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Access to the COVID-19 Vaccine

Dimitris Zavras
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University of West Attica, 11521 Athens, Greece; dzavras@uniwa.gr

As of 31 August 2022, 599,825,400 confirmed coronavirus disease 2019 (COVID-19)
cases and 6,469,458 deaths have been reported globally [1]. The pandemic has tested
humanity for more than two years. What characterizes this time period is the high death
toll, the suffering [2], and the high levels of uncertainty in every aspect of the crisis. In the
early phase of the pandemic, the time needed to develop and deploy vaccines was one of
the sources of such uncertainty [3].

Due to the importance of COVID-19 vaccination in saving lives and in contributing to
global economic recovery, this Editorial attempts to study the access to the COVID-19 vaccine.

The world’s first vaccination was made available in December 2020 [4]. Reducing the
spread of the disease, protecting segments of the population that are not yet vaccinated
as well as those for whom vaccines have limited efficacy, and reducing severe cases that
burden healthcare systems are among the benefits of vaccination against COVID-19 [5]. In
addition, economic recovery will be faster in countries with higher vaccination rates [6].

However, although healthcare access is a right, there are still more than two and a
half billion people around the world who are unvaccinated [4], and access to vaccines in
low- and middle-income countries (LMICs) is far lower than it is in high-income countries
(HICs). Consequently, rates of COVID-19 infections and deaths are higher in LMICs [7].

It is evident that access to the COVID-19 vaccine is inequitable; such global inequity is
due to the concentration of vaccine development and production in high-income countries,
dose-hoarding by those countries, high vaccine prices, and challenges in deploying vaccines
in resource-poor settings [8]. Beyond these reasons, the existence of barriers in terms of
access to healthcare may undermine the achievement of health equity [9]. According to
Mooney [10], “if we are taking access to mean opportunity to use or freedom to use, it
is immediately apparent that it is the potential users’ perspectives on what constitutes a
barrier and its height that must be used in assessing differential access”, while “freedom to
use describes the social possibility and the individual ability to give direction to one’s will
to use health services” [11].

Given that “equal access” is defined in parallel with “equal need”, a question is
posed: how should need be approached? The answer is that need can be considered as an
expression of the risk of contracting COVID-19 [12]; people aged 60 years and over, those
living in long-term care facilities, and people with underlying health conditions such as
hypertension, diabetes, cardiovascular disease, etc., are considered high-risk groups for
COVID-19 [13].

On the other hand, access should be approached through its dimensions and through
the barriers that individuals face.

Adopting Penchansky’s and Thomas’s [14] framework for the dimensions of access,
i.e., the five As, namely, availability, affordability, accessibility, accommodation, and accept-
ability, the global picture regarding the COVID-19 vaccine is as follows: (a) the availability
of COVID-19 vaccines differs significantly around the world [15], and specifically, in LMICs,
availability is far lower than in wealthier countries [16]; (b) in several countries, COVID-
19 vaccines are provided free of charge [17], and thus, their affordability may not be an
issue in monetary terms, something that is not true in some less developed nations [18];
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(c) for several communities around the world, accessibility is an issue [19,20]; (d) telehealth
has been adopted on a large scale for vaccination registration and for relevant medical
interventions, but knowing how to further improve vaccination accommodation through
telehealth while bridging the digital divide is another matter that requires immediate
investigation and implementation [21]; and (e) while developing countries mainly face
affordability—and accessibility-related issues regarding vaccines, developed countries face
acceptability issues [22,23].

With regard to the acceptance or refusal of the COVID-19 vaccine, vaccine hesitancy
is a major obstacle to high vaccination rates [24]. According to Lin et al. [25], the most
common reasons for vaccination hesitation or refusal are a fear of side effects; safety; and
effectiveness, while the belief that the vaccines are unnecessary; inadequate information;
the unknown/short duration of vaccines; and a general anti-vaccine stance are associated
with lower acceptance. In addition, vaccine acceptance on a global scale is influenced by
the speed of vaccine development [26].

A fear of side effects, safety or effectiveness concerns, and beliefs related to the
COVID-19 vaccine are demand-side barriers; concerns related to vaccination timing, vacci-
nation location, and the financial cost of getting vaccinated are also demand-side barriers.
Vaccine delivery and administration barriers, such as inaccessible places and people, are
supply side barriers [27].

Significant predictors of COVID-19 vaccine uptake intentions are education, the exis-
tence of insurance coverage, scoring high on subjective norms, a positive attitude toward
the vaccine, high perceived susceptibility to COVID-19, high perceived benefits of the
vaccine, and scoring low on barriers to the vaccine [28].

Holloman [29] defined access to healthcare as the freedom from barriers to healthcare,
while barriers are defined as anything that constrains, deters, delays, denies, dissuades,
discourages, handicaps, or prevents the acquisition or utilization of those services that
are ultimately provided by society to its members individually and collectively for the
maintenance, preservation, and improvement of health.

In the case of COVID-19 vaccination, the “freedom to receive a vaccination” has been
undermined to a large extent by exposure to misinformation [30]. However, we should note
that a belief in misinformation may be related to prevailing generalized uncertainty. COVID-
19-related uncertainty arose from various aspects of the COVID-19 crisis, i.e., health-related,
economic, and social. Uncertainties related to the nature of the virus, alternative treatment
options, clinical outcomes, and prevention methods [31] all concern the health dimension
of the crisis. Uncertainties related to impacts on personal finances and the effectiveness
and impacts of the restriction measures [32] concern the economic dimension of the crisis.

As mentioned above, barriers play a decisive role in access to healthcare, and in
the actual use of services [33]. In addition, since awareness, i.e., communication and
information, may be considered as the sixth dimension of access [34], providing up-to-date
information would be an effective strategy against barriers such as fear or concerns related
to the safety and effectiveness of the vaccine [35]. Since vaccination rates have increased
in numerous communities as populations have begun to see their friends, colleagues, and
neighbors get vaccinated without adverse events [36], relative information could effectively
motivate individuals to get the vaccine.

COVID-19 vaccination concerns all of us, and efforts to minimize barriers to receiving
it should continue. Thus, understanding such barriers and the best way to influence
individuals is crucial to achieve high vaccination rates. The affordability and accessibility
issues facing developing countries and the acceptability issues facing developed countries
must be eliminated. “Freedom to receive a vaccination” should be translated to freedom to
fight the enemy that threatens one’s life, health, and well-being, and the global economy.

Conflicts of Interest: The author declares no conflict of interest.
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Abstract: Community-based health insurance schemes help households to afford healthcare services.
This paper describes healthcare facilities and community factors that are associated with the Improved
Community Health Fund (iCHF) scheme in the Ubungo district of Tanzania. A cross-sectional descrip-
tive study was conducted using online questionnaires that were completed by healthcare providers
and community members in public-owned healthcare facilities in the Ubungo Municipal Council
district of Dar es Salaam, Tanzania, between October and November 2021. The data were analyzed
using descriptive statistics and the chi-squared test of association. We found a statistically significant
relationship between income level and satisfaction with the iCHF scheme. For community-related
factors, income level was statistically significant in the level of involvement in iCHF implementation
among local leaders. Further, income level was statistically significant in relation to community
behavior/culture toward the iCHF. Occupation was statistically significant in iCHF implementation,
iCHF premiums, and iCHF membership size. A statistically significant relationship was also found
between income, iCHF membership size, and iCHF premiums. Moreover, people would be willing to
pay the required premiums if the quality of the healthcare services under the iCHF scheme improves.
Therefore, the government should allocate resources to reduce the challenges that are facing iCHF
implementation, such as the preference for a user fee scheme over the iCHF, the issues that are faced
by enrollment officers, and inadequate iCHF premiums and membership size.

Keywords: Improved Community Health Fund (iCHF); Ubungo municipality; healthcare providers;
community health; health insurance

1. Introduction

Health finance in low-income countries (LIC) is derived from various sources, includ-
ing government allocations, out-of-pocket payments, and external aid from high-income
countries [1,2]. Out-of-pocket payments are direct payments that are made by citizens
for the use of healthcare services. The burden of out-of-pocket payments varies depend-
ing on household size, the nature of any relevant health insurance cover, and the pres-
ence of chronic diseases in the family [3]. Out-of-pocket healthcare expenditure is large
in low-income countries and poses a major barrier for community access to healthcare
services. In 2018, out-of-pocket healthcare expenditure accounted for 42% of the total
government healthcare budget [1], whereas social health insurance accounted for only
7% of all healthcare-related expenditure [1]. In contrast, for high-income countries, social
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health insurance funds accounted for 22% of their budget and only 21% was accounted for
by out-of-pocket expenditure [1]. In the Universal Health 525 Coverage (UHC) report by
the World Health Organization (WHO), out-of-pocket expenditure in Africa was primarily
spent on medicines and medical supplies [2]. Moreover, it exceeded the 25% limit that was
set by the UHC for the Sustainable Development Goal (SDG) indicator for out-of-pocket ex-
penditure [4]. As per the Abuja Declaration, each nation must spend 15% of its total budget
on healthcare, yet Tanzania only spent 8% of its budget on healthcare [4]. Tanzania also
only spent USD 46 per capita on healthcare and 7.3% of the GDP on healthcare goods and
services in 2014–2015, compared to 10% in Rwanda [5]. Out-of-pocket payments accounted
for 26% of the total healthcare expenditure in Tanzania between 2014 and 2015. Tanzania
is struggling to find the resources to create a robust healthcare budget and depends on
external sources, which account for 37% of the country’s total healthcare budget [6].

The Improved Community Health Fund (iCHF) is a community-based voluntary
insurance program that was established in 2001 in Tanzania, which targets the populations
that cannot access the National Health Insurance Fund (NHIF). In Tanzania, the NHIF
primarily caters for the healthcare needs of government and private employees, who con-
stitute only 7% of the population [7]. The NHIF covers families with up to eight children
who are enrolled at dispensaries, health centers, and district hospitals for medical costs
of between USD 12 and USD 65 per year. In addition, members of the NHIF benefit from
outpatient care and referral systems to district or zonal hospitals. The central government,
local government, and iCHF members also contribute to a matching grant [2]. The Commu-
nity Health Fund (CHF) is an alternative healthcare financing measure for families who
are not qualified for or cannot afford the NHIF. In 2015, the government of Tanzania set
the target of enrolling 30% of the population under the CHF; however, only 16.4% were
enrolled. In 2016, the government had to revise the CHF in order to increase enrollment
and improve the quality of the healthcare services that were provided under the scheme.
The new changes pertained to enrollment, premium amounts, collection mechanisms, and
purchasing arrangements. The new version of the CHF was named the iCHF [8]. In 2018,
iCHF coverage increased to 25%, with 13 million beneficiaries [7], although the number
of beneficiaries was still limited according to the 2015 government projections [7]. In a
study of the Mtwara region in Tanzania, healthcare facility factors, such as the absence of
medicines and medical supplies, were found to cause dropouts from iCHF membership [9].
Additional challenges, such as the poor supervision of healthcare facilities by district health
authorities and the mismanagement of iCHF funds, led to an insufficient enrollment of CHF
members [10]. Therefore, iCHF implementation in Tanzania has faced many challenges.

To address the urgent need to examine the factors that are associated with the im-
plementation of the iCHF, the present study of the Ubungo municipality in the Dar es
Salaam region of Tanzania, where iCHF coverage is low, aimed to identify those factors. To
address the factors that influence the implementation of the iCHF, specific focus needs to
relate to the healthcare providers and community members who are involved in the service
implementation and utilization, respectively. Therefore, this study aimed to describe the
community and healthcare facility factors that influence the implementation of the iCHF
in Tanzania.

2. Materials and Methods

2.1. Study Design and Setting

Using a descriptive cross-sectional design, data were collected from healthcare facilities
that are registered under the iCHF. Healthcare providers who were working in a total of
21 public-owned healthcare facilities (17 dispensaries, 3 health centers, and 1 district
hospital) in the Ubungo municipality were identified for the study. The Ubungo district
is an urban area with a population of 1,043,549 people. The district covers a total surface
area of 210 square kilometers and has 91 streets (the lowest level administrative area) and
14 wards (the mid-level administrative area) [11].
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2.2. Population and Sampling

A multistage sample method was adopted for the selection of the facilities and re-
spondents for this study. A total of 13 iCHF members were selected from each facility to
participate in the study, using the simple random sample method. In using this sampling
method, a sample framework of the iCHF members within each facility was first created
and listed in a basket. Names were then drawn from the basket without any replacements.
Those whose names were selected through this process were then contacted to respond
to a questionnaire. A simple random sampling method was used to select 16 healthcare
facilities out of the 21 public healthcare facilities that are under the Ubungo Municipal
Council [12]. The sampling of the healthcare facilities was also performed by firstly creating
a sample framework of the 21 healthcare facilities and then facilities were chosen without
replacement until 16 facilities were selected. The respondents were required to provide
consent prior to responding to the questionnaire. During the collection, 29 people did not
return the questionnaire or did not initially provide consent to participate in the study. This
represented a non-response rate of 13.9%. During data cleaning, five questionnaires were
found to be completed inappropriately and hence, were also excluded from the analysis.
Therefore, the effective sample size that was used for analysis was 174.

2.3. Measurements

The design and content of the online questionnaires were obtained from the existing
literature on the factors that affect community-based health insurance (CBHI) [13]. The
questionnaire for the healthcare providers had three parts: questions regarding the demo-
graphic characteristics of the participants, closed-ended questions regarding the healthcare
facility and community-related factors (independent variables), and questions on iCHF
implementation The closed-ended questions were measured using a 5-point Likert-type
scale (5 = strongly agree, 4 = agree, 3 = neutral, 2 = disagree, and 1 = strongly disagree). The
demographic factors that were assessed for healthcare providers were level of healthcare
facility, age, sex, profession, and educational level, while those for community members
were age, sex, marital status, family size, occupation, educational level, income level, and
duration of iCHF enrollment. The questionnaire for the healthcare providers also elicited
their rating of facility factors that influence the implementation of the iCHF on a scale of
agree, neutral or disagree. Some of the healthcare facility factors that they rated included
the availability of medical equipment and healthcare personnel, the effectiveness of the
referral systems, and the awareness of promotion strategies. Community members were
also asked to provide similar ratings on their level of satisfaction of the implementation
of the iCHF, the involvement of community members in membership registration, and
the influence of cultural factors on the implementation of the iCHF. Variables that were
rated by both the community members and healthcare professionals included difficulty in
paying iCHF premiums, membership size, and the availability of enrolment officers.

Before data collection, the questionnaire was pretested among healthcare providers
and community members in the Ubungo district. The questions were uploaded via Google
Forms and distributed to 20 healthcare providers at the district hospital and dispensaries
and 10 community members. The questionnaire was reviewed by the Ubungo Municipal
Council’s Health Department Research Review Committee. The Cronbach’s alpha was
0.785 for the community questionnaire and 0.707 for the healthcare provider questionnaire.

2.4. Data Analysis

The data analysis was performed using the SPSS 25.0 software after downloading the
data from Google Forms into Excel spreadsheets. A descriptive analysis of the sociodemo-
graphic data was conducted using frequencies, means (M), and standard deviations (SD).
A chi-squared test was performed to measure the association between sociodemographic
factors and iCHF implementation. The statistical significance was set at p < 0.05 for a 95%
confidence interval.
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3. Results

3.1. Sociodemographic Characteristics

Among the participants who were healthcare providers, 75.9% worked in healthcare
centers/dispensaries, 55.8% were below 39 years of age, and 70.1% were female (Table 1).

Table 1. Sociodemographic characteristics of healthcare providers.

Items Categories Frequency % Mean ± SD

Level of
Healthcare Facility

District Hospital 42 24.1
Health Centers/Dispensaries 132 75.9

Age 18–39 97 55.8 2.4 ± 0.7
40–61 77 44.2

Sex
Male 52 29.9

Female 122 70.1

Profession
Doctor 77 44.3

Nurse and Other Workers 97 55.7

Education Level
Certificate 34 19.7
Diploma 103 59.5

Among the participants from the community, 79.4% were aged over 29 years, 52.8%
were male, and 77.4% were married. The main occupations of the community members
were office work (55.8%) and business (44.2%). As shown in Table 2, additional sociodemo-
graphic factors that were reported by the community members included education level,
income level, and health insurance enrollment status.

Table 2. Sociodemographic characteristics of community members.

Item Categories Frequency % Mean ± SD

Age 18–28 41 20.6
2.1 ± 0.729–50 158 79.4

Sex
Male 105 52.8

Female 94 47.2

Marital Status
Single 45 22.7

Married 153 77.4

Family Size 1–4 118 59.3
1.5 ± 0.635–8 81 40.7

Occupation Office Work 111 55.8
Business 88 44.2

Education Level
University/College 135 67.8
Primary/Secondary 64 32.2

Income Level
High 5 2.5
Low 194 97.5

Enrolled Member of iCHF
1–4 174 87.4

1.1 ± 0.45–8 24 12.1

3.2. Healthcare Facility-Related Characteristics That Affect the iCHF

The findings of the present study showed that the level of the healthcare facility and
the adequate availability of healthcare providers were statistically significant (χ2 = 15.70,
p < 0.00). A total of 62.1% of the healthcare workers who were working in health centers
and dispensaries agreed that there were enough workers in the healthcare facilities, as
shown in Table 3. The educational level of the healthcare professionals was also statis-
tically significant (χ2 = 12.56, p < 0.00) with an efficient referral system under the iCHF
scheme. A total of 88.7% of the nurses and other workers agreed that the referral system
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was working well under the iCHF scheme. The relationship between education level and
the availability of healthcare providers in a healthcare facility was statistically significant
(χ2 = 38.99, p = 0.00). A total of 55% of the community members with university-level
education agreed that there were enough healthcare providers in the healthcare facilities.
The relationship between income level and iCHF awareness and promotion strategies in
the community was statistically significant (χ2 = 17.60, p < 0.00). A total of 83% of the
community members from low-income groups agreed that iCHF awareness and promotion
strategies were conducted in the community. The relationship between occupation and
the availability of medical supplies/equipment in a healthcare facility was statistically
significant (χ2 = 51.68, p < 0.00), as 81.5% of the community members who were running
businesses agreed that there were enough medical supplies/equipment in the healthcare
facilities. Additionally, there was a statistically significant (χ2 = 43.59, p < 0.00) relationship
between occupation and the availability of healthcare providers in a health facility. A total
of 81.8% of the community members who were running businesses or were self-employed
agreed that there were enough healthcare providers in the healthcare facilities. A statisti-
cally significant (χ2 = 52.86, p < 0.00) relationship was also identified between occupation
and an efficient referral system under the iCHF scheme, as 76% of the community members
who were running businesses agreed that the referral system was working well. The
relationship between occupation and the awareness and promotion strategies for the iCHF
in the community was also statistically significant (χ2 = 37.91, p = 0.000), as 47.8% of the
community members who were running businesses agreed that awareness and promotion
strategies for the iCHF were conducted in the community.

Table 3. Healthcare facility-related factors that affect the iCHF scheme, according to healthcare
providers and community members.

Healthcare Facility-Related Factors

Availability of Medical Supplies/Equipment

Factor Categories Agree Neutral Disagree χ2 Cramer’s V Sig.

Education Level

Master’s 51 (37.8) 40 (29.6) 44 (32.6)

44.51 0.473 0.000
Bachelor’s 14 (38.9) 5 (13.9) 17 (47.2)
Diploma 100 (73.0) 15 (10.9) 22 (16.1)

Primary/Secondary 56 (87.5) 1 (1.6) 7 (10.9)

Income Level
High 24 (33.3) 23 (31.9) 25 (34.7)

19.45 0.313 0.000Low 83 (65.4) 18 (14.2) 26 (20.5)

Occupation Employed 35 (59.7) 37 (33.3) 39 (35.1)
51.68 0.510 0.000Self-employed 72 (81.8) 4 (4.5) 12 (13.6)

Availability of Healthcare Providers in Healthcare Facilities

Factor Categories Agree Neutral Disagree χ2 Cramer’s V Sig.

Level of
Healthcare Facility

District Hospital 16 (23.7) 0 (0.0) 26 (61.9)
15.70 0.300 0.000Health Centers/Dispensary 82 (62.1) 11 (8.3) 39 (29.5)

Education Level
University 55 (40.7) 37 (27.4) 43 (31.9)

38.99 0.443 0.000Primary/Secondary 56 (87.5) 2 (3.1) 6 (9.4)

Occupation Employed 39 (35.1) 33 (29.7) 39 (35.1)
43.59 0.468 0.000Self-employed 72 (81.8) 6 (6.8) 10 (11.4)

Efficiency of the Referral System under the iCHF Scheme

Factor Categories Agree Neutral Disagree χ2 Cramer’s V Sig.

Healthcare Professionals
Doctors 62 (80.5) 4 (5.2) 14 (13.0)

12.56 0.270 0.002Nurses and Other Workers 86 (88.7) 10 (10.3) 1 (1.0)

9



Int. J. Environ. Res. Public Health 2022, 19, 5606

Table 3. Cont.

Healthcare Facility-Related Factors

Education Level
University 59 (43.7) 45 (33.3) 31 (23)

36.99 0.431 0.000Primary/Secondary 57 (89.1) 3 (4.7) 4 (6.3)

Income Level
High 26 (36.1) 30 (41.7) 16 (22.2)

25.29 0.357 0.000Low 90 (70.9) 18 (14.2) 19 (15)

Occupation Employed 40 (36) 44 (39.6) 27 (24.3)
52.86 0.515 0.000Self-employed 76 (51.3) 4 (21.2) 8 (9.1)

Awareness and Promotion Strategies for the iCHF Scheme

Factor Categories Agree Neutral Disagree χ2 Cramer’s V Sig.

Education Level
University 55 (40.7) 27 (20.0) 53 (39.3)

31.49 0.398 0.000Primary/Secondary 53 (82.8) 2 (3.1) 9 (14.1)

Income Level
High 25 (34.7) 16 (22.2) 31 (43.1)

17.60 0.297 0.000Low 83 (65.4) 13 (10.2) 31 (24.4)

Age
18–28 23 (56.1) 9.8 (4.0) 14 (34.1)

15.95 0.2 0.00329–39 46 (44.2) 16 (15.4) 42 (40.4)
40–90 39 (72.2) 9 (16.7) 6 (11.1)

Occupation Employed 39 (35.1) 25 (22.5) 47 (42.3)
37.90 0.436 0.000Self-employed 69 (47.8) 4 (4.5) 15 (17.0)

Satisfaction with the iCHF Scheme at Healthcare Facilities

Factor Categories Agree Neutral Disagree χ2 Cramer’s V Sig.

Education Level

University 65 (48.1) 23 (17) 47 (34.8)

28.80 0.38 0.000
Bachelor’s 22 (61) 2 (1.9) 12 (33.3)
Diploma 125 (91.2) 7 (5.16) 5 (3.6)

Primary/Secondary 56 (38.9) 1 (1.6) 7 (10.9)

Income Level
High 32 (43.8) 15 (20.8) 25 (34.7)

14.55 0.27 0.001Low 89 (70.1) 9 (7.1) 29 (22.8)

Occupation Employed 49 (44.1) 23 (20.7) 39 (35.1)
32.98 0.407 0.000Self-employed 72 (5.2) 1 (1.1) 15 (23.9)

Community-Related Factors

Involvement of Local Leaders in the iCHF Scheme

Factor Categories Agree Neutral Disagree χ2 Cramer’s V Sig.

Education Level
University 56 (41.5) 34 (25.2) 45 (33.3)

46.02 0.481 0.000Primary/Secondary 59 (92.2) 1 (1.6) 4 (6.3)

Income Level
High 30 (41.7) 18 (25) 24 (33.3)

12.07 0.246 0.000Low 85 (66.9) 17 (13.4) 25 (19.7)

Age
18–28 27 (65.9) 3 (7.3) 11 (26.8)

17.94 0.212 0.00129–39 48 (46.2) 22 (21.2) 34 (32.7)
40–90 40 (74.1) 10 (18.5) 4 (11.1)

Occupation Employed 40 (64.1) 30 (19.5) 41 (36.9)
48.72 0.495 0.000Self-employed 75 (85.2) 5 (5.7) 8 (9.1)

Community Behavior/Culture Toward the iCHF Scheme

Factor Categories Agree Neutral Disagree χ2 Cramer’s V Sig.

Education Level
University 51 (37.8) 18 (13.3) 66 (48.9)

16.65 0.289 0.000Primary/Secondary 41 (64.1) 0 (0.0) 23 (35.9)

Income Level
High 20 (33.3) 6.5 (15.3) 41 (56.9)

16.92 0.292 0.000Low 72 (58.7) 7 (11.5) 48 (37.8)

Occupation Employed 38 (34.2) 15 (13.5) 58 (52.3)
16.35 0.288 0.000Self-employed 54 (61.4) 3 (3.4) 31 (35.2)
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A statistically significant (χ2 = 46.02, p < 0.00) relationship was found between educa-
tion level and the involvement of local leaders, as shown in Table 3. A total of 59% of the
community members with secondary- or primary-level education agreed that community
leaders were involved in iCHF implementation. In addition, the relationship between edu-
cation level and community behavior/culture toward the iCHF was statistically significant
(χ2 = 16.65, p < 0.00), as 41% of the community members with secondary- or primary-level
education agreed that members of the community seek to register with the iCHF after they
have had an illness (Table 3). A statistically significant (χ2 = 12.07, p < 0.000) relationship
was also found between income level and the involvement of local leaders in iCHF imple-
mentation. A total of 85% of the community members with low income levels agreed that
local leaders participated in iCHF implementation. Moreover, the relationship between
income level and community behavior/culture toward the iCHF was statistically significant
(χ2 = 16.92, p < 0.00). A total of 72% of the community members with low income levels
agreed that members of the community seek to register with the iCHF after an illness.

3.3. Institution-Related Factors That Affect the iCHF

A statistically significant (χ2 = 14.01, p = 0.001) relationship was identified between
education level and ability to pay the iCHF premiums. A total of 50% of the community
members with university-level education agreed that the iCHF premiums were affordable.
The relationship between education level and iCHF membership size was also statistically
significant (χ2 = 14.01, p < 0.00). A total of 46% (χ2 = 14.01, p < 0.001) of the community
members with university-level education disagreed that iCHF membership should require
the payment of premiums (Table 4). The relationship between income level and iCHF
membership size was statistically significant (χ2 = 21.818, p = 0.000) as well. A total of 75%
of the community members with low income levels disagreed regarding iCHF membership
size. Finally, the relationship between income level and ability to pay the iCHF premiums
was statistically significant (χ2 = 18.68, p = 0.00). A total of 68% of the community members
with low income levels agreed that the iCHF premiums were affordable. A statistically
significant (χ2 = 19.08, p < 0.001) relationship was found between occupation and ability to
pay the iCHF premiums. A total of 61.4% of the community members who were running
businesses agreed that the iCHF premiums were affordable. The relationship between
occupation and iCHF membership size was statistically significant (χ2 = 21.289, p < 0.00) as
well. A total of 65.9% of the community members who were running businesses disagreed
that iCHF membership was acceptable.

Table 4. Institution-related factors that affect the iCHF, according to healthcare providers and
community members.

Institutional-Related Factors

Ability to Pay the iCHF Premiums

Factor Categories Agree Neutral Disagree χ2 Cramer V Sig.

Education Level
University 50 (37.0) 39 (28.9) 46 (34.1)

14.01 0.265 0.001Primary/Secondary 40 (62.5) 6 (9.4) 18 (28.1)

Income Level
High 22 (30.6) 28 (38.9) 22 (30.6)

18.67 0.306 0.000Low 68 (53.5) 17 (28.7) 42 (33.1)

Occupation Employed 36 (32.4) 35 (35.1) 40 (36.0)
19.08 0.310 0.000Self-employed 54 (61.4) 10 (11.4) 24 (27.3)
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Table 4. Cont.

Institutional-Related Factors

iCHF Membership Size

Factor Categories Agree Neutral Disagree χ2 Cramer V Sig.

Education Level
University 50 (37.0) 31 (23.0) 54 (40.0)

20.329 0.320 0.000Primary/Secondary 19 (29.7) 1 (1.6) 44 (68.8)

Income Level
High 27 (37.5) 22 (30.6) 23 (31.9)

21.818 0.331 0.000Low 42 (33.1) 10 (7.9) 75 (59.1)

Occupation Employed 44 (39.6) 27 (24.3) 40 (36.0)
21.289 0.327 0.000Self-employed 25 (28.4) 5 (5.7) 58 (65.9)

Availability of Enrollment Officers for the iCHF Scheme

Factor Categories Agree Neutral Disagree χ2 Cramer V Sig.

Education Level
University 56 (41.5) 34 (25.2) 45 (33.3)

46.026 0.481 0.000Primary/Secondary 59 (92.2) 1 (1.6) 4 (6.3)

Income Level
High 21 (29.2) 24 (33.3) 27 (37.5)

25.439 0.358 0.000Low 21 (92.2) 15 (11.9) 29 (23.0)

Occupation Employed 82 (65.1) 37 (33.6) 44 (40.0)
67.748 0.585 0.000Self-employed 74 (45.8) 2 (2.3) 12 (13.6)

4. Discussion

The present study identified the factors that influenced the implementation of the
Improved Community Health Fund project in the Ubungo municipality of Dar es Salaam,
Tanzania. The results of this study confirmed the availability of sufficient healthcare
providers at various levels of healthcare facilities, thereby demonstrating the increased
healthcare service provision under the iCHF scheme. The role of healthcare providers
was found to be essential for the quality of the services that were provided. Therefore,
it is pertinent that government interventions are aimed at improving healthcare service
provision in communities by enhancing the quantity and quality of healthcare workers.
This would also help to increase the confidence of community members in adopting in-
surance schemes, such as the iCHF. To ensure this occurs, the government should invest
more financial resources into improvements in healthcare service provision, which would
automatically increase the coverage and enrollment of iCHF members. Our findings re-
garding the importance of the availability of qualified healthcare providers were consistent
with studies that were conducted in the Iramba and Liwale districts of Tanzania, where
the development of healthcare providers influenced the excellent performance of the iCHF
scheme [14].

