the capital market roiled by COVID-19, there is the need for a revolutionary definition
of corporate citizenship in this crisis time that balances voluntary support for society
against the dwindling economic fortunes of corporate enterprises.

According to Bartik et al. [121], a major corporate social responsibility issue that assail
enterprises under COVID-19 is navigating salary adjustments, furlough, redundancies,
continuous payment of wages and salary for sick and stay at home staff, support and
replacement of dead staff, and unanticipated absenteeism. Enterprises must also deal
with disinfection of business offices; restructure business hours, partitioning shared office
spaces among others [48]. The process of returning to a full-time work schedule has also
been fraught with several challenges that have corporate social responsibility implications.
In the UK, for example, the biggest trade unions are intransigent about allowing their
members to work under the current conditions unless government and employers agree on
a nationwide health and safety revolution to protect their members against the debilitating
effect of the COVID-19 pandemic.

Alluding to the fringe interest in employer commitment to employee health and safety
measures in a free market, these unions have reiterated the need for radical overhauled and
stepping up of health and safety inspection and facilities at the workplace until they back
the government’s effort to ease, and eventually end, the lockdown [122]. Other employee
unions are equally demanding for employers to draw up and publish rejuvenated risk
assessments that thoroughly clearly outline the specific measures to ensure a safe work
environment for employees. Finally, there is also the demand for government to impose
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hefty punishment on rogue employers and state investment into more frequent health and
safety inspections of workplaces.

While contributing financially and emotionally to reduce social burden of COVID-19,
there is a moral obligation of enterprises to discard extreme free-market ideologies that
prioritizes profit at the expense of safety of employees. The call for a radical overhaul of
health and safety measures in enterprises is now urgent more than ever before. There is a
moral obligation for enterprises to reform current risk assessments and cooperate more
deeply with state agencies and industry collaborators to invest in the health and safety
inspections at the world place [123]. Thus, with COVID-19, business organizations must
recognize the need to ensure a balance between profit, people, and the planet since their
economic growth depends on it. To that extent, CSR can be the game changer among
various corporate strategies that creates unrivalled competitive advantage in uncontested
market spaces for businesses to flourish. To this end, CSR strategies that focus on over-
coming the effects of global healthcare crises must be of major concern to all enterprises
because of their catastrophic effects on the very survival of firms if not nipped in the bud.
Since workplace health and safety issues will not be the same after the sweeping effect of
COVID-19, CSR strategies must be proactive to endure other unknown pandemics with
equal capacity to disrupt business operations. These new CSR strategies must be capable
of addressing the new frontiers in workplace health and safety (new normal) that have
emerged [124]. There is the need for consistent research to retrace previous steps and
strategies adopted to manage historical crisis of this magnitude. COVID-19-related CSR
must therefore aim at alleviating mental and psychological wellbeing of its employees to
embrace the wide range of changes that may occur. For example, work from home and
social distancing measures vitally reduce the spread of the virus but have a negative influ-
ence of emotional wellbeing of employees [80]. Thus, leading corporations must support
mental and emotional wellbeing of their staff. Moreover, navigating salary adjustments,
furlough, redundancies, continuous payment of wages and salary for sick and stay at home
staff, support and replacement of dead staff, and unanticipated absenteeism are just a few
of the challenges that assail corporate organizations and these require a CSR response.

Companies must create innovative and regular activities to educate their stakeholders
to become more committed to safeguarding future enterprise-based defense mechanism
needed to diagnose, protect, treat, and rehabilitate victims and those threatened by pan-
demics and other emergencies that affect the stability of an organization to reduce its cost
and protect revenue [83].

COVID-19 has shown that even though individual enterprise contingency plans are
necessary, to fight the economic effects of pandemics, they are not sufficient by themselves.
COVID-19 must teach enterprises that they operate in a complex, uncertain, and inter-
twined economic environment and pandemics spare no one. Companies must design CSR
strategies with each other as collaborators and not necessarily competitors. This is because
most of the lone ranger and disconnected CSR strategies paraded by enterprises to fight
COVID-19 have not shown much resilience under COVID-19. For most companies, their
existing strategies lack systematic integration and standardized performance metrics to
measure their outcomes, usability efficiency, performance, and suitability which makes it
difficult to determine their success or failure as effective CSR tools in the management of a
pandemic [125].

Going forward, there is the need for group of firms to develop multi-agency and multi-
disciplinary decision making and evaluation processes through collaborative networks.
Already the idea and benefits of collaborative networks as a business strategy to mitigate
the effect of catastrophic health and environmental crisis on business enterprises is gaining
grounds in many different industries in the quest to respond positively to a changing
business environment, and the healthcare sector is no exception. In China, for example,
the biotech, medtech, and pharmaceutical clusters have accentuated effort to promote
greater environmental health security through self-regulating and collaborative network
of environmentally responsible behaviors, programs, and standards. These industry-led
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initiatives have engendered greater public support, renewed political commitment from top
leaders and elicited heavy government subsidies for the industry among others. According
to [126], nowadays, more and more enterprises are aware and motivated to adhere to
collaborative platforms as business enablers, allowing groups of companies to improve
their offer and competitiveness. This is because today’s firms must not only see themselves
as competitors but as collaborators of the same goal when it comes to managing risks
such as COVID-19 through shared burden. To that extent, collaborative can help groups
of enterprises to develop a multi-tier system of organizations to supplement each other’s
competencies to be well equipped to handle the complexities of modern healthcare issues
in an innovative, efficient, and effective manner than individual firms [127].