Additionally, the necessary medical equipment/supplies were considered to be essen-
tial for healthcare and iCHF provision, as members would receive better healthcare services
under the scheme. This finding was consistent with a study that was conducted in Ethiopia,
where the presence of medical equipment led to an increase in the enrollment of iCHF
members [15]. With the increasing quantity and quality of equipment and personnel within
healthcare facilities, community confidence in orthodox medicine is likely to improve,
along with an increase in enrollment in health insurance schemes. This is particularly
true for resource-strapped African countries, in which the use of traditional alternative
medicine and treatment has been a barrier to service acquisition. Most alternative medical
practices in poor countries lack scientific rigor and are conducted in unsanitary and unsafe
environments. This study demonstrated that other factors that affect the implementation
of the iCHF included insufficient supplies and a lack of trained professionals. The iCHF
would perform better if healthcare facilities had sufficient medical supplies/equipment
and healthcare providers. In Ethiopia, the community perceived a poor quality of health-
care under the community-based health insurance scheme due to the unavailability of
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medicines/medical supplies, long wait times, and inadequate healthcare providers [13]. In
Tanzania, poor healthcare outcomes under the iCHF were caused by a lack of healthcare
providers, long wait times, and a lack of medications [16,17].

This study indicated that the referral systems under the iCHF were functioning well
in the healthcare facilities that were included in the research. This could be due to the
proximity of the hospitals in the municipality, the availability of ambulances, and the
presence of several referral hospitals and a national hospital in the area. This finding
contrasted with many studies that were conducted in other parts of Tanzania, where the
referral systems under the iCHF have been reported to be not working well. This could be
caused by the absence of referral or zonal hospitals in those areas and the limited number
of ambulances, especially in rural areas [18,19]. Healthcare referral systems are essential
for improving community perceptions of the benefits that are associated with insurance
facilities in low-resource settings.

Community awareness and promotion strategies contributed to the implementation
of the iCHF at the community level by increasing iCHF enrollment [20]. This finding was
consistent with studies that were conducted in three Dodoma districts in Tanzania, which
showed higher levels of community awareness [21,22]. However, the factors that influence
enrollment in community-based health insurance schemes are numerous and interact in
complex ways to influence individual decisions. In a study that was conducted in northwest
Ethiopia, community awareness programs about saving and credit decisions contributed
significantly to the implementation of the community health insurance scheme [21]. In
another study in southern Ethiopia, community leaders played a crucial role in enrolling
and implementing community-based health insurance [13]. A study in Tanzania indicated
that most of the information on iCHF implementation was obtained from local leaders [21].
Another study in Dodoma, Tanzania, indicated that the implementation of the iCHF scheme
improved after the involvement of community leaders. District authorities ensured that all
local leaders were registered with the iCHF scheme and were informed as to its importance
for the local community [23]. Therefore, in addition to an increased awareness of the health
insurance scheme, other factors and barriers that influence enrollment need to be further
investigated in future studies.

The income and education levels of the community members were important factors
that influenced the adoption of iCHF, as the participants with high income and education
levels perceived the healthcare services under the iCHF scheme to be of good quality,
regardless of the iCHF premiums or iCHF membership size. The results of studies in
northwest [24,25] and southwest Ethiopia [26] were consistent with the current findings
that the iCHF premiums were acceptable to the community if the scheme could ensure
quality healthcare services. However, a study in Rwanda opposed this finding because
it was found that a change in the premiums could cause low enrollment rates, especially
in rural areas [27]. In addition, high premium costs could contribute to differences in
healthcare provision between urban and rural areas due to varying income levels. The
results from a previous study in Tanzania were consistent with the current findings that the
low levels of iCHF membership in three districts were caused by poor healthcare services
and low enrollment. However, in another study, the iCHF premiums were influenced by
the user fee and people who were not members of the CHF scheme preferred it because the
quality of the healthcare services was good [27].

Strengths and Limitations

The present study was successful in identifying factors that affect the implementation
of the iCHF at both the community member and healthcare provider levels, unlike many of
the other studies, which have focused on the factors that affect community health while
ignoring the role of healthcare providers. However, a key limitation of this study was the
inability to determine the causal relationship between the factors that impact iCHF adoption
due to the cross-sectional nature of the study. The factors that were associated with the
implementation of the iCHF were multiple dimensional and the level of impact of each
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variable could only be ascertained through longitudinal studies or those that implement
experimental designs. Due to this, we could not determine the level of impact of each factor
on the implementation of the iCHF in Tanzania. Therefore, it is important that experimental
research designs are employed to test the contribution and efficacy of each influencing
factor in terms of an individual’s choice to use the iCHF. However, regardless of these
limitations, we highlighted the factors that are associated with the implementation of the
iCHF in Tanzania.

5. Conclusions

This study demonstrated that multiple dimensional factors influence the implementa-
tion of the iCHF in Tanzania. These factors range from individual to community factors,
which interact dynamically to influence the implementation of the iCHF. For healthcare
providers, the factors that affect the implementation of the iCHF scheme that were identi-
fied in the present study included the level of the healthcare facility, the education level of
the healthcare providers, and the referral system in the hospital. For community members,
the factors included education level, age, and income level. All health, community, and
institutional factors were affected at both the healthcare facility and community levels.
It is important that future research uses experimental designs or longitudinal follow-up
approaches to identify the level of influence of each factor on the implementation of the
iCHF. To have an effective iCHF, stakeholders must focus on mitigating these factors while
efforts are made to improve the education and awareness of the tenants of the fund. The
education of community members about the iCHF must focus on those in the lower so-
cioeconomic groups, which have limited formal education. Healthcare institutions must
also be empowered to implement effective referral systems that can ensure prompt care
for patients.

Author Contributions: This work was carried out in collaboration with all authors. G.M. concep-
tualized the study, developed the initial research question, conducted the literature review, and
developed the study design in discussion with S.K. and Y.L. Data collection and data curation were
supported by P.N. and K.D.K. G.M. wrote the original draft of this manuscript and all of the relevant
data in the tables were collected under the supervision of S.K., Y.L. and J.R. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Permission was granted by Ubungo Municipal Council’s
Health and Social Welfare Department on 4 October 2021.

Informed Consent Statement: Informed consent was obtained from all subjects who were involved
in the study. A researcher explained the aims and objectives of the study to the healthcare providers
and community members before the questionnaire was distributed. A consent form was signed by
all participants, which informed them of their voluntary participation, right to withdraw from the
study at any time, and right to freedom of choice, expression, anonymity, and confidentiality during
the study.

Data Availability Statement: The data are available upon reasonable request from the corresponding author.

Acknowledgments: We gratefully acknowledged the efforts of Myung-Ken Lee, former director,
Whiejong M. Han, director of the Global Health Policy and Finance Program at the Graduate School
of Public Health, Yonsei University, and the entire staff for their support of this study, as well as the
scholarship support of the KOICA.

Conflicts of Interest: The authors declare no conflict of interest.

Disclosure: This article is a condensed form of the first author’s master’s degree thesis for
the Graduate School of Public Health, Yonsei University, Seoul, South Korea.

14



Int. J. Environ. Res. Public Health 2022, 19, 5606

References

1. Vrijburg, K.; Hernández-Peña, P. Global Spending on Health: Weathering the Storm 2020; World Health Organization Working Paper;
World Health Organization: Geneva, Switzerland, 2020; ISBN 9789240017788.

2. Borghi, J.; Makawia, S.; Kuwawenaruwa, A. The administrative costs of community-based health insurance: A case study of the
community health fund in Tanzania. Health Policy Plan. 2015, 30, 19–27. [CrossRef] [PubMed]

3. Attia-Konan, A.R.; Oga, A.S.S.; Touré, A.; Kouadio, K.L. Distribution of out of pocket health expenditures in a sub-Saharan
Africa country: Evidence from the national survey of household standard of living, Côte d’Ivoire. BMC Res. Notes 2019, 12, 25.
[CrossRef] [PubMed]

4. World Health Organization (WHO). Primary Health Care on the Road to Universal Health Coverage: 2019 Monitoring Report:
Executive Summary. Available online: https://www.who.int/docs/default-source/documents/2019-uhc-report-executive-
summary (accessed on 21 October 2021).

5. Eastern Africa National Networks of AIDS Service Organizations. Status of Health Financing in East Africa. Available online:
https://eannaso.org (accessed on 4 February 2022).

6. Wang, H.; Juma, M.A.; Rosemberg, N.; Ulisubisya, M.M. Progressive pathway to universal health coverage in Tanzania: A call for
preferential resource allocation targeting the poor. Health Syst. Reform. 2018, 4, 279–283. [CrossRef] [PubMed]

7. Ministry of Health, Community Development, Gender, Elderly and Children (MOHCDGEC). Mid Term Review of
the Health Sector Strategic Plan IV 2015–2020 Technical Report Health Financing; Ministry of Health, Community De-
velopment, Gender, Elderly and Children, United Republic of Tanzania: Dodoma, Tanzania, 2019; Available online:
http://old.tzdpg.or.tz/fileadmin/documents/dpg_internal/dpg_working_groups_clusters/cluster_2/health/JAHSR_2019
/MTR_HSSP_IV_Health_Finance_Thematic_Report_2019.09101.pdf (accessed on 4 February 2022).

8. Asantemungu, R.; Maluka, S. An assessment of the implementation of the re-structured community health fund in Gairo District
in Tanzania. Tanzan. J. Dev. Stud. 2020, 18, 27–41.

9. Ndomba, T. Uptake of community health fund: Why is Mtwara District lagging behind? J. Glob. Health Sci. 2019, 1, e50. [CrossRef]
10. Mpambije, C.J. Decentralisation of health systems and the fate of community health Fund in Tanzania: Critical review of high

and low performing districts. Sci. J. Public Health 2017, 5, 136. [CrossRef]
11. Ubungo Municipal Council (UMC) Profile. Municipal Director, Dar-es-Salaam, Tanzania: Ubungo Municipal Council Kibamba

Area, Morogoro Road Postal Address: P. O. Box 55068 Dar es Salaam. 2016. Available online: https://www.ubungomc.go.tz
(accessed on 4 February 2022).

12. UMC. Regional Joint Meeting Presentation; Ubungo Municipal Council: Dar es Salaam, Tanzania, 2021.
13. Abdilwohab, M.G.; Abebo, Z.H.; Godana, W.; Ajema, D.; Yihune, M.; Hassen, H. Factors affecting enrollment status of households

for community based health insurance in a resource-limited peripheral area in Southern Ethiopia. Mixed method. PLoS ONE
2021, 16, e0245952. [CrossRef] [PubMed]

14. Joseph, C.; Maluka, S.O. Do management and leadership practices in the context of decentralisation influence performance
of community health fund? Evidence from Iramba and Iringa districts in Tanzania. Int. J. Health Policy Manag. 2017, 6, 257.
[CrossRef] [PubMed]

15. Shigute, Z.; Mebratie, A.D.; Sparrow, R.; Alemu, G.; Bedi, A.S. The effect of Ethiopia’s community-based health insurance scheme
on revenues and quality of care. Int. J. Environ. Res. Public Health 2020, 17, 8558. [CrossRef] [PubMed]

16. Kamuzora, P.; Gilson, L. Factors influencing implementation of the Community Health Fund in Tanzania. Health Policy Plan. 2007,
22, 95–102. [CrossRef] [PubMed]

17. Marwa, B.; Njau, B.; Kessy, J.; Mushi, D. Feasibility of introducing compulsory community health fund in low resource countries:
Views from the communities in Liwale district of Tanzania. BMC Health Serv. Res. 2013, 13, 298. [CrossRef] [PubMed]

18. Kivelege, G. Community Health Fund and Quality Health Services in Morogoro District, Tanzania; Sokoine University of Agriculture:
Morogoro, Tanzania, 2015.

19. Kigume, R.; Maluka, S. The failure of community-based health insurance schemes in Tanzania: Opening the black box of the
implementation process. BMC Health Serv. Res. 2021, 21, 646. [CrossRef] [PubMed]

20. Atafu, A.; Kwon, S. Adverse selection and supply-side factors in the enrollment in community-based health insurance in
Northwest Ethiopia: A mixed methodology. Int. J. Health Plan. Manag. 2018, 33, 902–914. [CrossRef] [PubMed]

21. Kapologwe, N.A.; Kagaruki, G.B.; Kalolo, A.; Ally, M.; Shao, A.; Meshack, M.; Stoermer, M.; Briet, A. Barriers and facilitators
to enrollment and re-enrollment into the community health funds/Tiba Kwa Kadi (CHF/TIKA) in Tanzania: A cross-sectional
inquiry on the effects of socio-demographic factors and social marketing strategies. BMC Health Serv. Res. 2017, 17, 308. [CrossRef]
[PubMed]

22. Modest, A.R.; Ngowi, A.F.; Katalambula, L. Enrollment Status and Determinants of Improved Community Health Fund Among
Households in Dodoma Tanzania. Int. J. Innov. Sci. Res. Technol. 2021, 6, 807–815.

23. Ajuaye, A.; Verbrugge, B.; Van Ongevalle, J.; Develtere, P. Understanding the limitations of “quasi-mandatory” approaches
to enrolment in community-based health insurance: Empirical evidence from Tanzania. Int. J. Health Plan. Manag. 2019, 34,
1304–1318. [CrossRef] [PubMed]

24. Mirach, T.H.; Demissie, G.D.; Biks, G.A. Determinants of community-based health insurance implementation in west Gojjam
zone, Northwest Ethiopia: A community based cross sectional study design. BMC Health Serv. Res. 2019, 19, 544. [CrossRef]
[PubMed]

15



Int. J. Environ. Res. Public Health 2022, 19, 5606

25. Eseta, W.A.; Lemma, T.D.; Geta, E.T. Magnitude and Determinants of Dropout from Community-Based Health Insurance Among
Households in Manna District, Jimma Zone, Southwest Ethiopia. Clin. Outcomes Res. 2020, 12, 747–760. [CrossRef] [PubMed]

26. Mukangendo, M.; Nzayirambaho, M.; Hitimana, R.; Yamuragiye, A. Factors Contributing to Low Adherence to Community-Based
Health Insurance in Rural Nyanza District, Southern Rwanda. J. Environ. Public Health 2018, 2018, 2624591. [CrossRef] [PubMed]

27. Renggli, S.; Mayumana, I.; Mshana, C.; Mboya, D.; Kessy, F.; Tediosi, F.; Pfeiffer, C.; Aerts, A.; Lengeler, C. Looking at the bigger
picture: How the wider health financing context affects the implementation of the Tanzanian Community Health Funds. Health
Policy Plan. 2019, 34, 12–23. [CrossRef]

16



International  Journal  of

Environmental Research

and Public Health

Article

Exploring the Role of Health Expenditure and Maternal
Mortality in South Asian Countries: An Approach towards
Shaping Better Health Policy

Noshaba Aziz 1, Jun He 1,*, Tanwne Sarker 2 and Hongguang Sui 3

Citation: Aziz, N.; He, J.; Sarker, T.;

Sui, H. Exploring the Role of Health

Expenditure and Maternal Mortality

in South Asian Countries: An

Approach towards Shaping Better

Health Policy. Int. J. Environ. Res.

Public Health 2021, 18, 11514.

https://doi.org/10.3390/

ijerph182111514

Academic Editor: Dimitris Zavras

Received: 6 September 2021

Accepted: 27 October 2021

Published: 2 November 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 College of Economics and Management, Nanjing Agricultural University, Nanjing 210095, China;
noshabaaziz@yahoo.com

2 School of Economics and Finance, Xi’an Jiaotong University, Xi’an 710049, China; sarker@stu.xjtu.edu.cn
3 School of Economics, Shandong University, Jinan 250100, China; hongguang.sui@sdu.edu.cn
* Correspondence: hejun@njau.edu.cn

Abstract: Accomplishing unremitting favorable health outcomes, especially reducing maternal
mortality, remains a challenge for South Asian countries. This study explores the relationship
between health expenditure and maternal mortality by using data set consisting of 18 years from 2000
to 2017. Fully modified ordinary least squares (FMOLS) and dynamic ordinary least squares (DOLS)
models were employed for the empirical analysis. The outcomes revealed that a 1% rise in health
expenditure increased the maternal mortality rate by 1.95% in the case of FMOLS estimator and 0.16%
in the case of DOLS estimator. This reflects that the prevailing health care system is not adequate for
reducing maternal mortality. Moreover, the meager system and the priorities established by an elitist
system in which the powerless and poor are not considered may also lead to worsen the situation. In
addition, the study also added population, economic growth, sanitation, and clean fuel technology in
the empirical model. The findings revealed that population growth has a significant long-term effect
on maternal mortality—an increase of 40% in the case of FMOLS and 10% in the case of DOLS—and
infers that an increase in population growth has also dampened efforts towards reducing maternal
mortality in the South Asian panel. Further, the results in the case of economic growth, sanitation,
and clean fuel technologies showed significant long-term negative effects on maternal mortality
by 94%, 7.2%, and 11%, respectively, in the case of the FMOLS estimator, and 18%, 1.9%, and 5%,
respectively, in the case of the DOLS estimator. The findings imply that GDP and access to sanitation
and clean fuel technologies are more nuanced in declining maternal mortality. In conclusion, the
verdict shows that policymakers should formulate policies considering the fundamental South Asian
aspects warranted to reduce maternal mortality.

Keywords: health expenditure; maternal mortality; sanitation; clean technologies; South Asian countries

1. Introduction

Human capital is an imperative factor for attaining the desired economic growth and
development of any country [1]. Under the concept of the neoclassical growth model,
human capital, particularly good human health, markedly influences a country’s per capita
income in the long run [2]. The health status of any given country depends upon maternal
and infant mortality rates, which play a crucial role in evaluating the country’s population
health, quality of care, socioeconomic status, and poverty [3]. Moreover, maternal health is
likely to bring economic benefits for the whole family and society. But recently, mothers’
poor health, especially maternal deaths, have remained an unavoidable phenomenon that
occurs at relatively high rates in many developing countries despite a steep reduction in
maternal mortality worldwide since 1990 [4–6]. The maternal mortality ratio numerically
shows the maternal deaths during a given time period per 100,000 live births during the
same time period. It illustrates the maternal death risks relative to the number of live births

Int. J. Environ. Res. Public Health 2021, 18, 11514. https://doi.org/10.3390/ijerph182111514 https://www.mdpi.com/journal/ijerph

17



Int. J. Environ. Res. Public Health 2021, 18, 11514

and basically captures the death risk in a single pregnancy or a single live birth. According
to the World Health Organization (WHO), around 810 women die during pregnancy every
year, and about 94% of them belong to developing countries [7].

Globally, the maternal mortality ratio has declined from 342 to 311 (by nearly 38%)
from 2000 to 2017 [7]. However, South Asian countries and sub-Saharan African countries
face disproportionately higher maternal mortality ratios than other regions of the world,
making up around 85% of all maternal-related deaths. The third Sustainable Development
Goal (SDG 3) of reducing the deaths to 70 per 100,000 live births and ensuring that all
human beings, at all ages, achieve healthy lives by 2030, has intensified their struggles to
promote the health sector [8]. In this regard, a good health care system is focused, and
has been is shown that the health care system comprises various sectors, of which the
most important is health financing [3]. Evidence has confirmed that financing in the health
sector considerably supports the economy [9]. This implies that spending in the health
care system improves peoples’ health and generates employment opportunities, increases
social and political stability, and ultimately leads to the growth and development of the
whole economy [10–12].

Despite significant investments in the health sector, expenditure on health in gov-
ernments’ financial plans in developing regions, including South Asian countries, is still
under-represented due to resource scarcity [13]. Even if South Asian countries develop
and progress at the same pace, the global SDG target of decreasing maternal deaths to
70 per 100,000 live births by 2030 is hard to accomplish. Over the past few decades, keeping
in view the importance of the health of the people and its role in the national economy,
scholars and researchers have devoted their attention to evaluating the link between health
expenditure and health outcomes. In this vein, many studies have been conducted before
(see, for example, [14–21]). Some studies showed that health expenditure leads to better
health outcomes [22], while others found no such relationship [23,24]. The link between
health expenditure with health outcomes is uncertain, as health expenditure and health
care patterns alter considerably; therefore, the debate over health care expenditure and
health outcomes remains questionable [25], which warrants more investigation. Moreover,
the rise in health expenditure in developing countries has demonstrated that maternal
mortality rates are still higher, which has prompted authors to identify the core cause of
maternal mortality, so health expenditure is appropriately directed and utilized.

Based on the above discussion, the current study was designed to explore the following
research question: “Does health expenditure contribute to decreased maternal mortality
in South Asian countries?” Exploring this question will enable policymakers to prepare
strategies accordingly to accomplish the sustainable development goal of reducing maternal
mortality, as health expenditure is regarded as the clearest policy variable [26]. Investigating
health care outcomes in South Asian countries is remarkably important, not only due to
the relationship of health with economic growth but also poor health leads to disparity
between actual income and real opportunities, as it decreases the degree to which a given
income level can be transformed into the ability to live a life of an acceptable quality [27].
Perkins, Radelet, Lindauer, and Block [28], and Booth and Cammack [29] also pointed
out that the health sector is among the most pervasive markets that may lead to failure
because of the problems of principal agents, negative externalities, collective actions, and
information failures, which require government interventions. Moreover, most preceding
studies ignored other macro-level factors of maternal mortality, such as population growth,
economic growth, sanitation, and access to clean fuel technologies. Thus, the current study
may help to unpack the association of health expenditure with maternal mortality by
incorporating these factors for the South Asian region.

As discussed above, many previous studies have explored the relationships be-
tween health outcomes (mortality) by using different datasets and have used different
research methods and found diverse findings, particularly for the maternal mortality
ratio [24,30–34]. However, a recent study pointed out that an investigation of this kind
must account for “unobserved heterogeneity” [34]. Even so, many studies have ignored
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the heterogeneity and even cross-sectional dependency within the panel data. Therefore,
to fix the cross-sectional dependency and heterogeneity issues in the panel data and add a
contribution to the health economics literature, the present study applied fully modified
ordinary least squares (FMOLS) and dynamic ordinary least squares (DOLS). The recent
study of Aziz et al. [35] also used this phenomenon to assess the determinants of under-
nourishment in a South Asian panel. As per the authors’ knowledge, this is the first study
attempting to scrutinize the long-run effects of health expenditure on maternal mortality in
a South Asian panel via this empirical approach.

2. Literature Review

This section is an attempt to review the previous efforts of scholars and researchers on
the subject matter of the current study. This section concisely reviews the studies available
in the literature.

According to previous studies, the health expenditure level in a nation is one of the
key measures for determining the health investment level; hence, it is acknowledged as
an imperative input factor, like diet and exercising, for enhancing health. An extensive
body of literature has scrutinized the association between health expenditure and health
outcomes across countries. Despite these efforts, the pivotal link between health expendi-
ture and health outcomes is still not clear. It is generally presumed that increasing health
expenditure will inevitably improve health outcomes. In this regard, Aldogan, Austill,
and Kocakülâh [36] observed prominent health outcomes such as infant, under-five, and
maternal mortality rates due to government spending in the MENA region from 1990 to
2010, by using pooled ordinary least regression, random effects, and Hausman–Taylor
instrumental variable models. Betrán et al. [30] argued that with the exception of devel-
oped countries, variability of national maternal mortality estimates is large even within
sub-regions. In another study, Anyanwu and Erhijakpor [9] used data from 47 African
countries between 1999 and 2004, and statistically revealed that health expenditure signifi-
cantly and negatively influenced the infant and under-five mortality rates. In developing
countries, Bokhari, Gai, and Gottret [37], using the instrumental variable approach, implied
that economic growth and government expenditure on health are important factors for
boosting public health. Nketiah-Amponsah [38] studied 46 sub-Saharan African countries
over the period 2000–2015 and unveiled that a 1% increase in health expenditure per capita
reduced under-five mortality by 0.5% and maternal mortality by 0.35%, while improving
life expectancy by 0.06%. Likewise, Arthur and Oaikhenan [39] also indicated that health
expenditure meaningfully boosted the expectancy of life and lessened maternal mortality
and under-five mortality.

On the other side, several other studies found no causal association between expendi-
ture on health and health outcomes [24,40]. Ashiabi, Nketiah-Amponsah, and Senadza [41],
in another study, investigated the impact of both public and private health expenditure on
maternal and child health for 40 sub-Saharan African countries for the years 2000–2010.
The study used a fixed effect model and indicated that there was no significant effect of
health expenditure on maternal mortality. Bradley, Elkins, Herrin, and Elbel [42] used a
pooled cross-sectional analysis of OECD countries from the year 1995 to 2005. The main
outcomes were life expectancy at birth, infant mortality, low birth weight, maternal mortal-
ity and potential years of lost life. The findings revealed that health service expenditure
adjusted for GDP and two health outcomes were significantly associated, while in the case
of social services expenditure adjusted for GDP; only three of five indicators were found to
be significant. Several other studies have also shown contrary findings in low- and high-
income countries. For example, Self and Grabowski [43] revealed that health expenditure
significantly influenced health only in low- to middle-income countries. The countries
belongs to different income groups have differences in health expenditures as well which
corresponds to different health outcomes. Likewise, Rana, Alam, and Gow [34] indicated
that the association of health expenditure with health outcomes was resilient only for
countries with a low income. Lower-income countries are more susceptible to poor health
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due to negative shocks to health expenditure. Gupta, Verhoeven, and Tiongson [44], by
using demographic health surveys from 44 countries, established that the poor experience
worse health than the non-poor, and their empirical findings stated that public spending
alone is not enough to improve health status. Gupta [45] argued that public spending
enhances health and education in developing and emerging economies. Ullah et al. [46]
findings confirm that public healthcare spending significantly impacts health outcomes
in Pakistan both in the short-run and long-run. Using a fixed effect model, Nixon and
Ulmann [19], in a panel of 15 European Union members over the period 1980–1995, showed
that health care expenditure and infant mortality rates were strongly associated, while the
results for life expectancy were found to be marginally associated. The findings indicated
that factors such as lifestyle, diet, and the environment also influence health outcomes, as
these factors vary significantly between low-income and high countries. Therefore, the re-
lationship between health expenditure and health outcomes at different income levels was
found to be inconclusive. In another study of Nigeria, Yaqub, Ojapinwa, and Yussuff [47]
stated that public expenditure was significant for enhancing health unless corruption in
the country was controlled. By using both ordinary least squares and two-stage least
squares, the study proposed that lowering infant mortality and under-five mortality rate
and raising the life expectancy in Nigeria would only be possible if corruption in the
country reduced considerably.

Based on the literature review mentioned above, it is apparent that the results on
heath expenditure and health outcome are inconclusive and there has been variance in the
use of specific econometric methods. To explore the phenomenon empirically by using
advanced econometric techniques, the current study utilized the data of South Asian
countries. Finally, by using a more robust empirical strategy, the current study offers new
empirical evidence concerning health expenditures and it impact on maternal mortality in
the South Asian panel.

3. Materials and Methods

3.1. Data Sources

Based on the availability, the data set of eight South Asian countries including Pakistan,
Bangladesh, Bhutan, Nepal, Sri Lanka, India, Maldives and Afghanistan was collected.
The maternal mortality ratio (MMR) was used as an outcome variable; this numerically
shows the women died during pregnancy or pregnancy-related causes or within 42 days of
pregnancy termination per 100,000 live births, while the predictor variables included total
health expenditure (HE), population (POP), economic growth (LNGDP), basic sanitation
(BS), and access to clean technologies (CT). Health expenditure was measured in current
USD. Economic growth (LNGDP) was measured in constant 2010 USD and was used
in natural logarithmic form for empirical analysis. The variable population (POP) was
measured as the annual percentage growth in the population. The other variables, basic
sanitation (BS) and clean technologies (CT), measured the proportion of the population
using at least basic sanitation services and clean fuel technologies for cooking.

The data for the desired variables used in the current study were sourced from the
World Bank Development Indicators databank from 2000 to 2017. Furthermore, the quar-
terly data were used for applying the quadratic match sum method. Many previous studies
have used this method [48]. This method is appropriate for altering low-frequency data
into high-frequency data, as it allows adjustments for seasonal deviation by dropping end-
to-end data deviation. The trends of maternal mortality and health expenditure in South
Asian countries are portrayed below. The Figure 1 below reveals that though maternal mor-
tality has slightly declined in all regions, the most apparent decline is seen for Afghanistan
compared with other regions, and the least were seen in Sri Lanka and Maldives.
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Figure 1. Trends of Maternal Mortality in the South Asian Panel.

3.2. Model Specification

It is a crucial and well recognized fact that a better understanding of various aspects
in the economy leads to the formulation of effective economic policy, including the nexus
among maternal mortality, health expenditure, economic growth, population, basic san-
itation, and clean technologies. As the present study intended to explicate the long-run
relationship of health expenditure effects on maternal mortality in South Asian regions
while controlling for population, economic growth, basic sanitation, and access to clean
technologies, the subsequent model was designed to analyze the relationship empirically:

MMRi,t = α0 + β1MMRi,t−1 + β2HEi,t + β3LNGDPi,t + β4POPi,t + β5BSi,t + β6CTi,t + μi,t (1)

where MMR, HE, LNGDP, POP, BS, and CT signify the maternal mortality ratio, health
expenditure, economic growth, population, basic sanitation, and clean fuel technology,
respectively. In this model, the maternal mortality ratio represents the dependent variable;
βk (k = 1, 2, 3, 4, 5) are the coefficients of the lag of maternal mortality ratio, health
expenditure, economic growth, population, basic sanitation, and clean fuel technology;
and μi,t shows the error term. Our models remained confined to these variables to avoid
over fitting the model and to allow our core variables of interest to show the association.

Determination of the long-run relationships among the study variables was under-
taken via the following essential steps. Firstly, panel unit root tests were used to examine
the stationarity properties of the variables. Testing stationarity is vital for both time and
panel data because non-stationary data lead to spurious results [49]. Thus, Im, Pesaran,
and Shin’s test [50] for unit roots was applied to test the stationarity [51–53]. However,
it has been argued that such unit root tests for panel data may not be accurate due to
the probability of cross-sectional dependency. Therefore, second-order generation tests
such as cross-sectional IPS (CIPS) were also used, along with a cross-dependency test
(CD), as these tests can be executed under the notion of cross-sectional dependency as well
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as heterogeneity [54], which was unnoticed by Im, Pesaran, and Shin [50]. Many earlier
studies have used this method [55,56].

Once the stationarity had been checked, the next step was to test the variables’ coin-
tegration. Cointegration expresses the association among the studied variables in the
long run. The cointegration test of [57] for panel data involves two stages. In the first
stage, it monitors short-run parameters and individual deterministic trends to control the
heterogeneity. On the basis of the estimated residuals, statistics of different tests can be
derived, i.e., pooled (within-dimension) data to test the common process, and grouped
(between-dimensions) data to test individual processes. The four statistics included in a
within-dimensions approach were panel v, panel ρ, panel PP, and panel ADF. In contrast,
the three statistics included in the between-dimensions approach were group O, group PP,
and group ADF. The cointegration test only indicated the long-run associations among the
variables and did not indicate the direction of the variables used in the study.

To indicate the direction, the study primarily used fixed effect and random effect
models [58], but as the panel data suffered from cross-sectional dependency, FMOLS and
DOLS were used, as in Kao and Chiang [59]. FMOLS and DOLS are appropriate for panel
data. FMOLS is a non-parametric technique that deals with serial correlation, while DOLS
is a parametric method that deals with endogeneity.

4. Results and Discussion

4.1. Descriptive Statistics

The variables used in the current study and their descriptive statistics are presented in
Table 1. The findings reveal that maternal mortality’s maximum and minimum values are
around 1450 and 36, respectively, for the sample countries. The sampled countries’ health
expenditure had a mean value of about 105, with a standard deviation of 184, a maximum
of 946, and a minimum value of 8.36. The mean value of economic growth was USD 24.18;
the mean value for population was nearly 1.83 and its standard deviation was about 1.067.
Clean fuel technologies and basic sanitation had a mean value of 32.16 and 53.63, with a
standard deviation of 20.24 and 23.83, respectively.

Table 1. Descriptive Statistics.

Maternal
Mortality

Health
Expenditure

Economic
Growth

Population
Clean Fuel

Technologies
Basic

Sanitation

Mean 312.4028 105.0910 24.18627 1.834289 32.16650 53.63868
Median 236.5000 40.11737 24.24980 1.562703 26.56000 48.65390

Maximum 1450.000 946.8112 28.60913 4.668361 94.56000 99.37300
Minimum 36.00000 8.362380 20.31048 −0.266960 7.240000 15.12425
Std. Dev. 302.9920 184.0360 2.209372 1.067289 20.24544 23.83500
Skewness 1.957352 2.931312 0.159694 0.850876 1.503814 0.484218
Kurtosis 6.467059 10.90132 2.181728 3.393813 4.979517 2.010786

Jarque–Bera 164.0724 580.8078 4.629465 18.30628 77.24570 11.49848
Probability 0.000000 0.000000 0.098793 0.000106 0.000000 0.003185

Source: Authors’ estimations.

4.2. Unit Root Tests

Before performing the regression analysis, the variables’ stationarity was required to
be checked. First, the variables’ stationarity properties were checked using the conventional
unit root tests of Im, Pesaran, and Shin [50]. In Table 2, the findings of the unit root test
with individual intercepts and individual intercepts with trend terms are illustrated. The
findings reveal that basic sanitation and clean technologies have a unit root problem at the
level but become stationary at first difference. The study then proceeded to inspect the
cointegration among variables.
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Table 2. Results of the stationarity analysis.

Variable Im, Pesaran, and Shin

I (0) I (1)

Intercept Intercept with Trend Intercept Intercept with Trend

Maternal Mortality −3.44394 *** 1.28452 −3.37734 *** −6.50037 ***
Health Expenditure 6.53287 −1.45462 * −5.33655 *** −5.31860 ***
Economic Growth 1.32175 −20.9478 *** −33.4276 *** −30.2320 ***

Population −3.65753 *** −7.00708 *** −9.68864 *** −12.4179 ***
Basic Sanitation 5.17881 1.69497 −4.75597 *** −17.7165 ***

Clean Technologies 3.39259 1.21140 −4.34171 *** −9.37003 ***

Note: ***, * show significance at the 1% and 10% levels, respectively.

Before checking cointegration, the present study used the cross-sectional dependency.
It has been argued that orthodox unit root tests do not offer robust outcomes in data series
with cross-sectional dependence. Therefore, according to the cross-section dependency
test results, it was apparent that there was cross-sectional dependence, as the results were
found to be significant for all variables at the 1% significance level (see Table 3).For panel
data with cross-sectional dependence, it is recommended to use a cross-sectional unit root
test IPS (CIPS), rather than the conventional Im, Pesaran, and Shin unit root test. Therefore,
the current study used the CIPS results, which assumed cross-section dependency within
the panel data and revealed that all variables became stationary at first difference.

Table 3. Cross-sectional dependence and CIPS unit root test results.

Variables CD Test p-Value CIPS Test

Level First Difference

Maternal Mortality 22.01677 0.000 −2.606 *** −4.253 ***
Health Expenditure 21.45441 0.000 −0.909 −3.654 ***
Economic Growth 16.55560 0.000 −2.653 *** −4.603 ***

Population 5.181234 0.000 −3.334 *** −1.659 ***
Basic Sanitation 22.39049 0.000 −0.451 −2.028 *

Clean Technologies 21.89715 0.000 −0.269 −3.935 ***

Note: ***, * signifies significance at the 1% and 10% levels, respectively.

4.3. Panel Cointegration Test

Once the stationarity features of all variables had been proven, panel data cointegra-
tion was valid to apply. To check the cointegration, the study used the panel cointegration
test of Pedroni [57]. The results in Table 4 revealed that four tests out of seven were
significant at the 1% level. Based on these test results, it is apparent that variables are
co-integrated in the long run.

Table 4. Results of Pedroni co-integration (Engle-Granger based) in the South Asian panel.

MMR = f (HE+ LNGDP + POP + BS+ CT)

Estimates Stats. Prob.

Panel v-statistics −0.4468 0.673
Panel rho-statistics 2.04059 0.979
Panel PP-statistics −11.393 0.000

Panel ADF-statistics −6.6653 0.000
Alternative hypothesis: individual AR coefficient

Group rho-statistic 2.97338 0.999
Group PP-statistic −14.826 0.000

Group ADF-statistic −3.5834 0.002
Note: The panel cointegration null hypothesis is no cointegration.
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4.4. Panel Estimation Results
4.4.1. Fixed Effect and Random Effect Results

As a preliminary analysis, the conventional panel data models, i.e., fixed and random
effects were applied. The results of the fixed effect model showed that health expenditure,
economic growth, and population positively influenced maternal mortality in South Asian
countries by 43%, 58%, and 71%, respectively, while in the case of random effects, the coef-
ficients were similar: 42%, 44%, and 72%, respectively. The findings for health expenditure
are unexpected and reveal that an increase in health expenditure increased maternal mor-
tality in the South Asian panel. In contrast, access to sanitation and clean fuel technologies
were proven to reduce maternal mortality. The random effect model also reported the same
findings, with similar coefficients in the sample countries. Hausman’s [60] test was also
executed, and indicated that the fixed effect model was more appropriate for the current
study (see Table 5). However, as the panel data suffered from cross-sectional dependency
and heterogeneity, as the countries are diverse and are not identical in their demographic
aspects, health infrastructure, medical technology, and the prevalence of diseases, relying
on fixed effects may give biased results. Therefore, the study proceeded towards using fully
modified ordinary least squares and dynamic ordinary least squares. These methods are
beneficial for overcoming heteroscedasticity and autocorrelation in the panel data [61,62]

Table 5. Panel regression results.

Fixed Effect Random Effect

Variables Coefficient Std. Error T-Stat p-Value Coefficient Std. Error T-Stat p-Value

Health Expenditure 0.4347 0.1183 3.67 0.000 0.4284 0.1190 3.6 0.000
Economic Growth 58.853 13.533 4.35 0.000 44.911 12.554 3.58 0.000

Population 71.887 12.736 5.64 0.000 72.051 12.923 5.58 0.000
Basic Sanitation −4.415 1.0606 −4.16 0.000 −4.258 1.0396 −4.1 0.000

Clean Fuel Technologies −8.577 1.4936 −5.74 0.000 −8.273 1.4802 −5.59 0.000
Constant −775.0 320.65 −2.42 0.017 −456.6 308.21 −1.48 0.138

R2 0.2783 R2 0.3399
Prob > F 0.0000 Prob > chi-sq 0.0000

Hausman test Prob > chi2 0.0000

Source: Estimations by the authors.

4.4.2. FMOLS and DOLS Results

Table 6 reports the estimation results of FMOLS and DOLS and indicates that though
the magnitude of the coefficients is diverse, the signs are almost similar. There is a con-
sensus that increased health expenditure crucially reduces maternal mortality. However,
in South Asian countries, the outcomes are quite surprising, showing that a 1% rise in
health expenditure led to an upsurge of the mortality rate by 1.95% for FMOLS and 0.16%
for the DOLS estimator. The results in the case of economic growth were, as expected,
significant and vigorous, and negatively affected maternal mortality. The outcomes show
that an increase in GDP by 1% negatively influenced maternal mortality by 94% in FMOLS.
The results in the case of population were expected and revealed that a 1% increase in
population growth increased maternal mortality by 40% in the case of FMOLS and 10% in
the case of DOLS. In the context of basic sanitation and clean fuel technologies, the results
were found to be negatively significant: 7% and 11% in the case of FMOLS and 1.9% and
5.6% in the case of the DOLS estimator.
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Table 6. FMOLS and DOLS long-run results.

FMOLS DOLS

Variables Coefficient Std. Error T-Stat Coefficient Std. Error T-Stat

Health Expenditure 1.9592 *** 0.1910 10.255 0.1675 ** 0.0803 2.0813
Economic Growth −94.264 *** 26.727 −3.526 −18.22 13.392 −1.360

Population 40.640 *** 7.3916 5.4981 10.61 ** 4.9330 2.1513
Basic Sanitation −7.2306 ** 3.2193 −2.245 −1.960 ** 0.8554 −2.291

Clean Fuel Technologies −11.581 *** 1.4931 −7.756 −5.691 *** 1.0351 −5.498

Note: ***, ** indicates significance at the 1% and 5% levels, respectively.

4.5. Discussion

This study contributes to the rising debate regarding maternal mortality and health
expenditure. The data from eight South Asian countries over 2000–2017 is used for the
FMOLS and DOLS estimation techniques. The study findings revealed that there is rise in
the maternal mortality ratio in developing countries and it is less likely to obtain better
health facilities. The results further imply that majority of females in developing countries
belong to resource-poor settings, and even when the females reach a health center, they
face innumerable hurdles such as inappropriate and inadequate care, and also other factors
such as failures in the delivery of health services, a shortage of equipment or personnel,
and—worst of all—faulty management. Despite increasing health expenditure in the sam-
pled region, the unsatisfactory and meager quality of management and substandard health
care services may dampen efforts to reduce maternal mortality. The result further suggests
that though funds allocated for health care have increased in South Asian countries, the
funds might be poorly distributed and mismanaged. Previous studies also found that
a large share of the health budget is spent on pharmaceuticals, which reduces the share
for other health programs [63]. Various other studies have shown contradictory findings
regarding healthcare expenditure and health outcomes. For instance, Rana et al. [34], and
Anand and Ravallion [64] revealed a positive link between health expenditure and the
health sector’s performance. Nketiah-Amponsah [38] showed that an increase in expen-
diture on health of 1% resulted in reducing maternal mortality by 0.35% and under-five
mortality by 0.5%, and improved life expectancy by 0.06%.

Regarding infant mortality, the study revealed that total expenditure on health signifi-
cantly reduced infant mortality in South Asian countries [65]. In contrast, Filmer, Pritchett,
and Musgrove [24,40] found no association between these variables. Likewise, Zakir and
Wunnava [66], and Nolte and Mckee [67] also found no association between health ex-
penditure and health outcomes. Moreover, the health expenditure effects in the sampled
region can additionally be attributed to the fact that there are culturally significant beliefs
regarding prenatal care services. Most of the women in South Asian countries perceive
prenatal care to be worse for their offspring in the womb. Thus, on the basis of empirical
estimations, it was concluded that health and betterment in maternal health are not associ-
ated with increased health expenditure. Still, the value, cost, reliability, and acceptability of
health facilities also matter.

Similarly, the positive coefficient of population growth revealed the expected finding
that an increase in population also leads to increased maternal mortality. South Asia
comprises a considerable proportion of the global population and includes some of the
peak child and maternal mortality rates internationally. The reason could be that when
households have more family members, they may be less likely to provide adequate
nutrition and healthcare services [68,69]. Such an alarming growth rate could lead to
absolute scarcity of food, shelter, clothing, and, more importantly, health services. The
exploitation of resources becomes worse due to population pressure and creates many
social problems. Due to the large population size, most health services are required to
be shared, and a large portion of the health expenditure is spent on curative medicines,
which mostly reach the people of urban areas. Moreover, the majority of the population
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in developing countries belongs to resource-poor settings and face hurdles in obtaining
government of health care services due to the great mass of inhabitants, so maternal death
prevention entails fundamental changes not only through increased health expenditure but
also proper resource allocation and delivery of health services. People from resource-poor
settings will have to be fought for to achieve equity and social justice [70–73].

Setting health expenditure and population growth aside, the significance of economic
growth, access to sanitation, and clean fuel technologies in decreasing mortality rate cannot
be disregarded. This suggests that maternal mortality can be reduced with an increase
in income. Moreover, dietary preferences and lifestyle can also be enhanced with an
increased share of income [74,75]. Many prior studies have stated a similar verdict and
revealed that economic growth increases the average income, which intensifies accessibility
and consumption of goods and services, and eventually improves peoples’ health [76,77].
Increased income can help women seek experienced health experts and recognize the
perils of not receiving satisfactory healthcare during pregnancy. The study of Pritchett
and Summers [78] also showed that per capita GDP positively and significantly influenced
health. Usually, in developing countries, people face financial constraints and cannot afford
health expenses, so they prefer to spend on food commodities. Therefore, in this case,
government spending can improve the health of poor people. Health is an essential human
right, so economic growth can lessen maternal mortality in South Asian regions. Bloom,
Canning, Kotschy, Prettner, and Schünemann [79] also showed that income positively
affects health and improves life expectancy. The findings also showed that individual
income plays a vital role in improving people’s health in South Asian countries.

Further, several studies have shown a link between sanitation and improved health
outcomes [80,81]. Many former researchers have considered access to water and sanitation
for dropping the morbidity of diarrhea, and infants and under-five mortality [82–84]. The
existing studies proposed that well-executed interventions in socioeconomic conditions,
particularly in areas where primary settings are meager, can reduce maternal mortality.
The results correspond well with those for sub-Saharan Africa found by Pickbourn and
Ndikummana [85], where mortality rates and diarrhea morbidity were greater than in
other regions. The individuals whose water and hygienic sanitation improved are among
the lowest in the world. Thus, the findingsindicatethat investments in socioeconomic
determinants such as sanitation and clean technologies are also likely to improve the
maternal health status of the South Asian region.

5. Conclusions and Policy Recommendations

The mother’s health is crucial for a child’s cognitive growth and time spent caring
for children. Given the rising maternal mortality rates in South Asian countries, reducing
maternal mortality remains a noteworthy challenge for human development in South Asian
countries. The current study unpacked the myth of increased health expenditure and re-
duced maternal mortality in South Asian countries by utilizing panel data from 2000–2017.
The current study applied heterogeneous panel estimation techniques to examine the
overlooked time-invariant heterogeneity and cross-dependency across countries.

The outcomes revealed that increased health expenditure and population growth
were associated with an increased maternal mortality ratio. Health expenditure is a
vital matter that can govern policy decisions at the national and international levels.
Nevertheless, as indicated above, merely increasing health expenditure is insufficient;
access, price, and consistency may influence the extent to which they are used, as well as,
most importantly, their accessibility by deprived women. Thus, it is essential to go beyond
simply expanding. Though increasing governments’ health care spending is essential for
reducing mortality and enhancing health outcomes, the results for the sample countries
indicate that governments should support the accountability and transparency of the
amounts allocated for maternal health care services. In the nonexistence of transparent
financial support, the possibility of achieving the SDG in South Asian countries will be
difficult. This evidence should support officials in the health sector in countries with
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rising rates of maternal mortality to lower the mortality rate, either directly by increasing
access to better health amenities for underprivileged women or indirectly by increasing
the financial capability of officials to allow sufficient funds to the maternal health sector in
general and programs for the prevention of mortality in particular [86]. The government
should allocate a larger portion of the health budget for maternal health. Health services
should accompany a suitable allocation of funds for women’s health at the community
level. Women from resource-poor settings who are in utmost need of health advice and at
the highest peril of death have limited health facilities. They can better avail these facilities
if such services accessible adjacent to their home town, preferably in their neighborhoods.
What is required is the placement of a number of health workers at the community level
who are armed with proper training for maternal health care. This is possibly one of the
best methods for taking advantage of resources. Additionally, our outcomes also focus on
the significance of economic growth, and access to sanitation and clean fuel technologies
in lowering maternal mortality. The results indicate that the governments of South Asian
countries should improve the infrastructure and increase access to water and sanitation to
end preventable deaths of mothers. The prevention of maternal deaths requires extensive
socioeconomic modifications beyond the boundaries of the health care system alone, and
these aspects can make childbirth and pregnancy safer naturally.

The findings of this study area new addition to the literature concerning health
expenditure and maternal mortality in similar nations of South Asia. The findings show
that each region has its challenges for health, and how sensibly expenditure on health
is directed is the crux of the matter. Another area of action is improving the quality of
health care facilities and competent people. This encompasses more than guaranteeing
equipment availability; it also requires making the health services more publicly liable.
The prevailing healthcare system adds to the rising maternal mortality due to meager and
incompetent arrangements or meager administrative competencies. It also reflects the
priorities established by an elitist system in which the powerless and poor do not count.

This study has also certain notable limitations. For example, the analysis only added
a few control variables and ignored other potential confounding variables, such as the
literacy rate, the physician to population ratio, and many other aspects of health. The
reason for this was the high rate of missing data for these variables, which resulted in the
exclusion of these variables from the model. Moreover, it is also likely that not all of the
indicators of the World Bank databank are recounted each year. Thus the World Bank data
might not remain consistent with the annually reported data of the Ministry of Health
of each country. Further, the World Development data only give the data at the national
level and, in this case, may not be helpful for showing the situation at the individual and
community levels. Moreover, the present study utilized data from an South Asian panel,
so the outcome may not be generalized to other developing countries. Regardless of these
limitations, it is expected that the current study will provide impactful and meaningful
results for policy makers to devise strategies, keeping in view the fundamental South Asian
aspects warranted to reduce maternal mortality.
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Abstract: The rapid, unexpected, and large-scale expansion of the SARS-CoV-19 pandemic has led to
a global health and economy crisis. However, although the crisis itself is a worldwide phenomenon,
there have been considerable differences between respective countries in terms of SARS-CoV-19
morbidities and fatalities as well as the GDP impact. The object of this paper was to study the
influence of the SARS-CoV-19 pandemic on global gross domestic product. We analyzed data relating
to 176 countries in the 11-month period from February 2020 to December 2020. We employed SARS-
CoV-19 morbidity and fatality rates reported by different countries as proxies for the development
of the pandemic. The analysis employed in our study was based on moving median and quartiles,
Kendall tau-b coefficients, and multi-segment piecewise-linear approximation with Theil–Sen trend
lines. In the study, we empirically confirmed and measured the negative impact of the SARS-CoV-19
pandemic on the respective national economies. The relationship between the pandemic and the
economy is not uniform and depends on the extent of the pandemic’s development. The more intense
the pandemic, the more adaptive the economies of specific countries become.

Keywords: SARS-CoV-19; pandemic; crisis management; GDP; gross domestic product; multi-
segment Theil–Sen

1. Introduction

The SARS-CoV-19 pandemic has rapidly spread around the world and has posed
significant threats to public health, as well as social and economic standing of many coun-
tries. The unexpected onset of the global health crisis caused many scholars to change
their research domains towards pandemic-related areas. A significant number of studies
have already been conducted in terms of the medical aspects of the coronavirus-2019,
including the understanding of coronavirus-2019 pathogenic mechanism [1], its transmis-
sion routes [2], and different patterns of symptom development [3–6]. Several researchers
have already identified obesity; ageing; and comorbidities such as cardiovascular diseases,
cancers, and diabetes as risk factors in SARS-CoV-19 patients [7–10]. The SARS-CoV-19
fatality rate is estimated at around 4% of infected patients but varies between respective
countries from 0 to 20% [11,12]. Such a large range of fatality discrepancies might result
from different demographic, economic, and political variables specific to different coun-
tries [12]. Finally, it is noteworthy that thanks to the extensive work performed by scientists
and pharmaceutical companies, the vaccination process is already underway around the
world [13].

As research in the healthcare perspective is starting to yield significant effects, it is
now time to focus our attention on the economy and the significant consequences the
pandemic has had in this context. A number of scholars have already studied the impact of
the global health crisis on financial markets whose sharp fluctuations during the pandemic
have led to confusion and uncertainty among investors [14–16]. Results reported by other
researchers indicate that the SARS-CoV-19 pandemic has changed consumer behaviors [17].
The first papers on the impact of the SARS-CoV-19 pandemic on the condition of the
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healthcare industry have also already appeared. It has been claimed that the pandemic has
had both positive and negative effects on respective branches of the healthcare industry,
but the latter are nonetheless predominant [18]. The negative impact of the pandemic on
the economies of various countries has already been acknowledged in both local [19–21]
and global terms [22–24]. The first gross domestic product (GDP) forecasts have also been
already provided [25]. It is believed that the decline of global economy stems from two
primary factors [23]. The first relates to the various forms of isolation imposed by the
governments, such as social distancing, shutdowns of events and corporate offices, and
lockdowns. The second is the uncertainty about how bad the situation can get. According to
information provided by the International Monetary Fund (IMF), the global gross domestic
product is estimated to have declined by around −3.5%. We should note, however, that
the data provided by IMF indicate significant discrepancies between economic effects
observed in respective countries [26]. Such differences may result from two major factors.
Firstly, the degree to which the economies of specific countries have been affected by the
pandemic. This can be measured relative to SARS-CoV-19 morbidity and fatality rates. The
second factor relates to the various restrictions introduced in particular countries [27,28],
availability of public aid [29,30], and interconnections developed between the economies
of various countries during the pandemic [31,32].

Since 2020 is already over and real data reflecting changes in the global GDP are now
available, scientists can commence studies in this area. The objective of our paper was to
consider the impact of the SARS-CoV-19 pandemic on national economies. We selected
SARS-CoV-19 morbidity and fatality rates as viable proxies of pandemic development in
specific countries, while GDP fluctuations served as a measure of the economy’s condition.
In order to achieve the objective of the paper, we formulated the following two hypotheses:

H1: There is a negative correlation between the SARS-CoV-19 pandemic development and GDP growth.

H2: The relationship between the pandemic and GDP fluctuations is not a linear one.

The first of the formulated hypotheses is based on the postulates of other schol-
ars [22–24] who reported on the negative effects of the pandemic on the global economy.
The second results from the assumption that the actions taken by governments might
affect the severity of the impact that the pandemic has had on the economies of respective
countries [27–32]. To our best knowledge, this study is the first to explore correlations
between SARS-CoV-19 morbidity and fatality rates on the one hand, and the economies
of specific countries on the other. Notably, the objective of this paper was not to analyze
the sources of morbidity and fatality rates discrepancies between respective countries, but
rather to study how such differences affect their economies.

The paper analyzed data relating to 176 countries from six different continents in
a 11-month period from February 2020 to December 2020. Because of significant data
dispersion, we had to use robust statistical methods in our analysis. We employed moving
medians and quartiles to determine the form of the relationship between the degree of
pandemic development and the change of gross domestic product in specific countries, in
their respective ranges. We employed the Kendall tau-b to determine the significance of
correlations. Next, we calculated multi-segment Theil–Sen linear approximations to fit the
obtained relations.

The rest of the paper is structured in the following way: In Section 2, research methods
and their different components such as the database and sample of observations, variables,
and design of the study are provided. Section 3 presents results derived from empirical
data. Section 4 provides the discussion and indicates limitations of our study. Finally, we
provide conclusions and implications.
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2. Materials and Methods

2.1. Database and Sample of Observations

The data used in this study were obtained from two well recognized sources: the open
access database “Our World in Data” [33] and the “International Monetary Fund” [26].
From the latter, information on the change of gross domestic product in 2020 as of 7 March
2021 as compared to 2019 by different countries was obtained. The “Our World in Data”
database compiles official information relating to the SARS-CoV-19 pandemic, including
the number of reported new SARS-CoV-19 cases and deaths and PCR testing around
the world [33]. From this database, accessed on March 7, 2021, we obtained 59,787 daily
observations relating to 176 countries in a 11-month period from February 2020 to December
2020. Since this database provided no information regarding other countries, we were
not in a position to analyze all the countries worldwide. We aggregated the obtained
daily observations into 176 yearly observations. As a result, the studied figures comprised
82.5 million and 1.8 million diagnosed SARS-CoV-19 cases and reported deaths, respectively,
and related the same to the world population of 7.6 billion. Table 1 presents the breakdown
of observation samples used in the study, divided by continent, with the numbers of SARS-
COV-19 new cases and deaths reported and the respective number of countries considered.

Table 1. Description of the study sample by continent.

Continent New Cases Deaths Population Number of Countries

Africa 2,753,352 65,360 1,333,308,499 53
Asia 19,659,852 334,364 4,518,306,798 41

Europe 23,796,060 545,361 748,015,042 42
North America 23,013,002 512,367 575,845,728 20

Australia and Oceania 31,440 945 41,417,217 8
South America 13,194,159 362,651 430,457,607 12

Total 82,447,865 1,821,048 7,647,350,891 176

2.2. Variables

The variables used in this study, their acronyms, number of observations, and descrip-
tions of calculations are presented in Table 2. The first two of the studied variables are
SARS-CoV-19 case rate (CCR) and SARS-CoV-19 fatality rate (CFR). We calculated these
variables for each country. Since the populations of respective countries differ, we divided
newly diagnosed SARS-CoV-19 cases and deaths per 1000 residents. A similar approach
has already been used by other scholars [34]. We employed CCR and CFR variables to
measure the pandemic. The last of the variables selected for the study was the change in
gross domestic product relative increase (GDP). This ratio indicates the market value of
all goods and services produced in a specific period. Hence, the change in GDP relative
increase is a good proxy of the change in the world’s economy.

Table 2. Variables used in the study.

Acronym Variable Description

CCR SARS-CoV-19 cases rate New SARS-CoV-19 cases reported in a country
per 1000 of the population of the country

CFR SARS-CoV-19 fatality rate New SARS-CoV-19 deaths reported in a country
per 1000 of the population of the country

GDP Gross domestic product
The difference of gross domestic product in 2020
and 2019, divided by gross domestic product in

2019, calculated for each country

2.3. Design and Data Analysis

Once the variables had been selected, we analyzed descriptive statistics. In the next
step of the study, we plotted the relationships between respective variables on graphs.
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Visualization of the contemplated relationships was achieved by employing the moving
median and first and third quartiles in order to determine different correlations between
the considered variables in different ranges [35]. We calculated the median values for both
variables in a moving window containing data from 50 observations. The division of our
relations into segments helped us to identify ranges of pandemic intensity with different
effects on the GDP. In practice, it is important to identify what pandemic intensity has a
dominant effect on the change of global gross domestic product. The approach of dividing
infected individuals according to the 80/20 rule has been suggested to explain transmission
events during the SARS epidemic [36]. After identifying the relation between variables in
different ranges, we calculated the Kendall tau-b [37–39] coefficients. Kendall tau-b rank
correlation coefficient is widely used as a distribution-free measure of the strength and
direction of association that exists between two variables. In order to analyze data using
Kendall tau-b, one should measure two variables on an ordinal or continuous scale (interval
or ratio variables), and data should follow a monotonic relationship. We calculated Kendall
tau-b rank correlation coefficient in intervals where monotonic relationship was indicated
by the moving median and quartiles. Our variables thus satisfy the requirements of Kendall
tau-b, which can be used to determine the strength and direction of the association [40–43].
The values of Kendall’s rank correlation coefficient around 0.1 are typically obtained in the
analysis of meteorological data, where they vary between 0.012 and 0.159 [44]. Decision
about the statistical significance was made using empirical significance level (p-value)
compared to α = 5%. We used one-tailed Mann–Kendall test [41,42].