Collaborative efforts in the fight against COVID-19 can give firms the opportunity to
enjoy the vast awareness, credibility, and the brand equity that single firms find lacking in
operations. Owing to their sizable budgets and greater scale of operations, collaborative
firms are poised to have easier access to funds to undertake strategic programs. They
will be more equipped with the necessary resources that single firms may find hard to
acquire [128]. Additionally, inimitable assets like a steadfast reputation for process rigor
and quality response to market opportunities might turn out to be critical for sustaining a
competitive edge in crowded therapy markets. Such intangible assets could be more easily
accruable to collaborative firms because of their vast portfolios and long track records of
market presence and innovation [129]. These collaborative CSR strategies may lead to
accumulation of different perspectives on a variety of topical issues affecting CSR practice
by quickly sharing knowledge and effectively using ‘Wisdom of the corporate Crowds’.
With time this, “Ideas Bank” can grow and become a warehouse with a variety of cases that
can be grouped together and searched simultaneously by individual enterprises and others
who need them. The next step will be to develop he mechanism to regularize the forums
and develop a good publishing format and start publishing these rich case discussions,
either a part of a journal or in another citable online format in public domains.

5. Conclusions

The objective of the study was to explore how enterprises are able to balance their
business and social needs through CSR during pandemic situations. Firstly, the studies
show that pandemics have similar characteristics that stimulate the business decision to get
involved through CSR. Through CSR, business enterprises can strengthen societal pillars to
better understand and withstand the shock of debilitating pandemics throughout history.
The studies show that pandemics such as the Spanish flu, malaria, cholera, HIV-AIDS,
environmental health, and COVID-19 created economic opportunities by themselves for
business organizations as well. In instances where these economic opportunities were not
obvious, the CSR strategies employed by business organizations were targeted at reducing
the cost of the effect of the pandemics and maximizing any revenue potential. Through the
various interventions to support their employees that were affected directly or indirectly by
the pandemic, business organizations were actually protecting or building up their stock of
human capital which is the greatest resource of every organization.

Secondly, the reviews have proven that the impact of COVID-19 on business enterprise
has been unique, unprecedented, and may be endless. With new strains and new waves
emerging unabated, COVID-19 is peerless when it comes to global health crises that have
posed the biggest challenge to the CSR of firms. The momentum of infections across the
globe and the seasonal wave with various mutated strains makes it difficult to predict
the future of COVID-19 and range of business disruptions with clarity and certainty. This
notwithstanding business organizations can seize the opportunities created by COVID-19
to develop better risk management strategies, bolster their brand image to obtain social
legitimacy, and redesign their supply chains to enhance efficiency.

Our study contributes in two ways to advancing the theories of corporate social
responsibility. Firstly, our study contributes to the emerging field of “evolutionary theory
of corporate social responsibility” that emerged from Darwin’s analogy that the most
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adaptive species are the fittest. In this case, we contend that only adaptive enterprises that
are fit can survive COVID-19 and other pandemics irrespective of how much funds they
invest in CSR. These are the enterprises who earliest in time see the risks posed by COVID-
19 and similar pandemics on business operations. These enterprises have the systems to
see things clearly and weigh them justly. They then apply their experience to succeed, not
merely because they have an innate power but because the impact of COVID-19 is so rapid
and the accompanying competition so fierce that the enterprise that makes a late start is
left out and can seldom overtake others. Evolutionary theory of CSR teaches enterprises
to develop CSR strategies that go beyond simply designing plans to mitigate damages
when crises such as COVID-19 occur. Instead, CSR must include the development of a
robust and continuous information sensing system that constantly feed enterprises with
complete, timely correct, relevant updates on potential changes in the environment that
threaten business stability.

The study also contributes to advancing the frontiers of behavior theory of CSR.
Behavioral CSR theorists have stoked a new controversy in their analysis of the impact of
COVID-19 on CSR. They argue that COVID-19 CSR-related reactions and interventions
are only transient and will not necessarily lead to positive organizational outcomes. They
contend that CSR positive outcomes will occur only if CSR is continuously embedded
within the organizational structure and strategy. Thus, an enterprise that seeks to boost
their economic fortunes through extended CSR during COVID-19 may find their actions
mired in chaos and confusion.

Typical of academic studies, a number of limitations may affect the results of this
research. For example, the studies were taken from only ten databases and supplemented
with three additional sources. This implies that all other studies outside these sources were
ignored. The small sample size of articles studied may limit the findings of this research.
Relatedly, the strict inclusive and exclusive criteria used to select articles means that other
articles with potentially useful information were deemed lower-quality, downgraded, and
disregarded. Further, the methodological limitations of the parent studies (particularly,
regarding the sampling strategies of reviewed materials in the case of primary studies)
limits the findings of the research. This is because most of these studies did not clearly
indicate how participants in the studies were recruited and sampled and that may limit the
transferability of the findings of this research. Even in the case of the secondary research-
based studies, the authors themselves have disclosed limitations regarding the process of
sampling the studies which further limits any analysis made from them.

This study included only articles published in the English language and the coverage
of the final set of admitted articles did not equally cover all the geographical areas of the
world. This limits the generalizability of the findings to other contexts. This review is pri-
marily a tangential contribution to the overall fight against COVID-19 from an organization
point of view. Future research must relook at the proposed compulsory unemployment
insurance and their ability in ameliorating the effect of future pandemics. This study
requires more primary-based information that can be simulated to understand the different
scenarios of effectiveness based on historical records and projections into the future.
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