Next, we applied the multi-segment linear regression with the Theil–Sen robust lines
to characterize different relations between our independent and dependent variables in
different ranges [45]. This regression model was selected because it is resistant to the
effects of outliers and non-normality in residuals. The multi-segment model is the most
suitable choice if more than one regression relation is necessary to characterize different
relations that may occur in different regimes of explanatory variables. The nonparametric
estimate of the slope of the line, identified as the Theil–Sen (or Kendall–Theil or Sen)
slope in the literature, is calculated as the median of all possible pairwise slopes between
points [45–49]. The line intercept was calculated by using the median slope and the
median of the independent and dependent variables [47,49]. The multi-segment Theil–
Sen regression technique was comprehensively described by Granato [50] and has been
used by other researchers [50,51]. Furthermore, the Theil–Sen estimator is considerably
more accurate than non-robust simple linear regression, especially for heteroskedastic and
skewed data. It should also be noted that the Theil–Sen estimator provides better results
than the non-robust least squares method, even for normally distributed data [47]. Finally,
we obtained multi-segment piecewise-linear approximation to the studied relationships
between considered variables. The Theil–Sen procedure has already been used in other
studies in the fields of economy [51] and health [52,53].

3. Results

Presented in Table 3 are the descriptive statistics of the variables used in this study, cal-
culated for each country in the relevant period. On average, 15.749 (CCR) per 1000 persons
were infected with SARS-CoV-19 in 2020, and 76.819 was the maximum. Great differences
in mortality between respective countries are revealed in the min, median, and max values
of the SARS-CoV-19 fatality rate (CFR). The highest mortality of 1.739 deaths per 1000 peo-
ple was reported in San Marino, closely followed by Belgium, where the fatality rate in the
studied period reached 1.685 per 1000. The (arithmetic) mean of the GDP fluctuation was
−5.694 (%) and was negative in 153 countries, with only 23 states reporting positive values.
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Table 3. Descriptive statistics.

Variable Mean SD Median Min Max Skewness Kurtosis

CCR 15.749 18.874 7.263 0.003 76.819 1.239 0.659
CFR 0.295 0.392 0.083 0 1.739 1.42 1.181
GDP −5.694 7.181 −5.1 −66.7 26.2 −3.271 30.415

Table 4 presents the results of statistical tests for the relationships between CCR, CFR,
and GDP in two identified ranges for each variable. We showed the Kendall tau-b values
with their p-values (one side). In the selected ranges, we performed linear approximation of
the studied relationships using the Theil–Sen procedure. The obtained values of Theil–Sen
slopes (m) and intercepts (b) are given in Table 4. This two-segment piecewise-linear
approximation well describes the considered relationships in the two identified ranges.

Table 4. Results of statistical tests using the Kendall tau-b of relations between CCR, CFR, and the
change in GDP relative increase (GDP) with Theil–Sen slopes (m) and intercepts (b) of trend lines
approximating these relations.

Kendall Theil–Sen

Variable Range Tau-B p m Slope b Intercept

Gross Domestic Product (GDP)
CCR <7 −0.1274 0.0383 −0.4851 −2.7409
CCR >7 −0.0339 0.3231 −0.008 −6.2276

Gross Domestic Product (GDP)
CFR <0.2 −0.1401 0.0161 −12.9928 −3.2868
CFR >0.2 −0.1421 0.0456 −1.3475 −5.8339

The scatterplot in Figure 1 was fitted with the multi-segment Theil–Sen regression
model. The number of segments, coefficient of regression lines, and the convergence points
were calculated and adjusted according to the procedure described by Granato [50]. The
two-line model, without discontinuity plotted on the scatterplot, was a good fit. One can
notice that this relationship differs considerably for the CCR variable up to 7 and above.
It can thus be well represented by two straight lines, i.e., by two-segment approximation.
The Kendall tau-b for the first of approximated lines (CCR < 7) amounts to −0.1274, which
confirms the negative trend. The low p-value, below 0.05, confirms that these results are
statistically significant. The slope of the approximated line is −0.4851. Such a high value of
the approximated slope indicates that the GDP is very sensitive to any changes of the CCR
variable in the studied range. The relationship between GDP and CCR in the second of
the identified ranges (CCR > 7) was statistically insignificant as the p-value was above 0.3.
These results are endorsed by the Theil–Sen trend line, which was flat (the slope was 0.008),
indicating that there was no relationships between CCR and GDP in the second range, i.e.,
for CCR above 7.

Figure 2 shows the relation between SARS-CoV-19 fatality rate (CFR) and GDP. As
can be seen, the contemplated relationship can be divided into two different ranges and
approximated with two straight trend lines. The first range comprised CFR observations
below 0.2. Here, the Theil–Sen trend line (m = −12.9928) was sharp and fast declining.
The relationship between CFR and GDP was negative. The Kendall tau-b coefficient was
−0.1401. This confirmed that this relationship was negative and statistically significant
(p-values below 0.05). The relation between CFR and GDP for GDP> 0.2 was well fitted by
the Theil–Sen straight line with the slope of m = - 1.3475 and the intercept b = −5.8339. This
result was endorsed by the Kendall tau-b, which was −0.1421. The results are statistically
significant with p = 0.0456.
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Figure 1. The relation between CCR and GDP with the moving median, first and third quartiles, and two-segment linear
Theil–Sen approximation.

Figure 2. The relation between CCR and GDP with the moving median, first and third quartiles, and two-segment linear
Theil–Sen approximation.

4. Discussion

As already discussed and confirmed in the literature, the global health crisis caused
by coronavirus-2019 has negatively affected the world economy. This negative impact has
already been discussed at the levels of both local economies [19–21] and globally [22–24].
Several researchers have provided the very first approximations of the global economic
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costs of the SARS-CoV-19 pandemic, which might total at around USD 2.7 trillion [54].
Other scholars note that the negative impact of SARS-CoV-19 on the economies has not
only caused GDPs to decline but has also increased the importing and exporting costs.
At the same time, it must be added that this negative impact varies greatly between
respective economy sectors, with tourism and domestic services losing the most, and
natural resources and agriculture being only negligibly affected. Reports also confirm
considerable differences between individual countries [55]. König and Winkler provided
the initial empirical evidence on the relationship between the SARS-CoV-19 pandemic
and the economic crisis. Their research was based on data from the first three quarters of
2020 relating to 42 countries, using simple ordinary least squares and panel fixed effects
regressions. They explained the link between the pandemic and the GDP by highlighting
two major factors. The first results from restrictive measures imposed by the governments
of different countries. Their results indicate that governmental restrictions lowered the
GDP growth in the same quarter, with noticeable improvement in GDP dynamics in the
following one. The second link between the pandemic and GDP is the health risk that leads
to voluntary social distancing, which, again, lowers the GDP. They measured the health risk
on the basis of fatality rates and provided initial empirical evidence suggesting that high
fatality rates contribute significantly to the negative growth rates [56]. In comparison with
the study by König and Winkler, our research was based on a considerably larger sample
(176 versus 42 countries), related to a longer period (full year instead of three quarters),
and employed a different econometric approach and databases. Our results are aligned
to postulates of other scholars and empirically confirm the negative impact of the SARS-
CoV-19 pandemic on the global economy. In our calculations, Kendall tau-B coefficients
confirmed the negative correlation between SARS-CoV-19 fatality rates and changes in the
GDP relative increase. The very low p-value (below 0.05) indicates that the obtained results
are robust. We also identified a negative relationship between SARS-CoV-19 infections rate
(CCR variable) and the decrease of gross domestic product. This relationship, however,
was only significant for CCR values below 7, i.e., up to 7 infections per 1000 people in 2020.
Therefore, the first of the formulated hypotheses, stating that there is a negative correlation
between the SARS-CoV-19 pandemic and GDP growth, has been corroborated.

The onset of the SARS-CoV-19 pandemic and efforts aimed at limiting its further
development were approached differently by decision makers in various countries. The
tools most frequently employed against the pandemic included isolation, quarantine, and
lockdown. In general, the more rapidly the pandemic developed in a country, the more
severe restrictions were introduced by the policymakers [27,28]. SARS-CoV-19 tests have
also been widely used in an effort to halt the pandemic development. Several researchers
have claimed that the expansion of the pandemic can be limited by increasing the testing
rate [57]. However, high costs and financial restraints caused the countries employ different
testing strategies [34,58,59]. The third tool employed to reduce the negative impact of the
SARS-CoV-19 pandemic on the economy entailed government programs supporting the
companies and citizens during periods of isolation and lockdowns [29,30]. Finally, sev-
eral scholars have also noted the development of interactions between different countries
during the pandemic [31,32]. Assuming that all the aforementioned actions might affect
the expansion of the pandemic, we formulated the second hypothesis, namely, that the
correlation between the pandemic and GDP fluctuations is not a linear one. We estimated that the
relationship between SARS-CoV-19 fatality rates and changes in the gross domestic product
relative increase can be well fitted with two straight lines, with slopes of −12.9928 and
−1.3475 and in the ranges below 0.2 deaths per 1000 (or up to 200 per 1 million) of the
population and above the same, respectively. This shows that the GDP falls by 0.013 per-
centage points with each death per 1 million people. Once the threshold of 0.2 deaths per
1000 people is exceeded, however, the gross domestic product becomes less sensitive to
new SARS-CoV-19 deaths and falls by only 0.0013 percentage points with each new death
per 1 million people. The relationship between gross domestic product and SARS-CoV-19
morbidity is similar, with the threshold of 7 new infections per 1000 people. Since the
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slope of the approximated line was −0.4851, each new infected person per 1000 residents
reduced the GDP by 0.4581. Once the threshold of seven new infections is exceeded, the
contemplated relationship becomes statistically insignificant (very high p-value Kendall
tau-B). Hence, the GDP change is considerably more sensitive to new SARS-CoV-19 deaths
than to infections. The two distinctly identified ranges in the relationship between GDP
and SARS-CoV-19 morbidity and fatality rates indicate that there is a threshold over which
countries manage to adapt to the pandemic. Due to this observation, our second hypothesis
must be accepted. The world economic crisis triggered by the SARS-CoV-19 pandemic is
a complex and multifaceted issue and differs from other economic slowdowns in recent
decades. This is because, additionally to the burden on the healthcare systems, the pan-
demic has directly resulted in the premature deaths of employees, large-scale workplace
absenteeism, productivity reduction, negative supply shocks, manufacturing activity slow-
down, global supply chain disruptions, and decimation of the tourism industry [60]. Given
the complexity of this crisis, a fraction of researchers employed a high-level, comprehensive
approach in their studies, while most of the others focused only on selected economy issues.
Al-Thaqeb et al. claim economic policy uncertainty plays a key role in understanding the
current crisis. They indicate that high uncertainty in terms of economic policy is associated
with adverse effects on households, corporations, and governments, which tend to delay
financial decisions due to the same reasons. This leads to lower consumption, lower loan
issuance, fewer investments, and higher unemployment. They also note that the effects of
political and regulatory uncertainty extend even to the commodity and crypto-currency
markets. [61]. Song and Zhou also acknowledge the fact that uncertainty plays a key role
in the current economic crisis. They draw attention to high periods prior to SARS-CoV-2,
resulting primarily from Chinese economy problems and slow recent growth; synchronized
global economy slowdown; de-globalization; and unfavorable macroeconomic settings,
including deflation [62]. Stiifanić et al. studied the impact of the SARS-CoV-19 pandemic
on crude oil prices and selected stock indexes: DJI, S&P 500, and NASDAQ. They employed
new SARS-CoV-19 infections as the independent variable. In terms of crude oil prices, they
identified uncertainty and supply shock increase in the global stocks of crude oil, which
led to price slumping. They also demonstrated the existence of a link between stock market
prices and the pandemic, indicating, however, that the movement of stock indexes does not
reflect the real situation in the economy but is mainly based on expectations and monetary
and fiscal incentives. [63]. Finally, other researchers studied the impact of the SARS-CoV-19
pandemic on selected industries, namely, travel, hospitality, sports, events, entertainment,
education, and finance. Their approximations were negative for each of the studied indus-
tries [64]. In our study, we focused on the question of how the SARS-CoV-19 pandemic has
affected the economies of 176 selected countries as a whole. Therefore, unlike other authors,
we did not study specific industries or selected economy ratios. Instead, we considered
the change in gross domestic product relative increase throughout the pandemic period
in the studied countries, which we considered to provide a good proxy for the condition
of economy as a whole. Our sample of countries and studied period were considerably
larger than those reported in previous studies. As a result of the above and due to the
robust statistical results, our findings provide global evidence on how the SARS-CoV-19
pandemic has affected the economies of respective countries.

The presented study has several limitations. Firstly, the sample for this study com-
prised observations relating to 176 countries. Hence, not all countries could be considered
in this study. Secondly, we calculated the change in the GDP for each country on the basis
of the initial calculations of 2020 GDP provided by the International Monetary Fund as of
7 March 2021. These variables might require minor adjustments. The aforementioned two
limitations might change the values of coefficients calculated in the study, but not our over-
all results. This is because our results were robust with low p-values (below 0.05). The final
limitation of this study results from the analyzed period. Since we studied observations
relating to only a single year, i.e., 2020, we are not in a position to conclude on the long-term
impact of the SARS-CoV-19 pandemic on the economies of the analyzed countries.
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In this study, we identified the economies of the countries with regards to the SARS-
CoV-19 pandemic. We did not study the underlying reasons, which we consider to be rather
multifaceted in nature. Hence, further research into adaptation mechanism in the context
of the pandemic could prove interesting from the scientific point of view. In this paper, we
analyzed and identified global trends related to the pandemic and GDP fluctuations. To
this end, we ignored local differences, timing, and intensity of the pandemic. Although
such an analysis was not required for our study, we consider it to be a good indication for
further research. The final indication for the continuation of our research is to study the
long-term impact of coronavirus-2019 on the global economy.

5. Conclusions

The global health and economy crisis caused by coronavirus-2019 is unprecedented,
both in terms of its global dimension and the depth of its impact on the economy, society,
political and legal conditions, and even the environment. The severity of the aforemen-
tioned phenomena and various related factors continues to increase, while the pandemic’s
prolonged duration poses a very real risk of a global catastrophe. As a result, many re-
searchers and state policymakers have shifted the domains of their professional interests
towards the pandemic and its surrounding issues.

In this paper, we studied data relating to 176 countries in the pandemic period and
in the previous year. The objective of this paper was to study the impact of SARS-CoV-19
pandemic on national economies. Given the fact that at the time of writing this article real
data pertaining to GDP values worldwide have just been officially provided, our study
is the first or one of the first to analyze the impact of SARS-CoV-19 on the economies of
countries in the first year of the pandemic. We selected the SARS-CoV-19 morbidity and
fatality rates as proxies for the pandemic’s development and GDP fluctuations in 2020
and 2019 as representative of the state of economy. Firstly, we identified the negative
and statistically significant correlations between the SARS-CoV-19 morbidity and fatality
rates and GDP changes. Next, we determined that the studied relationships were not
linear, with the economies growing increasingly immune to the pandemic. The more
severe the development of the pandemic, the more adaptive to its negative effects the
economies eventually became. This finding is especially interesting as it shows that the
global economy can quickly adjust to fast-changing severe and negative conditions. Hence,
our results also demonstrate how the economies of the respective countries have been
developing immunity to the negative effects of coronavirus-2019. This has been due to
both governmental action and agility of companies.

Our results might have practical implications for policymakers. We identified and
econometrically measured the direct connection between the spread of the SARS-CoV-
19 pandemic, measured with new infections and fatality rates, and the change in gross
domestic product relative increase. Therefore, our results empirically confirm the intuitive
approach of many policymakers, who were the first to assume that the spread of the virus
should be contained and next the economic issues should follow.

Finally, it should be noted that our paper shows the possibility of applying the multi-
segment Theil–Sen model to disciplines such as healthcare and economics.
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Abstract: This study aims to evaluate the performance of the Chinese healthcare system. It uses
sustainable development goal (SDG) 3, set by the United Nations to ensure healthy lives and promote
well-being for all at all ages as a benchmark. It uses data of 17 variables ranging from the year 2000
to 2017 and uses a multistage methodology to evaluate the performance. In the first stage, it uses
difference in mean test to know whether or not the indicators show an improvement in the second
decade of the 21st century compared to the first decade. In the second phase, simple linear regression
has been used to know the rate of change of performance of every indicator over the sample period.
The third step compares the performance of the healthcare sector with the sustainable goals set by
the UN and the fourth phase attempts to forecast performance for the next five years i.e., 2018 to 2022.
As per the results, the Chinese healthcare sector has performed very well on many fronts except
alcohol consumption in males, road accidents and the incidence of non-communicable diseases.
Alcohol consumption by males is touching dangerous levels. Therefore, the policies should focus on
educating males to lower their alcohol consumption to stay fit and healthy.

Keywords: Chinese healthcare system; sustainable development goals (SDGs); performance; evaluation

1. Introduction

The current pandemic has highlighted the importance of healthcare in a society. China
was the first country that was hit hard by COVID-19. So, this study aims to evaluate
the performance of the Chinese healthcare sector. As performance is always measured
by the comparison of data with a benchmark, this study uses health-related sustainable
development goals (SDG) set by the United Nations as a reference point. All UN member
states unanimously adopted “The 2030 Agenda for Sustainable Development” in 2015. At
the heart of this agenda are 17 SDGs that are to be achieved by 2030 [1]. The third goal
amongst 17 goals is related to primary healthcare. This goal aims at achieving “healthy lives
and promote well-being for all at all ages”. According to studies, there exists a connection
between health-related indicators, health outcomes, environment and metabolic risks [2,3].

This new agenda replaces the Millennium development goals (MDG) framework,
which expired in 2015 [1]. The SDGs were developed through a highly consultative and
iterative process, including many meetings with area experts, civil society, and govern-
ments. The operation of developing the SDGs’ goals, targets, and indicators has not been
without criticism. The common goal of scientific meetings and news media was to create
more and more SDGs and to achieve the best results [4–9]. Health takes a central position
in the SDGs, e.g., improvement in maternal mortality rate, neonatal death rate, incidence of
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malaria, tuberculosis, non-communicable diseases, rural health, equal access to treatment,
reduction in non-communicable diseases, etc. The SDGs play an essential role in promoting
public health through a proper approach to public policies across different sectors [3]. For
example, for better education of girls, sound mental health is a pre-requisite. Burning
coal harms the health of the general public. So, we may say that the ultimate objective of
all the goals is to achieve better health and wellbeing for all people at all ages. Research
on healthcare shows that a robust primary healthcare system forms a solid foundation to
provide accessible and reasonable primary healthcare to the residents [10,11].

There are a number of studies that have evaluated the performance of global-, regional-
and country-level healthcare systems. A comprehensive study conducted by using data
from 173 countries concluded that the average efficiency of national health systems was
78.9% [12]. African countries had the lowest efficiency of 67% and countries in the west Pacific
had the highest efficiency of 86%. Furthermore, the efficiency of national health systems
depends on national economic status, the incidence of HIV/AIDS, governance and health
insurance mechanisms. The study concluded that a 1% increase in social security expense as
a percentage of total health expenditure results in a 1.9% increase in national health systems
efficiency. Another study on 30 European countries concluded that both developed and
developing countries lie on an efficient frontier and many of them are inefficient [13].

Another study conducted on 14 high-performing low- and middle-income countries
(LMIC) found that most of these countries maintained or improved their performance
in scope of service, quality, and access to health insurance [14]. Another study on seven
high-income countries concluded that these countries face similar challenges regarding
healthcare system performance but all have different policies to cope with these issues.
There are some country-specific studies as well. A study on the Australian healthcare
system concluded that healthcare services in Australia are among the best in the world [15].
The study highlighted resource allocation and performance in patient outcome improve-
ments as two main challenges faced by the healthcare system. Lebanon is one of the
countries that has opened its borders for Syrian refugees. The influx of the refugees has
put pressure on the Lebanese healthcare system. A study conducted on the Lebanese
healthcare system inferred that the healthcare system performed reasonably well despite
being stressed by the influx of refugees [16].

There are some studies that have analyzed the healthcare sector of China. An editorial
of The Lancet states that China has made great progress in providing equal access to health-
care and health insurance but the challenges of better quality, control of non-communicable
disease and efficiency in healthcare services remains a challenge [17]. Another communica-
tion from the BMJ states that China has improved its primary healthcare, health insurance
coverage and medicine policies; however, the challenges of better-quality primary health-
care, cost of medical care and inefficient use of resources remain [18]. A study conducted
on healthcare system reform of Hubei province concluded that the reforms resulted in
better healthcare services for Hubei province [19]. However, despite being the largest
country on the planet as per population records, the comprehensive studies regarding
the Chinese primary healthcare system are rare. Therefore, the current study bridges the
above-mentioned gap by evaluating the performance of the Chinese healthcare system. It
not only analyzes the performance of the healthcare system in the post-reforms era but
entails the pre-reform period as well.

The question is, why it is important to study China’s healthcare system? There are a
number of reasons. First, China is the largest country by population. It is home to 1.4 billion
people. Its huge population makes it an important country to study. Second, China has
achieved marvelous progress in terms of economic development in the recent past. This led
to many challenges for environmental and health-related development [20,21]. Third, in
2009, China’s healthcare reforms objective shifted to achieve “Health for all” by expanding
the underlying healthcare system [22]. The focus was to provide the best health and
medical services to its citizens, which are affordable, safe, and useful. Using this National
strategy, China started investing in this area and achieved excellent results from the primary
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healthcare system [23–29]. To strengthen these efforts, China is currently working with the
World Health Organization (WHO) framework to garner quick results [30]. This system
will help to organize health needs and engagement.

Fourth, China is still a developing country with nearly 30 million people living below
poverty [31]. So, China faces many challenges in achieving health-related SDGs. A study
called Global Burden Disease [32] showed that China ranked 88th among the 195 countries
and territories evaluated on health-related SDG index. A total number of health-related
SDG indicators are 41 in this study [32]. China achieved 62 in health-related SDG, a little
higher than the global median index of 59.4, but it is lower than the top three countries; the
top countries achieved scores of 83 in this area. Fifth, China faces many health challenges as
many middle-income countries, including the highest portion of hepatitis disease. A third
of 240 million people are fighting with chronic hepatitis [33] and it is mainly due to the
lack of an adequate and comprehensive hepatitis disease control program. Another of the
biggest health-related issues in China is smoking; 300 million smokers are living in China,
which is a third of the world total, with limited measures in place to control this problem.
Other important challenges regarding basic healthcare include alcohol consumption by
males, road traffic accidents and the incidence of non-communicable diseases. So, there still
exists many significant health-related problems in reducing social and health disparities in
the context of economic growth [34].

Sixth, the Chinese government has a strong commitment to achieving health-related
SDG targets. To achieve the above-mentioned goals, the State Council of China issued the
Healthy China 2030 Planning Outline in 2016 [35]. The purpose of this study is multifold:
to compare the performance of China with its own past, comparison of performance with
the SDGs, forecasting the performance on the basis of the past and suggestions to remedy
the weak areas. Many health-related SDGs have already been achieved by the China but
some of them still need a lot of work to be complete.

This study uses data of 17 primary healthcare-related variables which include data re-
garding maternal mortality, neonatal mortality, the incidence of lethal and non-communicable
diseases, abuse of drugs and alcohol, road-side accidents, and spending on healthcare. It
uses a multistage methodology to evaluate the performance of the Chinese healthcare sector
with its own past and the SDGs. In the first step, the study compares the performance of
the Chinese basic healthcare facilities in the second decade of the 21st century with the first
decade by using the difference in mean test. The second stage runs regression with goals
as dependent variables and years as independent to calculate the average rate of change in
performance over the sample period. The third step compares the performance of Chinese
healthcare with the SDGs and the final step forecasts the expected performance ranging
from 2017 to 2022. The study proposes policy suggestions to improve basic healthcare and
the well-being of people in China.

The rest of this study is as follows: Section 2 explains the data and methodology
used to evaluate and forecast the performance of the Chinese healthcare sector. Section 3
presents the empirical results and Section 4 concludes by providing policy suggestions
for improvement.

2. Materials and Methods

2.1. Data

The data was obtained from the Health Nutrition and Population Statistics database
of the World Bank, and it ranges from the year 2000 to 2017. The dataset consists of
17 variables, with each variable having 18 observations. The ultimate source of data for
different variables extracted from the World Bank repository and used in this study is
the WHO, UNICEF, UNFPA and United Nations Population Division and the UN. The
World Bank repository is a consolidated and reliable source of data, so it has been accessed
for data collection. Another reason for collecting data from the World Bank is its relative
neutrality. Therefore, this study uses a very rich and reliable dataset spanning over almost
two decades.
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2.2. Study Variables

Table 1 mentions the abbreviations and description of variables used in this study.
The maternal mortality rate is estimated by the World Bank and the data is provided by
the national statistics. National estimates define the maternal mortality rate as the ratio
of women who die from pregnancy-related causes during pregnancy or within 42 days of
pregnancy termination per 100,000 live births. The World Bank estimates this variable by
using a regression model based on maternal deaths among non-AIDS deaths in women
aged 15 to 49, birth attendants, fertility, and GDP. Neonatal deaths in numbers provide
information about the number of deaths of newborns before reaching 28 days in a particular
year, and the neonatal mortality rate is the number of neonates dying before reaching
28 days per 1000 live births in a specific year.

Table 1. Variable abbreviations and names.

Variable Names

MMR_EST Maternal mortality rate, as per the World Bank estimates
MMR_NEST Maternal mortality rate, national estimates
NN_MR Neonatal mortality rate
NND_NUMB Neonatal deaths in numbers
MR_U5 Mortality rate of children under the age of five years
MR_U5_FML Mortality rate of females under the age of five years
MR_U5_ML Mortality rate of males under the age of five years
INC_MLRA Incidence of malaria
INC_TBC Incidence of tuberculosis
COD_NCD Non-communicable diseases as cause of death
ALC_PC Alcohol consumption per capita in liters
ALC_PC_FML Alcohol consumption by females per capita in liters
ALC_PC_ML Alcohol consumption by males per capita in liters
MOR_RA Mortality as a result of road accidents
CHE_GDP Chinese health expenditure as a percentage of GDP
CHE_PC Chinese health expenditure per capita

CHE_PC_PPP Chinese health expenditure per capita on the basis of GDP purchasing
power parity

The study also uses the data regarding the mortality rate of children who die before
reaching their sixth birthday. The mortality rate under the age of five is measured as the
probability per 1000 that a child will die before reaching the age of five. This study also
uses the mortality rate of female and male children under the age of five. The incidence
of malaria describes the number of new cases per 1000 of the population at risk in a year,
and the impact of tuberculosis is estimated as several new and relapse tuberculosis cases
arising in a given year, expressed as the rate per 100,000 population. Estimates include
all forms of TB. Non-communicable diseases as a cause of death represent the percentage
of deaths caused by cancer, diabetes mellitus, cardiovascular diseases, digestive diseases,
skin diseases, musculoskeletal diseases, and congenital anomalies to the people of all ages.

The study also uses data regarding alcohol consumption. It is measured as the liters
of pure alcohol consumed per capita (15 years or older) in a calendar year adjusted for
tourist consumption. The data for female and male consumption have also been used for
detailed analysis. Mortality as a result of road accidents is measured as the deaths caused
by traffic injury per 100,000 of population. This variable informs us about road safety.
Finally, the study also uses data regarding healthcare expenditure, which provides an idea
about the overall healthcare of the people. Healthcare expenditure includes healthcare
goods and services consumed during each year, and it does not include capital expenditure
on a building, machinery, IT, or vaccines for emergencies or outbreaks. Health expenditure
per capita includes current healthcare expenditure per capita in US dollars on a theoretical
basis, and health expenditure per capita purchasing power basis is the current health
expenditure per capita in terms of purchasing power parity (PPP).
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2.3. Statistical Analysis

This study uses a multiple-step approach for the analysis. In the first step, all the
variables were divided into two segments. The first portion ranges from the year 2000 to
2009, and the other section covers 2010 to 2017. So, half of the data depicts the Chinese
performance regarding health-related sustainable goals in the first decade of the 21st
century, and the other half shows the performance of the Chinese healthcare sector in the
second decade of the 21st century. The difference in the mean test for paired observations
was run to know whether or not the performance has significantly improved over the
period. As the number of observations for each variable was less than 30, the rejection or
acceptance of the null hypothesis of no difference in performance was decided on the basis
of t distribution.

Simple linear regression (SLR) was used in the second step to find the rate of change
of performance regarding different targets over the years. The mathematical expression for
our regression model is given below.

Yi = α0 + βi Xi + ε

where Y represents the dependent variable, and subscript i represents the ith variable. α0
shows y intercept; X shows time, which ranges from year 2000 to 2017, and ε represents the
error term.

In the third step, we used two different mechanisms for forecasting. In the first
mechanism, we forecasted the values for all the variables using the beta coefficient β

measured by the above model and by replacing X with year 2018 to 2022. In the second
mechanism, we used extrapolation to forecast out of the sample the performance of the
Chinese healthcare sector. We compared the results of both methods and drew forecasts
mostly based on extrapolation to incorporate nonlinearities in the forecasts.

3. Results and Discussion

Table 2 provides descriptive statistics for all the variables used in this study. As per
the national estimates, the average maternal mortality rate over the sample period is 35 per
100,000 live births, far below the global target of 70 set under sustainable goals (SDG). The
mean neonatal mortality rate is 11 per 1000 live births. This number is also below the global
target of 12 per 1000, which is to be achieved by 2030. The under-five mortality rate of
19.84 is far below the target of 27 per 1000 live births. The statistics reveal that the incidence
of TB and malaria is negligibly small with only 0.007 patients of malaria per 1000 of the
population and 83.28 patients of TB per 100,000 of the population. Although malaria and
TB have been curtailed, the government must keep up with its strategies to combat these
diseases so that they may not emerge again.

As per the statistics, non-communicable diseases are the cause of 85.95% of deaths. As
far as alcohol consumption is concerned, on average, people in China drink 7.075 L of pure
alcohol each in a year. The average consumption of pure alcohol for females per capita
is just 2.525 L, but this number for males is 11.45 L per capita. The alcohol consumption
by males is on the rise and expected to surpass the binge drinking level of 12.98 L per
capita soon. The statistics regarding alcohol consumption are based on the drinking levels
defined by the National Institute on Alcohol Abuse and Alcoholism of the United States
[Appendix A]. As per the statistics, the road accident mortality rate is declining and the
average number of deaths per 100,000 of the population is 20.60. The average current
healthcare expenditure as a percentage of GDP is 4.39%. The average health expenditure
per capita is $188.77 in nominal terms and $385.33 per capita in purchasing power parity
terms. Table 3 provides the pairwise correlation matrix.

Table 4 provides the results for the difference in the means test for the performance
of the Chinese healthcare sector in the first decade of the 21st century and the second
decade. As per the World Bank estimates, the average maternal mortality rate over the
first decade was 48.40 per 100,000 live births, but the average maternal mortality rate over
the second decade is only 29.25 per 100,000 live births. It shows a significant decline in
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maternal mortality rate over the sample period. National estimates regarding maternal
mortality rate provide an even better picture. The maternal mortality rate is 50% lesser in
the second decade compared to the first. The average neonatal mortality rate was 14.87 per
1000 live births in the first decade, and it dropped to 6.37 in the second decade, which
shows a significant improvement over the period.

Table 2. Descriptive statistics.

Mean Median STDV Minimum Maximum Skewness Kurtosis

MMR_EST 39.889 39.000 11.198 25.000 58.000 0.181 1.619
MMR_NEST 35.136 33.050 12.933 18.000 53.000 0.172 1.468

NN_MR 11.094 9.700 5.374 4.700 21.400 0.561 2.023
NND_NUMB 184,179 164,952 85,038 78,087 347,408 0.516 2.030

MR_U5 19.844 17.750 8.679 9.300 36.800 0.574 2.097
MR_U5_FML 19.356 17.615 8.600 8.700 34.700 0.396 1.789
MR_U5_ML 21.867 20.085 9.499 9.900 38.700 0.372 1.781
INC_MLRA 0.007 0.010 0.005 0.000 0.010 −0.707 1.500

INC_TBC 83.278 82.500 14.604 63.000 109.000 0.224 1.848
COD_NCD 85.956 86.190 2.584 81.600 89.600 −0.197 1.753

ALC_PC 7.075 7.075 0.089 6.933 7.217 0.000 1.793
ALC_PC_FML 2.625 2.625 0.089 2.483 2.767 0.000 1.793
ALC_PC_ML 11.450 11.450 0.178 11.167 11.733 0.000 1.793

MOR_RA 20.601 20.850 0.879 18.880 21.700 −0.609 2.130
CHE_GDP 4.394 4.334 0.385 3.659 5.075 0.057 2.393
CHE_PC 188.770 148.249 138.206 42.354 403.817 0.449 1.602

CHE_PC_PPP 385.326 324.619 229.525 129.500 819.481 0.581 1.969

The mortality rate of children under the age of five has declined from 25.91 per 1000
in the first decade to 12.26 only in the second decade, a significant improvement on this
front as well. The improvement in the under-five mortality rate for female children is
slightly better compared to male children. The incidence of malaria has also declined from
0.01 per 1000 of the population to 0.003, from the first decade to the second. We may say
that China has almost eradicated malaria. The incidence of tuberculosis has also declined
from 94.1 to 69.75 per 100,000 of the population, a significant decline of 26% over two
decades. However, further efforts are needed to eliminate these diseases from the country.

The mortality rate by non-communicable diseases including cancer, diabetes mellitus,
cardiovascular diseases, digestive diseases, skin diseases, musculoskeletal diseases, and
congenital anomalies has significantly increased from 84.03 percent in the first decade to
88.36 percent in the second decade. The numbers show that the incidence of deaths by
infectious diseases has declined from 16% to 12%. According to descriptive statistics, the
consumption of alcohol is one of the weak areas. The numbers show a deteriorating situation.
Pure alcohol consumption has significantly increased from 7.008 to 7.16 L per capita.

Interestingly, the alcohol consumption has declined from 2.69 L to 2.54 L for females
but for the males it has significantly increased from 11.32 L in first decade to 11.61 L of
pure alcohol per capita in the second decade. This is the area which requires government
attention because if the present trend continues, the alcohol consumption by males may
surpass safe levels and reach the binge level. This will result in alcohol-related diseases
and the deteriorating health of men.

The mortality rate from road accidents has significantly declined from 21.25 in the first
decade to 19.79 per 100,000 population in the second decade. More efforts are needed to
halve the number as per the SDGs by 2030. With the improvement in the economy, spending
on current health expenditure has significantly increased from 4.16% of GDP to 4.69% over
the period of two decades. Percentage increase in current healthcare expenditure relative
to GDP is more vivid in health expenditure per capita which have increased from $80.38 to
324.26, a rise of 303% in nominal terms and current healthcare expenditure per capita in
terms of PPP has increased from $211.46 to 602.66, an increase of 185%.
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Table 5 presents the results of a simple linear regression model mentioned in the
methodology section. Time is a significant determinant for all the variables used in the
study, which implies that different variables that measure the performance of the Chi-
nese healthcare sector have significantly changed over time. The maternal mortality rate,
neonatal mortality rate, mortality rate of children under the age of five, the incidence of
Malaria, the incidence of tuberculosis, and the road accident mortality rate has declined
while deaths as a result of non-communicable diseases and current healthcare expenditure
have significantly increased over the sample period. Overall, the healthcare sector of China
has shown improvements in the recent past.

Table 5. Simple linear regression.

MMR_EST MMR_NE NN_MR MR_U5 MR_U5_FML MR_U5_ML INC_MLRA

Year −2.085 *** −2.383 *** −0.982 *** −1.587 *** −1.587 *** −1.756 *** −0.001 ***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

CONS. 4226.855 *** 4821.785 *** 1984.150 *** 3208.157 *** 3206.632 *** 3549.489 *** 1.499 ***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Adj. R-Square 0.988 0.966 0.949 0.951 0.969 0.973 0.648

INC_TBC COD_NCD MOR_RA CHE_GDP CHE_PC CHE_PC_PPP

Year −2.723 *** 0.482 *** −0.160 *** 0.046 *** 25.004 *** 41.723 ***
(0.000) (0.000) (0.000) (0.005) (0.000) (0.000)

CONS. 5553.279 *** −882.850 *** 342.168 *** −87.291 *** −50,032.550 *** −83,415.830 ***
(0.000) (0.000) (0.000) (0.007) (0.000) (0.000)

Adj. R-Square 0.991 0.993 0.942 0.362 0.929 0.942

*** Represent statistical significance at 1% level. p values are given in parentheses.

Beta coefficients of the variables given in Table 5 have been used for extrapolation to
forecast. The graphical depiction of the performance of the Chinese healthcare sector and its
comparison with the SDGs is presented in Figures 1–7. All the figures provide ex-post and
ex-ante information. The ex-post period ranges from 2000 to 2017, and the ex-ante period is
from 2018 to 2022. There are 17 SDGs, and goal 3 is about ‘Good Health and Well-Being’.
Like all other goals, goal 3 also has some targets that the participating nations should achieve
before 2030 to make this planet a healthy place. Every figure provides information about
the target and how the Chinese healthcare sector has performed against that target.

Figure 1 is about target 3.1, which aims to reduce the maternal mortality ratio below
70 per 100,000 live births. The maternal mortality rate was far below the target of 70 even
in the year 2000, both according to national as well as World Bank estimates. As per the
national estimates, only 18 women died of maternity-related problems per 100,000 live
births. As per the World Bank estimates, the number was only 25 in the year 2017. If the
current trend prevails, the maternal mortality rate is expected to drop to 12 as per the
national estimates and 14 according to World Bank estimates.

Figure 2 relates to target 3.2, which states that the nations should reduce the neonatal
mortality rate to at most 12 per 1000 live births, and the under-five mortality rate should be
at least reduced to 25 per 1000 live births. China achieved the target of at most 12 neonatal
deaths per 1000 way back in year 2007, and a target of less than 25 deaths of children
under the age of five per 1000 live births was achieved in 2005. China recorded the lowest
neonatal mortality rate of only 4.7 per 1000 live births in the year 2017, and the mortality
rate of children under the age of five per 1000 live births was recorded to be only 9.3. If the
current trend continues, the neonatal mortality rate is expected to drop to 2.7 per 1000 live
births in the year 2022, and the mortality rate for children under the age of five is expected
to drop to 5.8 by the year 2022.
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Figure 1. Sustainable development goal 3, target 3.1 (maternal mortality) ex-post and ex-ante.

 

Figure 2. Sustainable development goal 3, target 3.2 (neonatal mortality) ex-post and ex-ante.
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Figure 3 is about target 3.3, which states that the countries should end epidemics such
as tuberculosis, malaria, and neglected tropical diseases by the year 2030. China has almost
succeeded in eliminating malaria and tuberculosis. The incidence of malaria was recorded
to be 0.000 patients per 1000 in 2017, and the incidence of tuberculosis was recorded to
be only 63 per 100,000 population in 2017. If the current trend continues, malaria will be
eliminated by 2022, and only 58 people out of 100,000 are expected to have TB in 2022.
The results related to the incidence of tuberculosis seem to contradict the findings of [36]
but it is not so. Our findings suggest that tuberculosis will still exist in the future and its
incidence rate will be 0.058%, which is low enough to be neglected. The difference between
our study and theirs is that their study only focuses on tuberculosis but ours is broader in
context as we have studied the healthcare sector as a whole and not only a single disease.

Figure 4 is related to target 3.4, which aims to lower mortality from non-communicable
diseases through prevention and treatment. More and more patients are dying of non-
communicable diseases rather than communicable diseases. In 2017, 89.6% of deaths
were caused by non-communicable diseases, and only 10.4 deaths were caused by com-
municable diseases. If the current trend continues, 91.1% of deaths will be caused by
non-communicable diseases in 2022. This area has been constantly neglected by Chinese
health authorities, but it needs immediate consideration by policy-makers [37].

Figure 5 relates to target 3.5, which states that nations should strengthen the prevention
and treatment of narcotics use and the harmful use of alcohol. One of the areas that need
to be managed carefully in China is alcohol consumption. Pure alcohol consumption in
China is on the rise. Each person in China drank 7.22 L of pure alcohol on average in
2017, and pure alcohol consumption has recorded an upward trend. Careful analysis of the
numbers reveals that male and female sections of society are behaving totally differently.
Alcohol consumption by females is on the decline, and alcohol consumption by males is
surging at a very high rate. Females only drank 2.48 L of pure alcohol in the year 2017,
while the males drank 11.73 L on average in 2017. Our results still validate the findings
of [38] that males’ alcohol consumption is many times more than females’ consumption.
If the current trend continues, females are expected to drink only 2.4 L of pure alcohol in
the year 2022. On the other hand, males expected to drink 11.9 L on average; i.e., males
will be touching the binge-drinking level by 2022. The binge-drinking level of 6.49 L per
year for females and 12.98 L for males is calculated based on standards set by the National
Institute on Alcohol Abuse and Alcoholism. This finding supports the results of [39] that
the production and consumption of alcohol in China has increased manyfold. Therefore,
the government should take measures to encourage the male population to drink alcohol
within their limits. Otherwise, the harmful use of alcohol will lead to medical, social, and
legal problems.

Figure 6 is about target 3.6, which states that the number of deaths and injuries from
road traffic accidents should be halved by the year 2020. Unlike many other targets, this
target is to be achieved by 2020 and not 2030, which shows the urgency of the problem.
According to statistics, 19.4 deaths are caused by road traffic injuries per 100,000 of the
population. The number is comparatively high due to rapid economic growth and increased
motorization [40]. So, as per the target, the number should decrease to 9.7 deaths per 100,000
of the population. However, the number only dropped to 18.88 in the year 2017, and if
the current trend continues, the number will only drop to 7.58 per 100,000 of population.
Therefore, the government must take stringent actions to make roads safer for travelers
to halve the number of deaths from traffic injuries by the year 2020. Special attention is
needed to improve road safety because according to [41], the death rate from road accidents
is three times higher than reported by the police.
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Figure 3. Sustainable development goal 3, target 3.3 (end of tuberculosis, malaria, etc.) ex-post and ex-ante.

 
Figure 4. Strategic development goal 3, target 3.4 (mortality from non-communicable diseases) ex-post and ex-ante.
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Figure 5. Sustainable development goal 3, target 3.5 (prevention of drugs and alcohol abuse) ex-post and ex-ante.

 
Figure 6. Sustainable development goal 3, target 3.6 (deaths by road accidents) ex-post and ex-ante.

Figure 7 relates to target 3.8, which stresses the importance of healthcare finance. This
target is qualitative in nature as it does not provide any target in the form of numbers
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to achieve. This target suggests that governments should develop the systems so that
everyone can have access to quality and affordable healthcare services and medicines.
Chinese healthcare expenditure is increasing at a very rapid pace. The current healthcare
expenditure is recorded to be 5.08% of the GDP, the highest over the sample period. If the
trend continues, this number is expected to reach 5.54% of GDP in 2022. Current healthcare
expenditure in terms of nominal as well as PPP terms is also on the rise. If the current trend
continues, expenditure on healthcare per capita is expected to reach $431.25 in nominal
terms and $1109.44 in PPP terms.

 
Figure 7. Sustainable development goal 3, target 3.8 (universal health coverage), ex-post and ex-ante.

Based on all the results mentioned above, we may state that China is doing very
well regarding improvements in healthcare services as the current healthcare expenditure
is increasing, thanks to the higher economic growth over the last three decades. The
healthcare expenditure as a percentage of GDP dropped from 4.47% in 2000 to 3.67% in
2007 and rebounded to 4.98% in 2017. At this pace, healthcare expenditure is expected to
grow to 5.54% by 2022. The current healthcare expenditure does not include capital health
expenditures such as buildings, machinery, IT and stocks of vaccines for an emergency
or outbreak.

One of the most important areas where the government of China should pay attention
is alcohol consumption in the male population of China. The government must take
measures to encourage the male population to drink less alcohol so that many medical,
social, and legal problems may be avoided. The second area that needs urgent attention is
traffic safety. The authorities must make every possible effort to reduce traffic accidents as
soon as possible. The government may do it by educating people and introducing severe
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penalties for violations. Another area that needs immediate attention is to control the
incidence of non-communicable diseases.

4. Conclusions

The study concludes that the Chinese healthcare system has performed very well on
many fronts of the sustainable development goals (SDGs). The statistics show significant
improvement in healthcare performance in the second decade of the 21st century com-
pared to the first decade. The areas that still need immediate attention include alcohol
consumption, road traffic accidents and the incidence of non-communicable diseases. The
government should spend resources to curtail the spread of non-communicable diseases
along with the prevention of communicable diseases. The government should heavily
focus on educating the male population about the harms of alcohol abuse so that they
lower alcohol consumption to stay fit and healthy and to protect the society from harm
overall. Road accidents are also an area where the government should focus its attention.
The number of deaths by road accidents is declining but a lot more is needed to reduce the
deaths by half by the year 2020. This could be achieved by educating people about road
safety and issuing hefty fines to violators.
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Appendix A

Calculations regarding calculation of alcohol consumption level of Chinese males
and females

One alcoholic drink in America = 14 g = 0.01783 × 5 × 52 L= 4.6358 L/year for men
Female 52 × 7 × 0.01783 = 6.49
Male 52 × 14 × 0.01783 = 12. 98
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-

binge-drinking (accessed on 12 May 2018)
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Abstract: Healthcare systems are immersed in transformative processes, influenced by economic
changes, together with social and health instability. The middle nurse manager plays a fundamental
role, since he or she is responsible for translating the strategic vision, values and objectives of the
organization. The objective of this study was to propose the model of competencies to be developed
by the middle nurse manager in the Spanish healthcare system. Our methodology consisted in the
application of the Delphi method in order to reach an agreement on the necessary competencies,
and principal component analysis (PCA) was used to determine the construct validity, reducing
the dimensionality of the set of data. Fifty-one competencies were identified for the definition
of the model, highlighting decision-making, leadership and communication. The PCA pointed
out the structural validity of the proposed model through the saturation of the main components
(α Cronbach > 0.631). The results show the model of competencies which the middle nurse manager
in the Spanish healthcare system must develop. Middle nurse managers may use these as criteria to
plan their professional strategies in the context of management. This model of competencies can be
applied to establishing selection processes or training programs for the role of middle nurse manager.

Keywords: model of competencies; competency; middle nurse manager; nurse manager; logistic
level; health policy; healthcare services; healthcare affordability; Hospital efficiency

1. Introduction

Healthcare systems are immersed in processes of global transformation, influenced by
economic and social changes, changes in health technology and structural alterations in
systems for the provision of healthcare [1–5]. In this uncertain context, nurses are under
pressure to improve quality of care [6]. It thus seems logical that nurses should form
part of the nucleus of healthcare so that organizations are able to deal with these changes
successfully [7–9]. Thus, as highlighted by Witt et al. [10], when the nurse takes part
in the healthcare process (management and nursing care) organizations achieve better
performances [11,12]. Within health organizations, nurse managers are a key part of
any healthcare attention team. Nurse managers are responsible for introducing changes
and creating environments in which nurses are able to provide quality attention, at the
same time as guaranteeing the achievement of the objectives of the organization under
sustainability and efficiency criteria [13–15].

The relationship between economic and sustainability policies with respect to offering
quality care in health systems is the starting point and is of interest in justifying the devel-
opment of managerial competencies, which are related to a higher degree of performance
and results [16–19]. In this sense, Yoder-Wise [20] states that that the development of
an advanced level of managerial competency is fundamental in achieving the objectives
of the organization. Warshawsky [21] highlights that one of the key strategies for the
success of health organizations currently resides in the capacity of the nurse manager to
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develop advanced management skills. This development is achieved through carrying out
postgraduate university studies [22]. In this sense, West [23] states that it is possible to
observe a difference between nurse managers who have undertaken university programs
in management compared to others who have not completed this type of training pro-
gram. For his part, Herrin [24] points out how master’s degree training empowers nurse
managers, enabling the effective management of the healthcare process.

Therefore, in order to identify, orient and train nurse managers, managerial com-
petencies are an essential resource [25]. This competency training in management must
go beyond the ambit of nursing, for example, including business management, artificial
intelligence, technology, etc. [26–28].

Although there is no single definition of management competency [29], we can define it
as the correct combination and application of the knowledge, attitudes and skills of middle
nurse managers in specific management functions, which are observed and measured as
behaviors [30]. New [31] defines managerial competencies as those in which the nurses are
able to collaborate with other people, whereast Hudak et al. [32] define them as the skills,
knowledge and capacities necessary to achieve quality healthcare.

In healthcare organizations, there is a chain of authority from upper management
to the assistance level (Figure 1) [33]. A middle nurse manager (known in Spain as a
“supervisora de área de enfermería” or “jefa de área de enfermería”) is the person in
the intermediate position between the operational level of the nurse manager and the
nurse executive [34]. The middle nurse manager is responsible for translating the culture
and strategy of the organization to the operational level, as well as managing resources,
coordinating nursing care and planning and contributing to the evaluation of services
provided, together with supporting and encouraging teamwork in the attention units
and implementing innovative practices [33,35–38]. Therefore, the middle nurse manager
plays a key position, since they do not only carry out clinical leadership and management,
but are also responsible for translating the strategic vision and the values and objectives
of the organization’s care actions [39,40]. In the Spanish healthcare system, the middle
nurse manager is responsible for the management and coordination of a functional area of
nursing in a healthcare organization, for example, the surgical area [41].

Figure 1. Management levels. Source: own elaboration.

Managerial competencies have been researched from various angles. For example,
Chase [41] identified technical, human and conceptual skills, as well as leadership and
financial management skills. The American Organization of Nurse Executives (AONE) [36]
identified the management of the relationships, communication, leadership, knowledge
of the health environment and financial skills as strategic areas in the development of
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competencies. González García et al. [42] highlighted the management of relationships,
communication skills, listening, leadership, conflict management, ethical principles and
skills for managing teams as core competencies for nurse managers. Finally, in a brief
summary, Pillay [43] highlighted the management of people and organizational capacity,
together with strategic thinking, as key competencies.

On the other hand, based on the literature review, it can be deduced that it is necessary
to improve the state of knowledge about the role of the middle nurse manager [35,44,45].
The competencies necessary are not usually clearly defined, which would explain this gap
in the understanding of the middle nurse managers. This same absence is evident in the
Spanish context, as there is no model of competencies for the carrying out of management
functions at the logistical level.

For this reason, the main objective of this study was to propose a model of compe-
tencies which should be developed by a middle nurse manager in the Spanish healthcare
system. For this reason, the following specific objectives were proposed:

• Reach a consensus on the competencies required for a middle nurse manager.
• Establish a consensus on the degree of development of each of the competencies

required for a middle nurse manager.
• Achieve consensus about the training required to develop each competency.
• Assess the structural validity of the proposed model.

2. Materials and Methods

2.1. Revision of the Literature

Based on the scoping review [46] of the literature carried out during 2010–2019 to
determine the competencies associated with nursing management, electronic databases
were used (Web of Science, Scopus, PubMed and CINAHL) to carry out the search, identi-
fying 56 competencies for middle nurse managers. The results of this review provided the
basis for carrying out this Delphi study, evaluating the competencies of the positions of the
middle nurse manager.

2.2. Delphi Methodology

A four-round Delphi method was employed. The Delphi method focuses on the
identification of expert opinion to reach a consensus [47]. The Delphi methodology has
been considered the most convenient method when there is a lack of knowledge on
a topic. [47,48].

The aim of the first Delphi round was to generate a list of competencies required
for middle nurse managers. In the second round, experts were provided with feedback
from the first iteration. All participants were invited to reconsider their opinion. In the
third round, the experts were asked their opinion on the competencies of the middle
nurse manager, in order to reach a consensus. The expert panel also was asked to indicate
the training necessary to achieve specific levels of competency (expert, very competent,
competent, advanced novice and novice). During round four, experts were provided with
feedback from the third round and they were encouraged to rethink their original answers
after reviewing the report of the third Delphi round.

2.2.1. Consensus

For this research, consensus was set at 80% or greater agreement (defined as somewhat
in agreement–total agreement [score 4–5]) with regard to (I) the proposed competencies;
(II) the level of development of the competencies; (III) the training for each competency.
Items with less than an 80% response rate were eliminated for the following Delphi round.

2.2.2. Participants

Two categories of experts, consisting of a combined total of 50 experts (Table 1), were
established based on the Delphi Technique:
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Table 1. Sociodemographic characteristics of the panel experts.

Characteristics Range/Category Frequency Percentage

Age

<40 10 20
40–50 15 30
51–60 18 36
>60 7 14

Sex
Female 32 64
Male 18 36

Education
Master’s degree 34 68

Ph.D 14 28

Expert group 1 Minister of Health 3 6.1

Expert group 2 Head of the Health
Department 5 10

Expert group 3 General Council of
Nurses 3 6

Expert group 4 Scientific Association 4 8
Expert group 5 Trade Union 3 6
Expert group 6 General Manager 5 10
Expert group 6 Medical Director 2 4
Expert group 6 Nurse Executive 5 10
Expert group 6 Management Director 1 2

Expert group 7 Middle Nurse
manager 2 4.1

Expert group 8 Nursing supervisor 3 6.1
Expert group 9 Nurse 3 6.1
Expert group 9 Doctor 2 4.1

Expert group 9 Assistant Nursing
Care Technician 2 4.1

Expert group 10 Nursing Degree
Students 2 4.1

Expert group 11 Research/Teaching 4 8.2
Expert group 12 Lawyer 1 1

Source: own elaboration.

Experts in healthcare management. This category of experts represented healthcare
from the different hospitals and institutions, and performed management and leader-
ship functions.

Experts in the health environment. This category of experts represented the different
fields involved in healthcare and were selected for their specific views on healthcare
practices, university training, students and healthcare research.

2.2.3. Variables

The following variables were used:
Sociodemographic variables: to determine the characteristics of the participants,

information was collected on age, gender, university degree, university training, postgrad-
uate training, professional role, location of the study, years of national activity, years of
management experience, management functions carried out and international experience.
Sociodemographic variables were used to establish the profile of the expert panel.

Competencies: the competencies suggested to the experts came from the literature
review. The competencies were used to establish the competency model for the middle
nurse manager.

2.2.4. Delphi Surveys

Two surveys were developed for the specific purpose of the study.
Competencies necessary for middle nurse managers: Every participant quantified

their level of agreement or disagreement with each competence in accordance with the
Likert scale from 1 to 5 (1 = disagree totally, 5 = completely in agreement).

62



Int. J. Environ. Res. Public Health 2021, 18, 3898

Degree of development of the competencies of middle nurse managers: In order to
achieve an agreement on the competencies required for each functional level of nurse man-
ager, the level of consensus with each competency was registered in accordance with the Lik-
ert scale from 1 to 5 (1 = beginner, 5 = expert), and the type of training required to develop
the competencies, in accordance with the Likert scale of 1 to 6 (1 = university extension,
2 = continuous training, 3 = university expert, 4 = diploma in university specialization,
5 = master’s degree, 6 = PhD).

2.2.5. Degree of Development

The term “degree of development” was used to indicate the degree of proficiency
shown by middle nurse managers in the performance of each competency. Based on
Bernner’s theory [49], therefore, the level of development was expressed as follows.

• Novice: a middle nurse manager who has no prior experience in a competency
associated with a professional role or situation. In many instances, this is the starting
point for a nurse manager, as they would be in possession of clinical competencies,
yet lack knowledge and skills in management.

• Advanced novice: someone who is able to contribute partial solutions to unknown
or complex situations. Although an advanced novice may be able to perform the
functions required for the nurse manager position, they may or may not have the
ability to understand the context and actions required.

• Competent: implies an adequate understanding of the context and situation. The
competent middle nurse manager may be able to cope with situations associated with
the nurse executive role, although they may lack analytical skills and an understanding
of complex situations.

• Very competent: the middle nurse manager focuses on a comprehensive understand-
ing of situations at every level, and is someone who is able to anticipate problems and
make appropriate decisions.

• Expert one who demonstrates the behavior of the model of competencies. The expert
nurse manager anticipates problems, understands them at an instinctive level and
proposes correct and appropriate solutions [49].

The degree of development must be understood in a progressive and exclusive manner,
starting at the level of novice and ending at the level of expert. The degree of development
is achieved through assigning the appropriate training to each level.

2.3. Principal Component Analysis

Principal component analysis (PCA) is a technique for the transformation of data [50].
The main purpose is to reduce the dimensionality of a data set by reducing the number of
variables and preserving as much relevant information as possible [50]. Factor analyses
were performed according to Thurstone’s theory [51,52] (3 phases): first, determining if the
data are suitable for factor analysis; second, performing the extraction of the factors and,
finally, carrying out the rotation and interpretation of the factors.

The Kaiser–Meyer–Olkin (KMO) method was used to determine the suitability of the
data for the factorial analysis. The following step was the extraction of the data, using the
Kaiser criterion, making the decision based on values higher than 1 [53], and a scree plot,
which is a graphical representation transit value [54]. Finally, the rotation interpretation of
the factors was made by means of the varimax rotation method and Kaiser standardization
to obtain the simplest possible structure that was easy to interpret.

3. Results

3.1. Demographic Data of the Panel of Experts

Fifty experts responded to our invitation to participate and take part in the Delphi
study. All of them completed the questionnaires of the Delphi study (100% response rate).
The characteristics of the full 50-member Delphi panel are listed in Table 1.
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3.2. Model of Competencies for the Middle Nurse Manager

During the first and second Delphi rounds, a consensus was reached (more than
80%) for 51 competencies from the proposed list. The consensus of round 2 details the
competencies that make up the model (Table 2) structured into six dimensions, according
to the following definitive characteristics: management, communication and technol-
ogy, leadership and teamwork, knowledge of the healthcare system, nursing knowledge
and personality (Figure 2). In round 2, competencies with a consensus of less than 80%
were eliminated.

Table 2. Model of competencies for a middle nurse manager.

I. Management
1. Analytical thinking (V. COMP)

2. Decision-making (V. COMP)
3. Innovation (V. COMP)

4.Strategic management (V. COMP)
5. Human resources management (V. COMP)

6. Legal aspects (V. COMP)
7. Organizational management (COMP)

8. Result orientation (V. COMP)
II. Communication and technology
9. Communication skills (V. COMP)

10. Feedback (V. COMP)
11. Evaluation of information and its sources (V. COMP)

12 Listening (V. COMP)
13. Information systems and computers (EXP)

14. Technology (COMP)
15. English medium level of writing (COMP)

III. Leadership and teamwork
16. Relationship management (V. COMP)

17. Leadership (COMP)
18. Career planning (V. COMP)

19. Influence (V. COMP)
20. Change management (V. COMP)

21. Delegation (V. COMP)
22. Conflict management (V. COMP)

23. Ethical principles (V. COMP)
24. Power and empowerment (V. COMP)

25. Critical thinking (EXP)
26. Collaboration and team management skills (V. COMP)

27. Interpersonal relations (EXP)
28. Multi-professional management (V. COMP)

29. Team-building strategies (V. COMP)
30. Talent management (COMP)

IV. Knowledge of the healthcare system
31. Care management systems (V. COMP)

32. User care skills (V. COMP)
33. Health policy (COMP)

34. Identification and responsibility with organization (V.
COMP)

35. Knowledge of the health environment (V. COMP)
36. Quality and safety (V. COMP)

37. Quality and improvement processes (V. COMP)
V. Nursing knowledge

38. Clinical skills (V. COMP)
39. Standard Nursing Practice (COMP)

40. Nurse Research (COMP)
41. Nursing Theories (COMP)

42. Care Planning (COMP)
43. Nursing training planning (V. COMP)

44. Professionalism (COMP)
VI. Personality

45. Serve as a model (V. COMP)
46. Awareness of personal strengths and weaknesses (EXP)

47. Strategic vision (V. COMP)
48. Personal and professional balance (V. COMP)

49. Compassion (V. COMP)
50. Emotional intelligence (V. COMP)

51. Integrity (EXP)

Source: own elaboration. Legend of the table: EXP = expert. V. COMP = very competent. COMP = competent.

64



Int. J. Environ. Res. Public Health 2021, 18, 3898

Figure 2. Dimensions of the middle nurse manager executive competency model. Source:
own elaboration.

The third and fourth Delphi rounds demonstrated that 51 competencies are necessary
for middle nurse managers, with a consensus that the development of these competencies
should be at the level of “Expert”, “Very competent” and “Competent”. A consensus was
also reached during rounds 3 and 4 to achieve the level of development of each competency.
The final consensus as detailed in Table 2 and makes up the competency model for the
middle nurse manager in the Spanish healthcare system.

As regards the training necessary for the development of each of the levels of compe-
tency, in Table 3, we can observe the consensus reached for each of the levels of development
of the competency.

Table 3. Level of competency development and training.

Univ. Ext. Cont. Ed Univ. Exp. Univ. Spec. D Master Ph.D.

Novice 100%
Novice

Advanced
90% 98%

Competent 90% 90% 96%
Very

Competent
96% 100% 96% 96%

Expert 96% 96%

Source: own elaboration. Note: Univ. Ext. = university extension diploma; Cont. Ed = continuing education; Univ. Exp. = university expert;
Univ. Spec. D. = university specialization diploma; Master = master’s degree; Ph.D. = Ph.D. degree.

3.3. Principal Component Analysis

For the principal component analysis, the competencies were grouped together in
dimensions, in accordance with their definitive characteristics. The dimensions of man-
agement, communication and technology and leadership and teamwork made up four
principal components, the dimensions of knowledge of the healthcare system and the per-
sonality dimension comprised two principal components, whereas the nursing knowledge
dimension was designated as a single main component (Table 4). The factorial loads of each
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of the items integrated into each dimension widely exceeded the lower level of 0.4, and the
α Cronbach demonstrates the quality of the adjustment (Table 4). From these results it can
be deduced that the proposed model is structurally sound.

Table 4. Factor structure of the proposed competency model.

Management Dimension

CP1 CP2 CP3 CP4

Result orientation 0.789
Strategic management 0.725

Innovation 0.710
Legal aspects 0.936

Analytical thinking 0.554
Organizational management 0.968

Decision-making 0.980
Explained variance 32.325% 18.075% 12.822% 11.569%

Eigenvalue 2.263 1.265 0.898 0.810
α Cronbach 0.631

Communication and Technology Dimension

CP1 CP2 CP3 CP4

Listening 0.905
Information systems and computers 0.679

English medium level of writing 0.874
Technology 0.636
Feedback 0.88

Communication skills 0.589
Evaluation of information and its

sources 0.826

Explained variance 31.326% 17.341% 16.065% 13.076%
Eigenvalue 2.193 1.214 1.125 0.915
α Cronbach 0.6

Leadership and Teamwork Dimension

CP1 CP2 CP3 CP4

Change management 0.812
Influence 0.802

Leadership 0.703
Delegation 0.696

Collaboration and team
management skills 0.85

Critical thinking 0.786
Team-building strategies 0.736

Career planning 0.707
Ethical principles 0.885

Power and empowerment 0.765
Conflict management 0.936

Explained variance 46.309% 12.796% 10.286% 8.17%
Eigenvalue 5.094 1.408 1.131 0.899
α Cronbach 0.876
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Table 4. Cont.

Management Dimension

Knowledge of the Healthcare System

CP1 CP2

Quality and safety 0.971
Quality and improvement processes 0.948

Identification and responsibility
with the organization 0.917

Health policy 0.838
Explained variance 57.954% 29.970%

Eigenvalue 2.318 1.199
α Cronbach 0.749

Nursing Knowledge

CP1

Nursing training planning 0.918
Nurse research 0.910

Nursing theories 0.822
Clinical skills 0.777

Explained variance 73.733%
Eigenvalue 2.949
α Cronbach 0.808

Personality

CP1 CP2

Awareness of personal strengths and
weaknesses 0.905

Strategic vision 0.891
Personal and professional balance 0.836

Compassion 0.884
Emotional intelligence 0.735

Explained variance 54.76% 21.705%
Eigenvalue 2.738 1.085
α Cronbach 0.809

Source: own elaboration.

4. Discussion

In this study, a competency model for the role of middle nurse manager was developed
and validated (In Spain, the middle nurse manager is known as the “supervisora de área de
enfermería” or “jefa de área de enfermería”) in the context of the Spanish health system. The
model of competencies for middle nurse managers in Spain is made up of 51 competencies,
structured into six dimensions, according to their defining characteristics—(1) Management,
(2) Communication and Technology, (3) Leadership and Teamwork, (4) Knowledge of the
Healthcare System, (5) Nursing Knowledge and (6) Personality. These findings are in line
with the arguments of McCarthy and Fitzpatrick [55], who state that the competencies
of the middle nurse manager should be oriented towards negotiation, the coordination
of resources, the monitoring of the activity, negotiation and empowerment. The AONE
in its models suggested the need to develop 35 competencies [56], and Pillay described
51 competencies, building on the research carried out by AONE [43]. However, these
models differ from our proposal in terms of the weight that has been awarded to some of
the competencies that coincide within the models, such as, for example, the relationships
with the management of the business.

During the third and fourth Delphi rounds, agreement was achieved among our
experts on the development of the competencies. Agreement was reached for the following
levels: “competent” levels (this level is achieved when there is a robust demonstration
of competency), “very competent” (this level is considered to be achieved when there is
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a meaningful demonstration of competency) and “expert” (this level is considered to be
achieved when the knowledge and skills of the competency model are demonstrated). This
proposal coincides with that of AONE, which uses the levels of competent, proficient and
expert for the development of competencies, highlighting how these levels are achieved
by means of a master’s degree or PhD studies [57,58]. For the assessment of its relevance,
we must highlight that the studies carried out by Chase [40] are different in some ways
compared to our research, in that the levels of development of the competencies are not
indicated, centering on the degree (minimally, moderately, significantly and essentially for
management) to which they contribute to the role of a nursing manager. The results of our
research highlight the importance of the strong development of competencies, in the same
manner as Crawford et al. [58] emphasized the need for a high level of expertise and the
development of a set of competencies to cope with the functions of a logistics-level manager.

During rounds 3 and 4 of the Delphi method, the panel of experts reached a consensus
on the training that the nurse manager should develop at the logistic level in three levels
of competency (“expert”, “very competent” and “competent”). The “competent” level
is achieved by completing continuing education, university expertise and a diploma in
university specialization. As regards the “very competent” level, the experts agreed
that this is achieved with university expertise, a diploma in university specialization
or a master’s degree. Finally, the “expert” level is reached by completing a master’s
degree program and PhD studies. It must be borne in mind that work experience does
not prepare the nurse to assume management functions, with training being the factor
that most significantly influences the development of the competencies of middle nurse
managers [59]. Warshawsky et al. [21] warn of the risks to the organization if the nurses
assume management responsibilities without the suitable knowledge and training. In the
same way, Rizani et al. [60] and Herrin et al. [24] point out that that the competency of the
nurse manager is greater when they have carried out advanced studies (a master’s degree
or PhD), increasing their level of competency over time to a higher degree than that of the
managers who have not carried out advanced training. In this sense, the American Nurses
Credentialing Center has made adjustments to the standards of training recommended for
all nurse managers, elevating the degree of exigency [61].

The PCA verified the model of competencies for the middle nurse manager, highlight-
ing that the importance of competencies can be defined by three principal components—
communication (communication skills, relationship management, conflict management),
leadership (leadership skills and team management) and decision-making (decision-
making and ethical principles). The eigenvalues demonstrated that the decision-making
and ethical principles indicate a strong and significant relationship between these compe-
tencies [62]. Furthermore, the eigenvalues also point to the relationship between leadership
and work teams [63], and between communication and conflict resolution.

The development of communication skills expected from the middle nurse manager
must include the ability to provide critical thinking and stimulate reflection before taking
action in nursing teams [35]. It should also provide, for instance, conflict resolution and
shared decision-making, which is also associated with team management [64].

5. Conclusions

In this study, consensus was reached on the competencies necessary for establish-
ing a model of competencies for middle nurse managers (MCGE-logistic level) (In Spain:
“supervisora de área de enfermería” or “jefa de área de enfermería”) adapted to current
health policies, economic necessities and the sustainability of the organizations and health-
care in an uncertain environment. In conclusion, this study developed a consensus on
51 competencies necessary for middle nurse managers in Spain, of which the following
can be highlighted: communication, leadership and decision-making. The middle nurse
manager is accountable for one of the most critical divisions of a healthcare organization,
and is essential in the management of nurses and material resources. The quality of the
final care provided will depend on their management style. Therefore, a nurse or a nurse
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manager should not be promoted to the role of middle nurse manager without undertaking
advanced programs in management.

The results of our research show the accurate levels of development for each compe-
tency for a middle nurse manager. It would be recommendable for the nurse to achieve
these competencies before performing the functions of a middle nurse manager.

Any nurse who aspires to carry out the role of a middle nurse manager would be
advised to develop the competencies that are set out in the proposed model beforehand.

Furthermore, this study sets out the training necessary to acquire the development of
the competencies necessary for the logistical level. Both nurses who wish to be promoted
to middle nurse managers and nurse managers who presently work at this level would be
advised to follow the education programs that have emerged from our research, in order to
adapt their knowledge to the requirements of this role.

Implications for Nursing Management

This model has implications for the Spanish healthcare system, healthcare policies, and
for the practices and education related to middle nurse management. The proposed model
contributes to the design of the function of the middle nurse manager, to the selection
processes and the design of the study plans of the nurse managers in traditional academic
institutions and in programs for continuous professional development within organizations.
It is probable that a greater understanding of these competencies can serve as the basis for
developing interventions, which could improve the working environment of nurses and
patient care, as well as ensuring the safety and the productivity of the organization.
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Abstract: The purpose of this study was to analyze the performance of pharmaceutical companies’
business diversification into medical devices in terms of their technical efficiency (TE) as compared
to that of traditional pharmaceutical companies. For a total of 174 externally audited pharmaceutical
companies engaged in the drug product business between 2008 and 2019, pharmaceutical com-
panies were classified into two groups according to medical device business diversification. The
TE of pharmaceutical companies that diversify the medical device business was lower than that
of traditional pharmaceutical companies. However, in terms of the meta-technology ratio (MTR)
calculated using meta-frontier analysis, pharmaceutical companies diversified into medical devices
showed higher MTR than the traditional pharmaceutical company group. The results imply that the
corporate performance growth potential of traditional pharmaceutical companies is lower than that
of pharmaceutical companies that have diversified into the medical device business.

Keywords: pharmaceutical company; business diversification; medical device; technical efficiency;
meta-frontier analysis

1. Introduction

Health issues caused by cancer, diabetes, population aging with low birth rate, infec-
tious diseases, etc. are topics of interest to many people. The importance of the medical
device and pharmaceutical industries has been emphasized due to infectious diseases
such as influenza, Middle East respiratory syndrome, and coronavirus viral disease 2019
(COVID-19). In the case of COVID-19, the virus has serious adverse effects not only on
human health but also the social economy. Thus, a diagnostic test device and a vaccine for
the disease are being devised and demanded in countries around the world [1–3]. This is
because medical devices and medicine for patient treatment are directly connected to each
other. However, despite the importance of these industries, pharmaceutical companies are
under significant pressure between the consumer associations that demand inexpensive
products with good efficacy and investors who pursue high performance and profit [4]

Interestingly, research and projects related to the pharmaceutical industry over the past
two decades have been invested in discovering new drugs to generate profit [5]. However,
as the cost for basic research and development (R&D) is gradually increased, much research
and many projects at pharmaceutical companies were stopped [6]. Furthermore, poor R&D
led to a decrease in the pharmaceutical industry’s productivity. Specifically, changes in the
industrial structure such as the rise of the biotechnology field contributed to the increase
in R&D costs of pharmaceutical companies [7]. As productivity declines continue, the
pharmaceutical industry is facing unprecedented industrial challenges and surveillance
with the extinction of monopoly products and the reduction of pipelines caused by patent
expiration [8].

To overcome the crisis of productivity decline, pharmaceutical companies first made
an effort to improve the process for finding new drug candidates [9]. When productivity
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was significantly lowered, R&D through outsourcing was boldly chosen as an alternative to
reduce costs [10]. Second, pharmaceutical companies aimed at increasing overall corporate
productivity by improving the pharmaceutical manufacturing process [11] and optimizing
the supply chain with inventory management [12]. These efforts in internal processes did
not lead to improved R&D process for a new drug or higher profit that could raise corporate
performance, because the causes of productivity decline in pharmaceutical companies are
diverse and complex [13].

Another effort of pharmaceutical companies to overcome the crisis was business diver-
sification [14]. For example, the number of mergers and acquisitions for the pharmaceutical
and biotechnology industry in 2018 recorded a total of 1438 and a total volume of $339.6
billion as the highest in the last decade. The medical device industry, which is indicated
as a major factor in the decline of the pharmaceutical industry [15], has become a major
target of business diversification from pharmaceutical companies. Interestingly, at this
time, the number of acquisitions in the healthcare industry (131 cases), including medical
devices, was the second highest after acquisitions of the homogeneous sector (449 cases)
followed by distribution/logistics (57 cases) and the information and communication sector
(30 cases) [16]. Pharmaceutical companies are highly interested in diversifying the medical
device business because both medical device and drug are used by patients or doctors
as end users for clinical purpose, and the distribution environment of products looks the
same. The phenomenon by which multinational medical device companies are gradually
developing and launching medical devices that contain medicines can also be attributed
to the fact that the business environment is similar [17]. For these reasons, many phar-
maceutical companies are expecting to raise overall corporate performance by improving
their productivity through the business diversification of medical devices because of the
productivity crisis.

However, there are many discussions on how merge and acquisition (M&A) or busi-
ness diversification will affect corporate performance due to complex factors such as market
characteristics of industry and understanding of product, conflicting regulations, organiza-
tion, etc. as well as additional cost in the process [18–20]. In terms of the pharmaceutical
industry, the studies for pharmaceutical companies mainly focused on R&D synergy of
M&A with the biotechnology industry [21–23]. The integration of biotechnology with a
similar R&D environment also presents various uncertainties regarding the improvement
of pharmaceutical companies’ performance [23]. When considering these studies, there
is still an absence of research on whether the business diversification of pharmaceutical
companies into medical devices positively affects their corporate performance in the crisis
of productivity.

The pharmaceutical business differs from medical device in the characteristics of the
entire business cycle from product R&D through sales. In the traditional pharmaceutical
business, when a product is released through a large R&D investment, it continuously
generates high profits with improving the supply of raw materials and promoting sales
within the protection of patent rights [24]. When compared to pharmaceuticals, the medical
device business has a short product life cycle and risk about easy product duplication, so the
market competition is overheated due to the low entry barrier and product profits are not
very high. Due to these differences, when a pharmaceutical company diversifies its medical
device business, the total sales of the company might increase, but the overall performance
of the company might decrease. Furthermore, considering additional costs and time, such
as new production line, labor, preparation for medical device regulations, and expenses
from sales and management, manufacturers should be aware that pharmaceutical and
medical device businesses differ not only in their product development and life cycles, but
also in the nature of the business and legal factors [25].

This study attempted to determine whether diversifying the medical device business
can increase the performance of pharmaceutical companies by analyzing financial data
from South Korea. According to the Ministry of Food and Drug Safety (MFDS), the Korean
pharmaceutical market in 2019 increased by 5.2% from 2018 (21.24 billion USD) to 22.33
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billion USD, ranking 12th in the world (1.6%). Although the Korean pharmaceutical market
is growing at a high level as a mature market, overall pharmaceutical companies are facing
a decline in corporate performance and a productivity crisis due to the cost of new drug
development, patent expiration, regulation, and competition. The phenomenon is common
among pharmaceutical companies around the world. For this reason, many pharmaceutical
companies in South Korea are expecting to improve corporate performance through diver-
sification of medical device business. South Korea became a country where the trend and
phenomenon of pharmaceutical companies that are representatively diversifying medical
device business is gradually expanded to overcome the decline in corporate performance
and a productivity crisis. For this purpose, this study measured the performance of compa-
nies using technical efficiency (TE) indicators. Where sales or productivity is affected by
the company size, technical efficiency has the advantage of not being affected by the firm
size because it estimates the firm’s production function first and measures technical effi-
ciency according to the distance from the production function. Recently Chung et al. [26],
Jo et al. [27], Na et al. [28], and many others measured firm performance using techni-
cal efficiency in accordance. Because conventional TE has the disadvantage of not being
available for comparison between companies using different production functions, we
compared pharmaceutical companies that have expanded their business to medical devices
with traditional pharmaceutical companies in terms of a firm’s TE.

2. Methodology

2.1. Stochastic Frontier Analysis (SFA)

SFA expresses the relationship between input and output factors as a production
function and estimates the TE using the frontier production function representing the
maximum output from the input. At this time, the TE of a company indicates where
the company’s technology level is relatively located, when compared to the efficiency
technology level of the frontier production function. The farther the technology level of a
company is from the frontier production function represents a lower level of efficiency. The
production frontier can be estimated through both nonparametric and parametric methods.
In this study, the production frontier for the parametric method was estimated using SFA.
Also, FRONTIER Version 4.1 software provided by Coelli was used for estimation.

According to Battesse and Coelli [29], the model of the stochastic production frontier
is assumed as the following Equation (1) to reflect the change of time in efficiency.

Yit = f (xit, β)eVit−Uit , i = 1, 2, . . . , N, t = 1, 2, . . . , T (1)

At this time, Yit is the output of company i at time t, xit is the input vector of company
i at time t, f is the production function, β is a vector containing the parameters of the
production function, Vit is independent of Uit with a random error with a distribution of
N
(
0, σ2

v
)
, and Uit is a nonnegative random variable representing the TE of company i at

time t. If Vit is the general random error of the regression equation, then Uit represents the
company’s inefficiency. To show that it is always inefficient, Uit itself is not negative and
this study assumed that Uit follows a half-normal distribution. Because data from 2008 to
2019 were used, T is 12.

From Equation (1), the efficiency, TEit, of company i at time t is given by Equation (2) below.

TEit = e−Uit =
Yit

f (Xit, β)eVit
, i = 1, 2, . . . , N, t = 1, 2, . . . , T (2)

In general, the Cobb–Douglas function and the translog function are the most widely
used SFA production functions. However, in the case of Cobb and Glass, there is a tendency
to oversimplify it because the output variable is seen as a linear combination of input
variables. Therefore, in this study, we used the translog function. In particular, a random-
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effects, time-varying production model was used. When assuming a translog type of
production function, Equation (1) can be expressed as Equation (3) below.

ln Yit = β0 +
3

∑
m=1

βm ln xmit +
3

∑
m=1

3

∑
k≥m

βmk ln xmit ln xkit + Vit − Uit (3)

where x1it represents the amount of capital (K) of the i-th company at time t, x2it represents
the cost (M) of the i-th company at time t, and x3it is the number of workers (L) who receive
a salary from the i-th company at time t. The total assets for K, the number of employees
for L, and the cost of revenue for M are used as input variables, and net sales (Y) are used
as an output variable in this study.

2.2. Meta-Frontier Analysis

Since the TE of a specific company is difficult to compare with other companies
using different technologies, comparisons of technological efficiency between each group
cannot be performed through traditional SFA. Therefore, to compare the efficiency levels of
different groups operating under different technical conditions, we used the meta-frontier
production function that wraps the production functions of all groups [30]. From Battese,
Rao, and O’Donnell [31], the meta-frontier production function model is defined as follows.

Y∗
it = f (xit, β∗) = exit β∗ , i = 1, 2, . . . , N, N =

R

∑
i=1

Nj, t = 1, 2, . . . , T, s.t. xitβ
∗ ≥ xitβ(j) for all j (4)

In this case, β(j) is a vector composed of the parameters of the j-th group’s production
function and j indicates each group. In this study, the two groups are traditional pharmaceu-
tical companies that have only produced medicines (j = 1) and diversified pharmaceutical
companies that also produce medical devices (j = 2). β∗ is a vector of unknown variables of
the meta-frontier function that satisfies the following equation. From Equation (4) above,
the graph of the meta-frontier production function is positioned above the graph of the
production frontier function of each group for all periods. The meta-frontier production
function becomes an envelope of the frontier functions of each group based on the same
technology. For simplicity, if we assume that function f in Equation (1) is eXit β(j) , Equation
(1) can be divided as shown in Equation (5).

Yit = e−Uit(j) × exit β(j)

exit β∗ × exit β∗+Vit(j) (5)

Dividing both sides of Equation (5) by exit β∗+Vit(j) yields the following.

Yit

exit β∗+Vit(j)
= e−Uit(j) × exit β(j)

exit β∗ (6)

In Equation (6) above, the right side, e−Uit(j) is the technical efficiency (TE) of Group
j and the second is the j group frontier for the meta-frontier function. It is expressed as
a ratio of a function, which is called the Technical Gap Ratio or Meta-Technology Ratio
(MTR). TE*, representing TE in the meta-frontier function, is calculated by multiplying TE
by MTR and can be expressed as Equation (7).

TE∗
it =

Yit

exit β∗+Vit(j)
= TEit × TGRit (7)

There are two methods of measuring the parameters of a meta-frontier function:
Linear Programming (LP) and Quadratic Programming (QP). LP is a method of minimizing
the sum of the absolute deviation values, and QP is a method of minimizing the sum of
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the squares of deviations. According to Battese, Rao, and O’Donnell [31], LP and QP are
defined as following Equations (8) and (9).

LP : min
β∗

L∗ =
T

∑
t=1

N

∑
i=1

∣∣∣xitβ
∗ − xit β̂(j)

∣∣∣, xitβ
∗ ≥ xit β̂(j) (8)

QP : min
β∗

L∗ =
T

∑
t=1

N

∑
i=1

(
xitβ

∗ − xit β̂(j)

)2
, xitβ

∗ ≥ xit β̂(j) (9)

Matlab 7.1 software was used to measure the parameters of the meta-frontier function
using LP and QP.

3. Estimation Results

In this study, actual corporate financial data were secured from the KIS-VALUE
database of the National Information and Credit Evaluation. Based on the information
from the South Korean Ministry of Food and Drug Safety (MFDS), pharmaceutical compa-
nies are divided into traditional pharmaceutical companies and diversified pharmaceutical
companies for medical devices according to their import certifications and licenses to
manufacture medical device products. Specifically, the number of externally audited Ko-
rean pharmaceutical companies that acquire approval to manufacture and import medical
devices for general treatment and surgery from the MFDS has increased rapidly since
2008. Because of a novel influenza outbreak in 2009, Korean pharmaceutical companies
expanded to new businesses that manufacture, import, and distribute various types of
medical devices, from advanced medical devices to diagnostic test kits and instrument.
Thus, a total of 174 externally audited pharmaceutical companies in South Korea were
identified for the period between 2008 and 2019.

One hundred three traditional pharmaceutical companies that only conducted phar-
maceutical business and 71 pharmaceutical companies that diversified into the medical
device business were separated into two groups. The total number of samples with fiscal
data used in the study was 1028 for traditional pharmaceutical companies and 728 for phar-
maceutical companies diversified into medical devices. Table 1 contains details regarding
the samples.

Table 1. Sample statistics.

Traditional Pharmaceutical
Companies

Pharmaceutical Companies Diversified
into the Medical Device Business

Revenue
(unit: KRW)

56,448,976,777.2374 157,844,096,262.3630
(62,455,618,526.1714) (224,171,430,459.2680)

Total cost of sales
(unit: KRW)

30,811,491,241.2451 92,076,225,212.9121
(35,513,449,329.7149) (146,325,067,289.8940)

Total Asset
(unit: KRW)

83,909,168,301.5564 209,512,446,516.4840
(100,265,820,064.0890) (293,839,417,481.1320)

Total Wage
(unit: KRW)

7,478,634,065.1751 19,322,657,708.7912
(10,223,940,758.3186) (21,378,708,878.6833)

Number of firms 103 71

Number of samples 1028 728
Note: Numbers in the parenthesis are standard deviations. 1 USD is 1,105.0 KRW (Korean Won) as of 25 January 2021.

FRONTIER 4.1 was used for SFA and meta-frontier analysis (MFA) with MATLAB
7.1 was carried out to verify corporate efficiency. Table 2 shows the estimated frontier
production function for each group with meta-frontier production function parameters
optimized through LP and QP methods.
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Table 2. Estimation results of group and meta-frontier production functions.

Traditional Pharmaceutical
Companies

Pharmaceutical Companies Diversified
into the Medical Device Business

Meta-Frontier

Estimate (t-Value) Estimate (t-Value) LP QP

Constant 5.9381 (1.3361) −4.9398 *** (−2.9994) 8.8697 12.3158
ln x1 1.6171 *** (6.1998) 2.1117 *** (7.9280) 1.7413 0.5321
ln x2 −0.5390 (−1.3407) −0.3842 (−1.3342) −0.3704 −0.7483
ln x3 −0.4458 (−1.3457) −0.2718 (−1.0542) −1.0931 0.3011

(ln x1)2 −0.0157 *** (−4.0087) 0.0836 *** (11.1918) 0.0949 0.0428
(ln x2)2 0.0178 (1.0392) −0.0400 ** (−2.0595) 0.0072 0.0026
(ln x3)2 −0.0179 (−1.0271) 0.0440 *** (3.3018) 0.0715 0.0427

ln x1 × ln x2 −0.0357 *** (−3.0172) −0.0281 (−1.0409) −0.0731 0.0173
ln x2 × ln x3 0.0285 (0.9297) 0.1421 *** (5.6209) 0.0847 0.0180
ln x3 × ln x1 0.0297 * (1.9506) −0.2101 *** (−11.0269) −0.1683 −0.1045

Note: *, **, and *** mean p < 0.1, p < 0.05, p < 0.01 respectively.

Table 3 shows the results of the TE for each group and the value of TE* in the meta-
frontier production function with the MTR by using the estimates of the group frontier
production function and meta-frontier production function.

Table 3. SFA estimates of technical efficiencies and meta-technology ratios.

Traditional Pharmaceutical
Companies

Pharmaceutical Companies Diversified
into the Medical Device Business

TE

average 0.7628 0.5911
stdev 0.1645 0.1019
min 0.0452 0.2446
max 0.9847 0.9848

MTR_LP

average 0.8039 0.9454
stdev 0.1296 0.0650
min 0.0004 0.4129
max 1.0000 1.0000

MTR_QP

average 0.7667 0.8882
stdev 0.1153 0.0816
min 0.0071 0.5257
max 1.0000 1.0000

TE*_LP

average 0.6097 0.5559
stdev 0.1492 0.0814
min 0.0002 0.1989
max 0.9195 0.8365

TE*_QP

average 0.5817 0.5223
stdev 0.1389 0.0825
min 0.0068 0.1846
max 0.8570 0.8513

As a result, traditional pharmaceutical companies (76.28%) showed higher TE values
when compared to diversified pharmaceutical companies for medical devices (59.11%).
However, as mentioned earlier, comparisons between groups using different production
functions are meaningless. Therefore, the TE of the two groups using different production
functions should be compared through MTR. Conversely, a group of diversified phar-
maceutical companies for medical devices showed a higher MTR value both with LP
and QP (MTR_LP: 94.54%, MTR_QP: 88.82%) when compared to the group of traditional
pharmaceutical companies (MTR_LP: 80.39%, MTR_QP: 76.67%).

4. Discussion

Traditional pharmaceutical companies have pursued high corporate efficiency through
continuous research on pharmaceutical business models in diverse fields such as patents,
regulations, distribution, R&D, and manufacturing innovation. With recent advances
in marketing strategies and technologies, the pharmaceutical industry has been trying
to overcome the decline in productivity by maximizing profits for many years [32–34].
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Nevertheless, unlike increasing their market size, the problem of decreasing productivity
has not yet been solved. For the pharmaceutical industry, this is expected to be a complex
cause of the already mature business model, excessive market competition, regulation, and
competition with similar businesses such as the biotechnology and medical device indus-
tries. Companies might seek to integrate with homogeneous firms to improve performance
and expect corporate synergy through the combination and expansion of heterogeneous
industries. The pharmaceutical industry is also making an effort to reinforce their business
portfolio through mergers and acquisitions and business diversification due to the effi-
ciency decline and low productivity. As mentioned in the introduction, in 2018, a total of
1438 transactions with a total volume of $339.6 billion in global mergers and acquisitions in
the pharmaceutical and bio-industry industries were recorded. The number of acquisitions
in the healthcare industry including medical devices (131 cases) was the highest after
homogeneous industry acquisitions (449) [16].

As mentioned earlier, pharmaceutical companies expect to improve overall productiv-
ity by reinforcing R&D pipelines between homogeneous industries [35], while expecting to
improve corporate performance through business expansion into different industries. Glob-
ally, pharmaceutical companies’ business expansion of the healthcare business including
medical devices has gradually increased, and Korean pharmaceutical companies, which
are diversifying into the medical device business, also had a total of 31 (17.8%) in 2008.
Currently, a total of 71 (40.8%) pharmaceutical companies have gradually increased their
number to diversify their medical device business. Thus, the importance of research on
how the medical device business affects the performance of pharmaceutical companies has
been raised in South Korea.

As a result of this study, the MTR of the pharmaceutical company group that con-
ducted business diversification was higher than that of the traditional pharmaceutical
company group. This higher MTR of the diversified group means that the group’s frontier
production function is located closer to the meta-frontier production function. The frontier
production function is determined by the technology used by the companies in the group
and is the set of maximum outputs that the companies can produce. Therefore, the fact
that the MTR of the pharmaceutical group that diversified into the medical device business
is higher than the MTR of the traditional pharmaceutical group means that the maximum
output that can be produced through the same input is higher, that is, it has a higher
potential. Interestingly, in the MFA, which is the same production function, both TE* calcu-
lated with LP and QP showed higher results than traditional pharmaceutical companies
diversifying their medical device business. As described above, TE* can be calculated as
the multiplication of TE and MTR. In traditional pharmaceutical companies, although the
MTR was lower than that of the pharmaceutical company group that diversified into the
medical device business, the TE was much higher than that of the group. Thus, the TE*
was higher. This means that traditional pharmaceutical companies are exhibiting higher
efficiency under the current production function, but their potential is lower than that of
pharmaceutical companies that have diversified into the medical device business.

Based on research results, policy makers and corporate decision makers as well as
future study should consider the following implications of this study for sustainable
management in the pharmaceutical industry and the medical device industry.

First, in terms of theoretical implications, while most of the existing studies for decades
focused mainly on improving the R&D process of the pharmaceutical industry, the industry
has been establishing diverse strategies to grow the productivity and performance potential
of companies such as the business diversification of medical device. Future studies should
be able to fill the blanks in these relevant research topics and provide new perspectives to
improve the performance of pharmaceutical companies.

Second, in terms of practical implications, the interaction between doctors and phar-
maceutical companies is known to influence the prescription of medicines [36]. Although
doctors are users, they have a large portion of the patents for medical devices [37]. Since
they have already been involved from the earliest stages of development in clinical tri-
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als [38], doctors are interested in not only medicines but also medical devices. Furthermore,
since the trend of the treatment process is rapidly changing due to the development of
medical devices, the direction of drug development and productivity can be flexibly modi-
fied. This is the reason why medicines and medical technology are complementary to each
other and technology advancement is simultaneously progressing. Therefore, business di-
versification into medical devices seems to increase the potential for corporate performance
by improving the technological efficiency of pharmaceutical companies.

Third, in terms of policy implications, policy makers considering and reviewing busi-
ness promotion of the pharmaceutical industry should be encouraged to review diversified
business models to improve corporate performance and potential. Furthermore, R&D for
new drugs must be continuously conducted by promoting corporate policy with business
portfolio expansion of medical device with complicated crisis of productivity.

5. Conclusions

The medical device business clearly differs from the pharmaceutical business in terms
of the product production cycle from R&D to product launch and follow-up management.
However, when we examined the two businesses from the perspective of healthcare
providers and users, not from manufacturers or regulatory agencies, medical devices and
medicines in treatment are complementarily connected. In other words, both products are
developed and used for the purpose of treatment based on the interaction between the
doctor and patient. In conclusion, when compared to traditional pharmaceutical companies,
pharmaceutical companies diversified into the medical device business are dominating the
traditional pharmaceutical companies in the trends of treatment process and the contact
point of customers with market changes. Therefore, these advantages appear to improve
overall corporate performance growth potential.

As the pharmaceutical industry may experience a decline affected by major develop-
ments in the medical device industry and the biotechnology industry, it is necessary to take
insights on multiple businesses and have a view of political decision for pharmaceutical
industry promotion. Policy makers should not encourage companies to carry out one
business and a similar industry as their conservative general policy.

This study has the following limitations. First, since this study used data from
externally audited companies for the period between 2008 and 2019, smaller companies
with low total assets were excluded from the group. Second, different variables that
could affect the TE of pharmaceutical companies were not considered as well as business
diversification. Third, the study is insufficient to provide global implications because it
analyzed data only from Korean pharmaceutical companies. Therefore, future research
could provide additional implications for the pharmaceutical industry if it continuously
expands its importance by using worldwide data and considering other variables that can
affect technological efficiency.
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Abstract: The significant deterioration of economic prosperity in Greece during the economic crisis
decreased patients’ ability to pay. Thus, the objective of this study is to determine the factors affecting
healthcare affordability in Greece during an economic recession. This study used data from the
European Union Statistics on Income and Living Conditions (EU-SILC) 2016. The sample consisted
of 18,255 households. Healthcare affordability was regressed on geographic characteristics as well as
several variables that refer to the households’ financial condition. Region of residence, ability to make
ends meet, and capacity to cope with unexpected financial expenses were found to be statistically
significant. Using sample sizes of 1000 and 1096 adults, respectively, the European Quality of Life
Surveys (EQLS) of 2007 and 2016 were also used as data sources. Economic crisis was expressed
with a dummy variable: (1) 0: 2007, and (2) 1: 2016. Difficulty in responding to healthcare costs
was regressed on survey year and several demographic, socioeconomic, and health characteristics,
revealing that individuals were more likely to face difficulties in responding to healthcare costs during
the economic crisis. These results confirm the mechanism on the basis of which economic crises affect
healthcare access: primarily through the effects of demand-side barriers.

Keywords: healthcare affordability; economic crisis; ability to make ends meet; capacity to cope
with unexpected financial expenses; geographic characteristics; socioeconomic characteristics;
epidemiologic characteristics; demand-side barriers; supply-side barriers

1. Introduction

Healthcare affordability, or, in other terms, “financial access”, is among the main dimensions
of healthcare access and relates the healthcare services’ prices and providers’ insurance or deposit
demands to users’ income, capacity to pay, and existing health insurance coverage [1]. Healthcare
affordability may depend on a ratio of healthcare expenditure to non-healthcare expenditure with a
consideration for budget constraints and other sourced elements of coverage [2]; the term “affordability”
has no clear meaning in economics [3].

Thus, the operationalization of the concept of affordability requires: (i) informative data on
household incomes; (ii) knowledge of the commodity price, and (iii) a definition of “unreasonable
burden” [4]. However, there is a consensus that affordability is a subjective concept [5,6].

Healthcare affordability refers to financial and incidental costs [7] imposing barriers to access [8,9]
and resulting in unmet healthcare needs [10], i.e., situations in which an individual needs healthcare
but does not receive it [11]. Because both supply factors and demand factors result in unmet healthcare
needs [12], unmet healthcare needs are a function of the healthcare system features or associated with
the personal circumstances of those seeking healthcare [13]. In other words, unmet healthcare needs
may be a consequence of limited availability of health services but may also arise, among others, from
individual accessibility issues, such as cost [14].

The variables presented below are the key demand-side determinants of healthcare affordability,
as they have been identified in the international bibliography.
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By definition, healthcare affordability looks at prices of services as they relate to patients’ income
and capacity to pay [15]. As such, affordability is associated with dimensions of poverty [16], as
poverty directly negates access to material resources [17].

Since income and, to a lesser extent, occupation determine the resources of individuals [18], limited
income, unemployment and lack of health insurance coverage are strongly related to affordability
barriers [19]. That is, higher income as an indicator of the disposable financial means of individuals [20]
directly increases healthcare affordability [21], while those with lower incomes often have restricted
access to healthcare services [22]. Additionally, unemployment puts individuals at risk of poverty
and because of its influence on material circumstances, it can impair financial healthcare access [23].
In addition to drastic income reduction, job loss is often linked to a loss of health insurance [24],
especially in Bismarck-type social security schemes, although this is not the case in all healthcare
systems. On the other hand, the existence of health insurance coverage can nearly eliminate the
negative influence of limited income on healthcare access and by decreasing out-of-pocket payments,
makes healthcare more affordable for lower income individuals [25], providing access that would be
otherwise unaffordable [26].

Research shows that healthcare expenditures often compete with other expenses in family budgets.
According to Kushel et al. (2006) [27], housing instability, i.e., difficulties in paying rent, mortgage,
or utility bills, is considered a risk factor for reduced access to healthcare services. Thus, because
high housing costs reduce disposable income and impede families’ capacity to account for other
necessities [28], they constitute a risk factor for the postponement of healthcare services [29,30], which
in essence translates to less overall investment in healthcare [31].

The relationship between health status, poverty and access to care is complex and confounded
by several biologic as well as social determinants of health. Individuals with poor health often face
unaffordable healthcare costs [32] due to their greater need for healthcare (more intense and more
frequent use of healthcare), but also due to their low socioeconomic status. Poor health can result in
fewer labor market opportunities and lower income as a result of lower productivity [33]. It is also well
documented in social epidemiology that lower socioeconomic status and less disposable income force
individuals to make life choices that lead to lower health status, creating a vicious cycle of increasingly
poor health that leads to poor income and vice versa.

Age is another important variable in this discussion. In general, younger individuals are healthier
than older adults but are more likely to be uninsured [34], and thus they face financial barriers in
accessing healthcare [35] when they need it. However, the effect of age on healthcare affordability
requires special analysis, since the probability of an individual being in poverty decreases from
childhood to adulthood and then increases again with advanced age over one’s own life cycle [36].

Research on gender differences shows that females have more difficulty affording healthcare than
males [37], because females are more vulnerable to gaps in medical insurance coverage [38], but also
because they have less access to material resources as compared to males [39]. In addition, females are
more likely to develop numerous chronic health conditions resulting in high costs [38], but also are
more vulnerable to reduced incomes and unemployment, as mentioned above.

Place of residence is one more variable that is important in the analysis between income, healthcare
affordability and access. Healthcare affordability is found to be reduced for residents of rural areas [40],
perhaps because rural populations are poorer, earn less at work, and work in industries with lower
levels of employer-sponsored healthcare insurance coverage [41].

In summary, healthcare affordability depends on health systems features, such as financing [42],
but it also depends on the population characteristics. Specifically, demographic (age and gender) and
socioeconomic characteristics (income and occupation), health-related characteristics (health status,
existence of a chronic health disease) and structural characteristics (health insurance coverage) affect
healthcare affordability (Figure 1). Although demand-side factors such as those mentioned above are
the main determinants of healthcare affordability at the individual level, the interrelation of these
factors with the healthcare system should not be neglected. However, the causal relationship between
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healthcare systems with health and wealth-two of the most important determinants of healthcare
affordability-is not clear cut and not easily measurable [43].

 

Healthcare 
Affordability

Demographic 
Characteristics

Soceioeconomic

Characteristics
Structural 

Characteristics

Health-related 
Characteristics

Figure 1. Main demand-side factors affecting healthcare affordability.

As mentioned above, healthcare access depends not only on individual or population
characteristics, but also on healthcare system characteristics [44]. Access to care issues as a function of
the characteristics of particular healthcare systems must also be studied. For example, exemptions and
low-income protection in several healthcare systems guarantee access to certain vulnerable groups
of the population, such as those in poor health, older individuals, children or adolescents, women,
and low-income individuals [45]. That is, the factors that affect access are related to healthcare
system design.

Although in theory most of the European countries provide universal or nearly universal
population coverage, research shows that low-income individuals, those in poor health, those between
20 and 30 years old, the unemployed, and women have a higher probability of feeling unable to access
care. That is, the most financial disadvantaged groups of the population are the most likely to feel that
they will be unable to access needed care [46].

Indeed, it is evident that people in the lowest income quintile are almost three times more likely
to forgo healthcare for financial reasons versus richer individuals. In most member countries of the
Organization for Economic Co-operation and Development (OECD), healthcare is less affordable for
households with a low income than those with a high income [47]. The same figure also stands for
developing countries: the poor face more financial difficulties to access healthcare [48].

Among the countries facing the economic crisis of 2008, Greece experienced the most severe
economic recession. Several fiscal measures and structural reforms were implemented after May 2010
and triggered high unemployment and a considerable reduction in disposable income.

Greece’s healthcare system is a mixed system in terms of both funding and provision-that is, a
national health service type of system that coexists with a compulsory work-related social insurance
system and a private healthcare sector. The National Organization for the Provision of Health Services
(EOPYY) was established in 2011 after merging four large health insurance funds and was both a
provider and purchaser of care. It covers the insured and their dependents. Since 2014, EOPYY has
acted only as purchaser of care for the vast majority of the insured.

Insured individuals can access all public primary and secondary healthcare services free of charge;
they also have access, on a case-by-case cost-sharing basis, to certain private providers contracted with
EOPYY. In the case of private healthcare providers not contracted with EOPYY, insured individuals
have to pay the entire cost by themselves (out-of-pocket payments) or through private insurance.
Public healthcare coverage by EOPYY has been ensured since 2016 for uninsured citizens [49].
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The significant deterioration of economic prosperity in Greece during the economic crisis decreased
patients’ ability to pay [50]. Thus, a substantial percentage of the Greek population could not afford
healthcare [51]. The abovementioned evidence reflects the fact that private spending is one of the
main sources of healthcare funding in Greece; the other two are taxation and social insurance. That
is, not only could few Greeks afford private healthcare [52], but a significant percentage of insured
individuals also limited their use of the EOPYY units because they could not afford co-payments [53].

Based on the previous points, the objective of this study is to determine the factors affecting
the affordability of healthcare services in Greece during an economic recession. A second goal is
to determine the characteristics of those considering healthcare affordability as a reason for unmet
healthcare needs. A third goal is to study the impact of the economic crisis on individuals’ ability to
respond to their healthcare costs.

2. Materials and Methods

2.1. Data Sources

In this study, healthcare affordability was operationalized as households’ perceived ability to
respond to the healthcare costs.

In order to study healthcare affordability, three different models were fitted. The first model,
which attempts to determine the factors affecting the affordability of healthcare services in Greece
during an economic recession, used data at the household level from the EU-SILC 2016. The second
model, which attempts to determine the characteristics of those considering healthcare affordability as
a reason for unmet healthcare needs, used data at the individual level from the EU-SILC 2016. The third
model, which attempts to study the impact of the economic crisis on individuals’ ability to respond to
the healthcare costs, used data at the individual level from the EQLS 2007 and 2016.

As mentioned above, in the first model and second model, data from the EU-SILC 2016 were
used (Source: Hellenic Statistical Authority, EU-SICL 2016). The survey used a two-stage stratified
sampling. The sample selection strata were based on the 2011 Census of the Hellenic Statistical
Authority and were defined by region based on the Nomenclature of Territorial Units for Statistics II
(NUTS II) and urbanity status. The sample size was 18,255 households. A total of 37,850 interviews
were completed. All household members aged 16 years and over were selected for an interview.
A personal interviewing technique was used for data collection. The data collection took place between
May 2016 and November 2016.

In addition, in order to study the effect of the economic crisis on individuals’ ability to respond
to the healthcare costs (third model), we used data from the EQLS of 2007 and 2016 (Source: United
Kingdom Data Archive (UKDA), EQLS 2003–2016) [54]. EQLS 2007 used a multi-stage, stratified,
and clustered design with a “random walk” procedure for the selection of the households at the last
stage. The sample size was 1000 adults. A face-to-face interviewing technique was used for the data
collection. The data collection took place between September 2007 and November 2007. EQLS 2016
used a multi-stage, stratified, random sampling design. The sample size was 1096 adults. A face-to-face
interviewing technique was used for the data collection. The data collection took place between
September 2016 and February 2017. Economic crisis was expressed with a dummy variable: (1) 0: 2007,
and 1: 2016. The analysis was not based on weighted data because the weighting methods of EQLS
2007 and EQLS 2016 were different (Eurofound, 2020).

2.2. Dependent and Independent Variables Used in the Three Models

Potential predictors in the analysis were considered that: (a) are dependent on the economic
crisis; and (b) have been identified in the international bibliography as determinants of healthcare
affordability, unmet healthcare needs, and individuals’ ability to respond to the healthcare costs. An
additional criterion of independent variable selection was variable availability. For example, health
insurance coverage was not available in the EU-SILC 2016, EQLS 2007, and EQLS 2016 surveys.
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2.2.1. Variables Used in the First Model

The dependent variable in the first model was households’ perceived ability to afford to pay for
healthcare or households’ perceived ability to respond to the healthcare costs; the question under study
was asked as follows: “is your household able to afford to pay for health care services provided for
all household members?”, with answers: (1) with great difficulty; (2) with difficulty; (3) with some
difficulty; (4) fairly easily; (5) easily, and (6) very easily. That is, perceived ability to afford to pay for
healthcare corresponds to a single item concerning the household as a whole. The question was asked
to the person responding to the household questionnaire.

In several studies, the ability to pay for healthcare is used as a synonym of healthcare
affordability [55–58]. This specific ability interacts with direct, indirect, and opportunity costs
in order to generate access. Thus, affordability reflects the economic capacity for people to spend
resources and time to use services [59].

The outcome was dichotomized [60]: 0 to denote difficulty (great difficulty; difficulty; or some
difficulty; and 1 ease (fairly easily; easily; or very easily) [61]. Health care spending is identified as
unaffordable if costs exceed a relative threshold determined by a family’s income or, more appropriately,
a fraction of a family’s available resources [62]. The existence of the affordability threshold justifies the
use of a dichotomous variable. In addition, several studies have focused on the presence or absence
of financial barriers [63–65]. Furthermore, the ability to pay may be approached by a dichotomous
variable [66]. Thus, a logistic regression model was fitted to determine the factors associated with the
degree of cost-related difficulty facing Greek households with regard to healthcare use. The potential
predictors used in the first model are presented in Table 1.

Table 1. Potential predictors (1st model).

Variable Categories

Region

1: Attica
2: Islands of Aegean and Crete

3: Northern Greece
4: Central Greece

Population Density
1: Thinly Populated Areas

2: Intermediate Populated Areas
3: Densely Populated Areas

Total Household Disposable Income Continuous Variable

Ability to Make Ends Meet

1: With Great Difficulty
2: With Difficulty

3: With Some Difficulty
4: Fairly Easily

5: Easily
6: Very Easily

Capacity to Cope with Unexpected Financial Expenses 0: No
1: Yes

Being in Arrears on Utility Bills During the Last 12 Months
1: No

2: Yes, Once
3: Yes, Twice or More

Financial Burden Induced from Total Housing Cost
1: A Heavy Burden

2: Somewhat of a Burden
3: Not a Burden at All

Densely populated areas are defined as those areas with at least 50% of people living in contiguous
grid cells of 1 km2 with a density of at least 1500 inhabitants per km2 and a minimum population of
50,000. Intermediate density areas are defined as areas with clusters of contiguous grid cells of 1k2

with a density of at least 300 inhabitants per k2 and a minimum population of 5000. Thinly-populated
areas are defined as areas with more than 50% of the population living in rural grid cells outside urban
clusters (Eurostat, 2020).
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2.2.2. Variables Used in the Second Model

As mentioned above, data at the individual level (data source: EU-SILC 2006) were also analyzed.
Specifically, each household member was asked two questions in terms of their healthcare use. The first
question was, “was there any time during the past 12 months when you really needed medical
examination or treatment (excluding dental) for yourself?” The potential answers to the first question
were (1) no and (2) yes, at least one occasion. The 2nd question was “did you have a medical
examination or treatment each time you really needed?” The potential answers to the second question
were (1) yes (I had a medical examination or treatment each time I needed) and (2) no (there was at least
one occasion when I did not have a medical examination or treatment). The respondents were then
asked the question: “what was the main reason for not having a medical examination or treatment?
with answers: (1) could not afford it (too expensive or there was no insurance coverage; (2) waiting list;
(3) could not take time because of work, care for children, or for others, etc.; (4) too far to travel or no
means of transportation; (5) fear of medical doctors, hospitals, examination, or treatment; (6) wanted
to wait and see if the problem got better on its own; (7) did not know any good medical doctor; and
(8) other reasons. This was dichotomized as: (a) 1: could not afford it (too expensive or there was
no insurance coverage) and (b) 0: all the remaining reasons. Thus, a logistic regression model was
performed, using the derived variable as the outcome. The potential predictors used in the second
model are presented in Table 2.

Table 2. Potential predictors (2nd model).

Variable Categories

Gender
0: Women

1: Men

Age

1: 17–24
2: 25–34
3: 35–44
4: 45–54
5: 55–64
6: 65–74
7: 75+

Self-Rated Health

1: Very Bad
2: Bad

3: Moderate
4: Good

5: Very Good

Existence of a Chronic Health Condition
0: No
1: Yes

Income Continuous Variable

Education

1: Less than Primary Education
2: Primary Education

3: Lower Secondary Education
4: Upper Secondary Education

5: Post-Secondary, Non-Tertiary Education
6: Short Cycle Tertiary Education

7: Bachelor or Equivalent
8: Master or Equivalent

9: Doctorate or Equivalent
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Table 2. Cont.

Variable Categories

Occupation

1: Employee Working Full-time and Self-employed Working
Full-time (Including Family Worker)

2: Employee Working Part-time and Self-Employed Working
Part-Time (Including Family Worker)

3: Unemployed
4: Pupil, Student, in Compulsory Military Community or

Service, Further Training, Unpaid Work Experience
5: In Retirement or in Early Retirement or Has Given Up

Business
6: Permanently Disabled or/and Unfit to Work

7: Fulfilling Domestic Tasks and Care Responsibilities
8: Other Inactive People

2.2.3. Variables Used in the Third Model

In order to study the effect of the economic crisis on individuals’ ability to respond to the healthcare
costs, we used data from the EQLS of 2007 and 2016. The respondents were asked the question,
”thinking about the last time you needed to see or be treated by a General Practitioner (GP), family
doctor, or health center, to what extent did any of the following make it difficult or not for you to do
so?” With regard to the option “cost of seeing the doctor”, the answers were: (1) very difficult; (2) a
little difficult, and (3) not difficult at all. This variable (the outcome) was dichotomized as follows: (1) 0
was not difficult at all, and 1 was a little difficult and very difficult. The rationale of dichotomization is
as mentioned above, but it also was driven by the need for comparability with previous results. Since
the outcome was dichotomized, a logistic regression model was fitted. The potential predictors used in
the third model are presented in Table 3. Income was not used as a potential predictor due to the high
percentage of missing values (19.37%).

Table 3. Potential predictors (3rd model).

Variable Categories

Degree of Urbanity (Subjective)

1: The Open Countryside
2: A Village/Small Town

3: A Medium to Large Town
4: A City or City Suburb

Year
0: 2007
1: 2016

Age Continuous Variable

Gender
0: Women

1: Men
Family Size Continuous Variable

Self-Rated Health

1: Very Bad
2: Bad

3: Moderate
4: Good

5: Very Good

Existence of a Chronic Health Condition
0: No
1: Yes

Education
1: Primary

2: Secondary
3: Tertiary
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Table 3. Cont.

Variable Categories

Occupation

1: At Work as Employee or Employer/Self-Employed
2: Employed, on Childcare Leave

3: Employed, on Other Special Leave
(e.g., Sickness; Not Holiday)

4: In Receipt of Retirement Pension and At Work as Employee
or Employer/Self-Employed

5: At work as Relative Assisting on Family Business or Farm
6: Unemployed Less Than 12 Months
7: Unemployed 12 Months or More

8: Unable to Work Due to Long-Term Illness or disability
9: Retired

10: Full-Time Homemaker/Fulfilling Domestic Tasks
11: In Education (at School, University, etc.)/Student

12: Other

Ability to Make Ends Meet

1: Very Easily
2: Easily

3: Fairly Easily
4: With Some Difficulty

5: With Difficulty
6: With Great Difficulty

2.3. Independent Variables’ Coding

Helmert coding was applied to the ordinal variables (a) 1st model: population density, ability to
make ends meet, being in arrears on utility bills during the last 12 months, financial burden induced
by total housing cost; (b) 2nd model: age, self-rated health, education and (c) 3rd model: degree
of urbanity(subjective), self-rated health, education, ability to make ends meet). Helmert contrast
compares each category (except the last) with the differences from the balanced mean of subsequent
levels. Indicator coding was applied to the nominal variables (a) 1st model: region; (b) 2nd model:
occupation and (c) 3rd model: occupation). Indicator contrast compares the reference category of a
nominal variable with the remaining categories. Binary variables (a) 1st model: capacity to cope with
unexpected financial expenses; (b) 2nd model: gender, existence of a chronic health condition and
(c) 3rd model: year, gender, existence of a chronic health condition) were treated as such.

2.4. Multicollinearity

Multicollinearity was tested through the variance inflation factor (VIF) and the tolerance. The VIF
should not be greater than 10, and the tolerance should not be less than 0.1. Multicollinearity was not
present (in each model, VIF < 10 for all predictors, and tolerance > 0.1 for all predictors).

2.5. Fitting Process

The fitting process for all three models is as follows: although, the sample sizes of both EU-SILC
2016 and EQLS 2007 and 2016 surveys were large, the variable selection was based on a univariate
model for each explanatory variable. Any variable with p < 0.25 was considered to be a candidate
for the multivariate model. Once the variables were identified, a model containing all of the selected
variables was fitted [67]. The healthcare affordability model had p < 0.25 for all potential predictors
in the univariate analysis. For the unmet need due to affordability issues model, the existence of a
chronic health disease had p > 0.25 (p = 0.873) in the univariate analysis. The remaining variables had
p < 0.25. In the individuals’ ability to respond to the healthcare costs model, age (p = 0.371), occupation
(p = 0.526), and subjective urbanity status (p = 0.336) had p > 0.25 in the univariate analysis. The other
variables had p < 0.25. The models only included the statistically significant covariates (significance
level was set to a = 0.05).
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The calibration of the models was tested with the calibration belt test [68]. In addition, the models
were tested for specification error through the link test [69]. McFadden’s R2 [70] was then calculated.

The STATA 14 statistical software package was used for the analysis. More specifically, the
commands desmat [71], collin (Author: Ender P. B.), logistic, linktest, calibrationbelt [72], and
fitstat [73] tests were used.

3. Results

3.1. First Model

Most (71.25%) Greek households used healthcare services during the last 12 months. In addition,
89.52% of the Greek households made a payment (either fully or partially) for healthcare services
during the last 12 months. Furthermore, a substantial percentage of the Greek population (31.97%)
reported facing great difficulty in responding to healthcare costs, while a similar percentage (34.70%)
reported facing difficulty (Table 4).

Table 4. Healthcare affordability.

Responding to Healthcare Cost Percent (%)

With Great Difficulty 31.97
With Difficulty 34.70

With Some Difficulty 22.72
Fairly Easily 7.67

Easily 2.58
Very Easily 0.36

According to the logistic regression model (first model), healthcare affordability depends on
the region of residence, the ability to make ends meet, and the capacity to face unexpected financial
expenses. Residents of Attica found it easier to respond to the cost of healthcare versus residents of
other regions. In the same vein, financially comfortable households and households that could face
unexpected financial expenses reported a lower likelihood of cost-related difficulties with regard to
healthcare use (Table 5).

Table 5. First model (logistic regression model).

Variable OR p 95% Confidence Interval

Region <0.001
Islands of Aegean and Crete 0.45 <0.001 0.34 0.58

Northern Greece 0.58 <0.001 0.47 0.72
Central Greece 0.56 <0.001 0.44 0.70

Making Ends Meet <0.001
Making Ends Meet with Great

Difficulty vs. Subsequent Levels 0.04 <0.001 0.03 0.05

Making Ends Meet with Difficulty
vs. Subsequent Levels 0.04 <0.001 0.03 0.06

Making Ends Meet with Some
Difficulty vs. Subsequent Levels 0.07 <0.001 0.04 0.11

Making Ends Meet Fairly Easily
vs. Subsequent Levels 0.29 <0.001 0.15 0.57

Making Ends Meet Easily vs.
Subsequent Level 0.57 0.377 0.16 2.00

Capacity to Cope with
Unexpected Expenses 2.20 <0.001 1.80 2.69

Constant 0.40 <0.001 0.30 0.53

The link test indicates that the model does not suffer from specification error (Table 6).
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In addition, McFadden’s R2 = 0.30 indicates a perfect fit [70]. Furthermore, the calibration belt
test (p = 0.096) indicates good calibration.

Table 6. Link test (first model).

Variable Coefficient p 95% Confidence Interval

h 0.94 <0.001 0.83 1.05
h2 −0.02 0.198 −0.06 0.01

Constant 0.01 0.899 −0.12 0.14

3.2. Second Model

With respect to unmet healthcare needs, 14.40% of the respondents did not receive needed
healthcare during the last 12 months at least once. Most respondents (83.15%) reported unmet
healthcare needs due to affordability issues (Table 7).

Table 7. Reasons for unmet medical need.

Reasons for Unmet Medical Need Percent (%)

Could not Afford 83.15
Waiting List 6.13

Could not Take Time Because of Work, Care for Children or for Others etc. 2.56
Too Far to Travel or No Means of Transportation 1.37

Fear of Medical Doctors, Hospitals, Examination, or Treatment 1.22
Wanted to Wait and See if Problem got Better on its Own 4.84

Did not Know Any Good Medical Doctor 0.14
Other Reasons 0.59

According to the logistic regression model (second model), the unmet healthcare need due to
affordability issues depends on self-rated health, education, and occupation. Specifically, individuals
with lower education are more likely to report unmet healthcare needs due to affordability issues.
The same also holds for the unemployed, pupils, students, those in compulsory military or community
service, those in further training or in unpaid work experience, and those fulfilling domestic tasks and
care responsibilities relative to those working full-time. However, those rating their health as very
bad and those rating their health as good are less likely to report an unmet healthcare need due to
affordability issues versus the subsequent levels. Those rating their health as fair are more likely to
report an unmet healthcare need due to affordability issues (Table 8).

Table 8. Second model (logistic regression model).

Variable OR p 95% Confidence Interval

Education <0.001
Less than Primary Education vs. Subsequent

Levels 2..19 <0.001 1.44 3.34

Primary Education vs. Subsequent Levels 2.33 <0.001 1.61 3.39
Lower Secondary Education vs. Subsequent

Levels 3.15 <0.001 1.96 5.05

Upper Secondary Education vs. Subsequent
Levels 2.38 <0.001 1.49 3.80

Post-Secondary Non-Tertiary Education vs.
Subsequent Levels 1.58 0.173 0.82 3.03

Short Cycle Tertiary Education vs.
Subsequent Levels 4.47 0.022 1.24 16.14

Bachelor or Equivalent vs. Subsequent Levels 3.48 0.007 1.40 8.67
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Table 8. Cont.

Variable OR p 95% Confidence Interval

Master or Equivalent vs. Subsequent Level 3.61 0.150 0.63 20.71
Occupation <0.001

Employee Working Part-Time and
Self-Employed Working Part-Time

(Including Family Worker)
1.70 0.058 0.98 2.93

Unemployed 3.69 <0.001 2.63 5.17
Pupil, Student, in Compulsory Military or

Community Service, Further Training,
Unpaid Work Experience

2.35 0.007 1.26 4.37

In Retirement or in Early Retirement or Has
Given up Business 0.79 0.115 0.60 1.06

Permanently Disabled or/and Unfit to Work 1.78 0.084 0.93 3.43
Fulfilling Domestic Tasks and Care

Responsibilities 1.67 0.001 1.23 2.27

Other Inactive People 2.10 0.169 0.73 6.02
Self-Rated Health <0.001

Very Bad vs. Subsequent Levels 0.57 0.004 0.39 0.84
Bad vs. Subsequent Levels 1.27 0.091 0.96 1.68
Fair vs. Subsequent Levels 1.45 0.003 1.14 1.85
Good vs. Subsequent Level 0.61 0.001 0.46 0.82

Constant 2.32 <0.001 1.71 3.14

The link test indicates that the model does not suffer from a specification error (Table 9).

Table 9. Link test (second model).

Variable Coefficient p 95% Confidence Interval

h 1.21 <0.001 0.72 1.70
h2 −0.07 0.364 −0.22 0.08

Constant −0.13 0.500 −0.51 0.25

McFadden’s R2 = 0.066 indicates a poor fit [70]. However, the calibration belt test (p = 0.083)
indicates good calibration. Both models have a good fit based on the diagnostic tests.

3.3. Third Model

According to the EQLS 2007 and 2016 data, in 2007, the percentage of those facing difficulty in
responding to the healthcare costs was 46.22%. This percentage was 64.85% in 2016 (Table 10).

Table 10. Difficulty in responding to healthcare cost.

Difficulty in Responding to Healthcare Cost 2007 2016

Very Difficult 17.40 27.44
A little Difficult 28.82 37.41

Not Difficult at All 53.79 35.15

According to the logistic regression model (third model) (Table 11), individuals were more likely
to face difficulties in responding to the healthcare costs during the crisis (year = 2016). In addition,
women were more likely to face difficulties in responding to the healthcare costs. However, those
making ends meet very easily, easily, fairly easily, and with some difficulty were less likely to face
difficulties in responding to the healthcare costs than those making ends meet with higher levels
of difficulty.
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Table 11. Third model (logistic regression model).

Variable OR p 95% Confidence Interval

Year 1.74 <0.001 1.44 2.10
Gender 0.83 0.049 0.69 1.00

Ability to Make Ends Meet <0.001
Very Easily vs. Subsequent Levels 0.30 0.003 0.13 0.66

Easily vs. Subsequent Levels 0.58 0.001 0.42 0.79
Fairly Easily vs. Subsequent Levels 0.43 <0.001 0.33 0.58

With Some Difficulty vs. Subsequent Levels 0.58 <0.001 0.47 0.72
With Difficulty vs. Subsequent Level 0.88 0.360 0.66 1.16

Constant 0.78 0.016 0.64 0.95

According to the link test (Table 12), the model does not suffer from specification error. McFadden’s
R2 = 0.057 indicates a poor fit [70]. However, the calibration belt test (p = 0.192) indicates
good calibration.

Table 12. Link test (third model).

Variable Coefficient p 95% Confidence Interval

h 0.95 <0.001 0.77 1.13
h2 0.18 0.188 −0.09 0.44

Constant −0.05 0.419 −0.18 0.07

4. Discussion

Affordability is commonly referred to as the “degree of fit” between the full costs (the price of
service at the point of delivery as well as other direct or indirect costs) and the users’ capacity to pay
within the framework of their budget and other demands on that budget [74].

As mentioned in the introduction, healthcare affordability is a subjective concept [75]. We note
that uncertainty constitutes a source of subjectivity with regard to healthcare affordability because
prices in the healthcare market are uncertain [76,77], and the same holds for both the health and
the effectiveness of medical treatment [78]; thus, the price and quantity of medical services are not
initially known [79]. The uncertainty surrounding the decision-making process-the process with
regard to healthcare use [80]-refers to limited knowledge and involves subjectivity [81]. Furthermore,
self-perceived affordability constitutes a subjective assessment [82].

At this point, we note that affordability is considered a subjective concept not only at the level of
individual judgment but also at the level of political judgment [83].

Although several demographic, socioeconomic, structural, and health-related factors influence
healthcare affordability, interpreting the effect of geographic characteristics in a consistent health
economics framework requires considering both the economic characteristics of the areas under study
and the regional distribution of healthcare services.

Thus, the area of residence can have a negative effect on healthcare affordability and may be
partially explained by the fact that, in Greece, the best situation with regard to the risk of poverty is
observed in Attica (Source: Eurostat, 2020). On the other hand, Greek resources are largely concentrated
in Athens [84]. Because supply-side issues play an important role in limiting access [85], it is obvious
that people who live further from healthcare services are likely to face higher costs related to the use of
medical care than those living closer [86]. It is also evident that a substantial percentage of the Greek
population cannot even afford the cost of transportation to healthcare services [87]; thus, accessibility
influences the choice of services available and the costs-both monetary and non-monetary-that users
must pay to gain access [88]. These findings justify the results of a survey conducted in northern and
western Greece indicating that the financial means of a substantial percentage of these areas’ residents
were not sufficient for them to afford healthcare [89].
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The improvements in affordability in Greece requires interventions at the national level in terms
of resource allocation, because accessibility overlaps with availability and includes affordability [90];
poor geographic availability of healthcare services impacts affordability [91].

The effect of the remaining variables that were found to be statistically significant is somewhat
obvious. The ability to make ends meet is one of the dimensions of living standards [92] and is directly
related to healthcare affordability [93]. It is obvious that the inability to make ends meet constitutes the
primary determinant of relinquished healthcare due to cost in many countries [94]. That is, greater
household capacity to meet economic needs lowers forgone medical care due to cost [95]. Those
struggling to make ends meet do not have extra money to pay for unexpected illnesses [96]. Thus,
access to affordable healthcare is a great concern for those struggling to make ends meet [97].

According to the bibliography, which is limited, individuals that cannot cope with unexpected
expenses face higher healthcare costs [98]. A probable reason is that this group is likely to be in poor
health [99]. Because households’ poor economic condition implies a burden in terms of healthcare
access, those with limited capacity to face unexpected financial expenses are more inclined to report
unmet healthcare needs due to cost [100]. On the other hand, the unpredictability of illness exposes
individuals to unexpected expenses [101,102].

According the analysis, the results obtained from EU-SILC 2016 justify the results obtained from
EQLS 2007 and 2016.

The empirical findings demonstrate a dramatic worsening of the living and welfare standards of
many Greeks over the years of recession and austerity [103]. The reduction in economic prosperity
during the crisis decreased the patients’ capacity to pay and therefore negatively impacted their ability
to afford healthcare services [104,105]. On the other hand, as the state reduced its overall financial
responsibility in healthcare, a substantial part of the cost was shifted to households and individuals [53].
Thus, while the Greek population is universally covered, healthcare remains unaffordable [106]. This
situation justifies the effect of both demand-side and supply-side barriers to healthcare access [107].

What was described in the results section is quite similar to subsequent years, with the exemption
of 2017. In 2017, among households that reported unmet healthcare needs, 74.66% cited cost as the
main reason for not using needed healthcare. This percentage was 81.65% and 81.40% in 2018 and
2019, respectively. Nevertheless, the percentage of unmet healthcare needs increased compared to that
of 2016 (2017: 24.50%; 2018: 23.34%, and 2019: 21.28%) (Source: Hellenic Statistical Authority, EU-SILC
2017, EU-SILC 2018, EU-SILC 2019). These findings confirm the argument that cost is a critical factor
driving healthcare-seeking behavior [108].

The results of this study are consistent with a significant strand of the literature, not only with
regard to the factors affecting healthcare affordability but also with regard to the characteristics of those
reporting unmet healthcare needs due to affordability issues. Indeed, females (OR = 2.20), individuals
suffering from at least one chronic disease (OR = 1.41), individuals with poor health (OR = 2.90),
individuals with low income (OR for the first quintile = 2.67 and OR for the second quintile = 2.02),
people facing economic difficulties (OR for the frequency of economic problems = 1.99 and OR for the
degree of economic difficulties = 1.86) and individuals without a paid job (OR = 1.02) are more likely to
report unmet healthcare needs for financial reasons. In addition, individuals of higher education (OR
= 0.77), and older individuals (OR = 0.97) are less likely to report unmet healthcare needs for financial
reasons [109–111].

Based on the results of this study, healthcare costs are a significant barrier for healthcare access
in Greece.

This finding is also justified by the data of Eurobarometer 91.2 [112]. According to this survey,
42% of Greek respondents identified more affordable treatments as a way to improve healthcare access
for all Europeans. This percentage is much higher than the European Union average (33%).

However, the results of this survey are somewhat surprising because this percentage is too high in
countries such as the Netherlands (69%), where affordability-especially for those in a more financially
difficult position-is considered to be very good [113]. In addition, this percentage is 29% in United
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Kingdom, operating a Beveridge healthcare system, while France’s Bismarck healthcare model has
30%. However, with regard to affordability, the United Kingdom is ranked first, while France is ranked
second [114]. A similar percentage was reported in Germany (29%), where healthcare is considered to
be quite affordable [115].

A probable reason for these inconsistencies may be that the question was not country-specific.
That is, according to Mooney (2009) [116], the community’s judgement with regard to access barriers is
based on putting themselves in the position of those facing these barriers. However, Mooney does
not refer to financial barriers, because they apply to all. We argue that that this is not the case in this
specific question because the respondents should consider the whole European population.

In the case of Greece, the results are in line with the fact that 48% of the respondents declared
unemployment as one of the two essential issues dealing with the country, while 45% declared the
economic situation to be one of the two essential issues dealing with the country. Nevertheless, only
12% declared health and social security to be an issue.

However, the EU-SILC 2016 data confirm findings from the literature. Specifically, in the
Netherlands, 4.3% of respondents reported great difficulty affording healthcare costs, while 10.4% and
12.5% reported difficulty and some difficulty affording healthcare costs, respectively. Furthermore,
in the United Kingdom, the percentage of respondents reporting great difficulty, difficulty, and
some difficulty affording healthcare costs was 1.9%, 3.2%, and 7.4%, respectively. In addition, in
France, 2.3% of respondents reported great difficulty affording healthcare costs, while 7% and 12.5%
reported difficulty and some difficulty affording healthcare costs, respectively. Finally, in Germany, the
percentage of respondents reporting great difficulty, difficulty, and some difficulty affording healthcare
costs was 2.4%, 4.3%, and 9.3%, respectively [117].

The economic crisis adversely affected a substantial percentage of the Greek population and
negatively affected their capacity to satisfy healthcare needs. Indeed, the data from EU-SILC 2007
(Source: Hellenic Statistical Authority) indicate that the percentage of unmet health needs before
starting the economic crisis, i.e., 2007, was 6.69%. In addition, among those reporting an unmet
healthcare need, 68.98% declared affordability issues.

The economic crisis of 2008 affected the EU Member States in different ways. Taxation revenue
decreased and borrowing costs increased in several member states. In some countries where healthcare
is financed primarily through health insurance contributions from employees and employers, resources
also decreased because of reduced wages and increasing unemployment rates. In addition, public
expenditure increased because of an increase in take-up benefits such as unemployment benefits.
In order to balance their budgets, many EU governments cut public expenditure including health
expenditures. However, the crisis adversely impacted access to healthcare services not only because
of budget cuts. Access to healthcare for households also reduced because disposable income
decreased [118].

The mechanism on the basis of which economic crisis affected healthcare access is as follows: in
combination with budget cuts, household income and wealth reduction led to a reduced ability to pay
out of pocket. In countries with a work-related insurance system, job losses led to a loss of coverage.
These in turn led to limited healthcare access [119].

Several high-and low-income countries in Europe, North America and Africa constitute examples
of the abovementioned point [120–124].

Identifying the factors influencing healthcare affordability is particularly important because
certain policies based on these factors can be applied during a period of recession especially for
the more disadvantaged. However, this is not an easy task because affordability depends not only
on the individuals’ characteristics but also on the characteristics of the healthcare system and their
interrelation. In addition, as previously mentioned, healthcare affordability is a subjective concept.

The main limitations of this study are: (1) the lack of information with regard to insurance
coverage; (2) the fact that the analysis of EQLS 2007 and EQLS 2016 was not based on weighted data,
and (3) that the study almost exclusively focused on househlods’ and individuals’ characteristics.
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Except for the information on geographic characteristics, no information is available with regard to the
health system (type of services, availability, etc.).

5. Conclusions

Access to healthcare in Greece presents challenges in terms of affordability, leading to high levels
of unmet healthcare needs particularly among financially disadvantaged groups [125]. This point
is of great importance because “the proof of access is use of service not simply the presence of a
facility” [126].

However, because a large part of the world’s population has limited access to affordable
healthcare [127], we argue that facing cost-related difficulties with regard to healthcare use is a
global phenomenon. All people should have equal financial access to medical care [128], because
the accessibility of appropriate and affordable healthcare is vital to improving health outcomes and
reducing health disparities [129].

The provision of affordable healthcare services is definitely a challenge that is increasingly difficult.
Due to the healthcare system complexities, investigating the utilization and costs of healthcare services
is key to informed decision-making [130]. Policy makers must address a diverse array of issues to
reduce health disparities by making healthcare more affordable and accessible [131] because achieving
equity in health access and outcomes is one of the goals of health policy [132].

If we accept that access may be defined as freedom from barriers to healthcare [133], then
understanding the full range of barriers for vulnerable populations such as the poor is important to
optimizing healthcare and health outcomes [134].

Thus, there is a need for more research while considering the influence of healthcare systems and
patient characteristics [59].

The results of this study confirm that healthcare affordability is a critical issue for the Greek
population. Access improvement in Greece requires interventions with regard to healthcare system
inefficiencies, but also improvements in living standards, meaning that several factors should be
addressed. That is, a multi-factorial health, social, and economic policy approach is required.

The well-documented negative effect of the economic crisis on health outcomes can be partially
attributed to the unaffordability of the healthcare services and the healthcare system characteristics.
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Abstract: The present study uses the analysis of the EU’s regional performance structure based on
clusters to test the versatility of the regional administrative capacity in relation to three disruptive
global phenomena: the economic crisis, the coronavirus epidemic and the phenomenon of refugee
migration to Europe. We defined a regional performance model based on maintaining sustainability
indicators in the 240 EU regions. The objectives of the study are aimed primarily at a structured
assessment of regional administrative capacity in the initial version, based on statistical indicators,
and in the current version, after the outbreak of the pandemic, based on quantifying the impact
of the disturbing factors. Secondly, the objectives of the study are to evaluate the reaction of the
administrative units according to their ability to respond to the economic problems in the region, in
the sense of improving the performance of the regional economies. The methods used in this paper
will be empirical (the study of the specialized literature), analytical and will contain econometric
modelling and statistical processing of the data. The results of the study will allow the identification
of the necessary traits to train a leader in regional performance, traits that will be useful to European
decision makers in adjusting the EU regional policy. Moreover, the need to redefine the EU in terms
of performance will be substantiated once again. The study is current and is based on the latest
Eurostat information, pertinent tables and diagrams.

Keywords: European administrative capacity; econometric model; European regional development;
COVID-19; population migration; economic crisis

1. General Approach

The current context is an atypical one, in which disturbing factors are manifested
both from the social and economic point of view. From the social point of view, regional
development is directly influenced by the spread of the new virus (COVID-19), whose
effects have manifested in all EU Member States. To this end, we have built a statistical
database for the period 2006–2002, using Eurostat information [1].

From the regional point of view, the evolution in the most-affected Member States
reflects that the regional character is typical of this disturbing phenomenon. Additionally,
the regional specificity of the spread of the disease is manifested in Romania.

Overall, it is noted that three EU-representative economies are placed in the top 12
worldwide in terms of total COVID cases’ impact in September 2021: France (6th place),
Spain (11th place) and Italy (12th place). The UK has left the EU, but is ranked 4th overall.
All European countries are currently facing social and economic crises amid dissent over
anti-counterfeiting protective measures [2].
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From the economic point of view, the direct impact estimated by the national statistical
systems at the level of the four above analysed countries consists of a decrease in GDP.

In this context, the population from the other EU Member States established in areas
strongly affected by COVID-19, such as France, Italy or Germany, had the possibility
to return massively to their countries of origin, favouring the spread of the virus and
generating social problems and economic difficulties for their country of origin. In addition
to the restriction of the health system and the increasing need for equipment, medicines and
medical staff compared to the planned need, this phenomenon had to provide measures
to quarantine the population that returned to the country, as well as to ensure the social
protection of the population that lost their places of work during the pandemic. This
migration phenomenon is strictly induced by the global pandemic, but Europe is also facing
another migration phenomenon of the African, Arab and East Asian populations, which
raises issues for European forums regarding ensuring social protection and integrating
migrants into a system already incapacitated by the outbreak of the pandemic. The
traffic restrictions imposed as a measure to control of the spread of the virus reduced the
EU’s economic activity and generated financial blockages of those companies which were
virtually taken into account when forecasting the budgets of the EU Member States.

These three aggravating factors (pandemic, migration under different aspects and
overstretching of economic activity) are significant premises for estimating a serious eco-
nomic crisis, which will affect global society.

In this context, we aim to develop a regional performance model in the sense of the re-
gional administrative capacity’s versatility in relation to these aforementioned phenomena.

The novelty of the present scientific approach lies in identifying and managing a
regional leader in terms of socio-economic performance. Moreover, our approach achieves
a unified vision of EU regional policy, by standardizing and building on the literature
on the subject. Another new element is the emphasis on the need to redefine the EU in
performance-related terms.

The paper proceeds as follows. Section 2, Literature Review, discusses relevant models
for the topic. It is followed by Section 3, Data and Methodology, in which we highlight the
NUTS 2 regional efficiency indicators able to evaluate on a 5-step scale the administrative
efficiency data, models and results. This is followed by an analysis of the results in Section 4.
An overview in Sections 5 and 6 discusses the results and concludes the paper.

2. Literature Review

Since December 2019, global society has been facing unfavourable conditions regard-
ing economic growth against the background of the COVID-19 pandemic and the necessary
global measures to limit the spread of the pandemic.

Although up to this date, the global economy was on an upward slope with normal
fluctuations induced by business cycles, the effect of the pandemic downturn has been
to freeze the upward slope, as global society is currently facing a significant economic
downturn, in the form of short-circuiting the traditional mechanisms of financial, social and
security balance of the global market. The factor perpetuating the effects of the pandemic is
population migration, which, in this case, contributed to the amplification of the pandemic’s
effects, generating the multiplication of COVID-19 outbreaks in multiple global regions,
from the initial Wuhan centre to Europe, via Italy and America, where the most disastrous
effects of the pandemic are currently manifesting.

Faced with the economic downturn, the states of the world have been confronted
with an atypical situation against which the traditional models developed by specialists
over time and the efforts of sustainable economic growth are annihilated, both in terms of
their effects and the expected economic results. In this context, there is a need for a new
approach to address the vulnerabilities of classical theories due to the disregard of the
exaggerated values of the pandemic, the social and economic risk of disturbing factors
which can act on the global economy at a given time. The effect of this action constitutes
the global economic crisis itself.
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In this gear, several factors related to the specificities of the global economy, namely
transactions in financial markets, the role of single currencies, the mechanism of global
financing and the interconnection between national economies through multinational
companies, are introduced.

From the regional point of view, there is a direct induced reflection of the global
economic crisis on regional autonomy by destabilizing the financial equilibrium levers that
highlight the difficulty of the regional territorial administrative units and which weaken
the effects of the social protection and the sustainable development programs that they had
in the usual course.

A summary of the previous research on the effects of the disturbing factors on eco-
nomic growth, as well as the expiration of the previous models through the effect of
disturbing factors, is presented in Table 1.

The analysis of the specialized literature on all the major disturbing aspects that are
the subject of the present study supports the opportunity to draw up in the current context
a new integrated model for analysing the regional performance of the administrative
capacity through the indicators with an essential impact on the disturbance.
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3. Data and Methodology

In order to achieve the major objective of the research, namely the analysis of regional
performance according to the versatility of administrative capacity in relation to disturbing
factors (the COVID-19 crisis, the induced economic crisis and the migration from Europe
manifested in recent years), we proceeded to interrogate the Eurostat database in order to
obtain a series of data on NUTS 2 regional efficiency indicators, such as:

I1. Investment share of GDP by institutional sectors, predicted as % of GDP total invest-
ment, Eurostat code: 0sdg_08_11

I2. Early leavers from education and training by sex, predicted as % of population aged
18 to 24, Eurostat code: 0sdg_04_10

I3. Gross domestic expenditure on R&D by sector, predicted as % of GDP, Eurostat code:
0sdg_09_10

I4. Employment in high- and medium-high-technology manufacturing and knowledge-
intensive services, predicted as % of total employment, Eurostat code: 0sdg_09_20

I5. People at risk of poverty or social exclusion, predicted as percentage, Eurostat code:
0sdg_01_10

I6. People at risk of income poverty after social transfers, predicted as percentage, Euro-
stat code: 0sdg_01_20

I7. People living in households with very low work intensity, predicted as percentage of
total population aged less than 60, Eurostat code: 0sdg_01_40

I8. Share of renewable energy in gross final energy consumption by sector, predicted as
% Renewable energy sources, Eurostat code: 0sdg_07_40

I9. Real GDP per capita, predicted as chain-linked volumes (2010), EUR per capita,
Eurostat code: 0sdg_08_10 GDP

I10. Long-term unemployment rate by sex, predicted as % of active population, Eurostat
code: 0sdg_08_40

I11. R&D personnel by sector, predicted as % of active population, Eurostat code:
0sdg_09_30

I12. Patent applications to the European Patent Office (source: EPO), predicted as number,
Eurostat code: 0sdg_09_40

I13. Employment rates of recent graduates by sex, predicted as % of population aged
20 to 34 with at least upper secondary education, Eurostat code: 0sdg_04_50

I14. Energy import dependency by products, predicted as % of imports in total energy
consumption, Eurostat code: 0sdg_07_50

These indicators have been selected from specific statistical indicators used by Eurostat
in its sustainability analysis (https://ec.europa.eu/eurostat/web/sdi/indicators (accessed
on 2 March 2021)). The selection of indicators was based on the relevance of the data to the
topic under analysis.

For the assessment of the initial regional administrative capacity (before manifesting
the disturbing factors potentiated by the COVID-19 epidemic), the authors proceeded to
evaluate on a 5-step scale the administrative efficiency. The scale was adjusted to the values
reported by Eurostat for the aforementioned indicators and allowed by using the mean,
the median and the module to classify each NUTS 2 region for the 14 indicators on one of
the 5 steps of the scale, as defined in Figure 1.

After comparing the data series, a 14-step efficiency chart was obtained for each of the
240 NUTS 2 regions of the EU. This picture, resulting from the application of the individual
arithmetic mean to the region, allowed the calculation on the aforementioned scale of basic
regional administrative capacity on a performance structure unaffected by the 3 disruptive
factors. The graphical centralization of the performance is presented in Figure 2, where
due to space restrictions the legend does not show all the regions. These are detailed in the
Appendix A (Figure A1).

112



Int. J. Environ. Res. Public Health 2021, 18, 10254

Figure 1. The 5-step scale for administrative efficiency.

Figure 2. Regional efficiency chart on NUTS 2 regions.

From Figure 2, it appears that the overall distribution is one in favour of medium
efficiency, with a medium impact on performance. There are some situations (8 out of 10 re-
gions) where the scalar level of the reliability indicator is very low, denoting a major impact
on non-performance. These regions are located in the east of the EU.

The calculation of the coefficients was performed according to the formula:

If lim
t→∞

⎛
⎜⎝

(∑15
t=1 Ii,t)

∑15
t=1 t

∑240
i=1(∑15

t=1 Ii,t)
∑15

t=1 t∗∑240
i=1 i

⎞
⎟⎠ → min , than Pri,t = 1 (1)

If lim
t→∞

⎛
⎜⎝

(∑15
t=1 Ii,t)

∑15
t=1 t

∑240
i=1(∑15

t=1 Ii,t)
∑15

t=1 t∗∑240
i=1 i

⎞
⎟⎠ → 0 , than Pri,t = 2 (2)

If lim
t→∞

⎛
⎜⎝

(∑15
t=1 Ii,t)

∑15
t=1 t

∑240
i=1(∑15

t=1 Ii,t)
∑15

t=1 t∗∑240
i=1 i

⎞
⎟⎠ = 0 , than Pri,t = 3 (3)
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If lim
t→∞

⎛
⎜⎝

(∑15
t=1 Ii,t)

∑15
t=1 t

∑240
i=1(∑15

t=1 Ii,t)
∑15

t=1 t∗∑240
i=1 i

⎞
⎟⎠ → 1 , than Pri,t = 4 (4)

If lim
t→∞

⎛
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(∑15
t=1 Ii,t)

∑15
t=1 t

∑240
i=1(∑15

t=1 Ii,t)
∑15

t=1 t∗∑240
i=1 i

⎞
⎟⎠ → max , than Pri,t = 5 (5)

where: Pri,t—regional performance in basic terms, without the effects of the COVID-19
pandemic; Ii,t—the value of the 14 aforementioned indicators for the 240 regions over the
15-year horizon (data collected from Eurostat 2006–2020); i—number of EU regions (240);
t—the time horizon for which the analysis was performed; and coefficients 1, 2, 3, 4, 5—the
scalar values shown in Figure 3.

Figure 3. Refugee migration.

For the scalar evaluation of the European population and of the refugees’ migration
phenomenon, we analysed data from the specialized literature and the official figures
presented by Eurostat. Finally, we made our own dimension based on the reality in each
Member State regarding the migration and its impact on the destination state, as well as
on the migration of the European population from states with less developed economies
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to those with developed economies. The empirically and statistically evaluated data are
presented in Figures 3 and 4.

Figure 4. EU population’s migration.

Following the analysis of the migration phenomenon through the lens of the proposed
model, there is an increase in the impact of the phenomenon on European regions, especially
on those with a low level of influence of the indicators in the initial (unadjusted) version.
According to the figure, the trend is one of evenness/reduction in disparities, but towards
the high impact area.
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In Figure 4, we have analysed the migration of the European population within
the Union, showing a more pronounced trend compared to the baseline period, but less
pronounced than in the case of refugee migration. Under the impact of the refugee crisis,
we estimate that some of the restrictive measures will also have an effect on the migration
of the European population, which can be seen by comparing the fitted diagrams in
Figures 3 and 4.

For the homogeneity of the analysis process, we used the same scale in Figure 3,
so that our new model allows data parity. After estimating the data series (point “a”
in Figures 5 and 6), their adjustment was made regarding the impact on the versatility
of regional administrative capacity through the analysed disturbance factor (internal
migration + refugees).

Figure 5. Regional administrative capacity under the conditions of the analysed disturbed factors.

Figure 6. Distribution of the dependent variable.
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The adjustment model started from the results obtained by calculating the basic
administrative capacity at the regional level, on which the consecutive impact of the
two phenomena was evaluated according to the formula:

If lim
i→∞

⎛
⎜⎝ Mi

∑240
i=1(Mi)

∑240
i=1 i

⎞
⎟⎠ → min , than Mi = 1 (6)

If lim
i→∞
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∑240
i=1(Mi)
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i=1 i

⎞
⎟⎠ → 0 , than Mi = 2 (7)

If lim
i→∞
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⎞
⎟⎠ → max , than Mi = 5 (10)

Pri,t
1 =

√
Pri,t × Mi (11)

where: Mi—the intensity of the migration phenomenon in region i, i ε [1, 240],
Pri,t

1—adjusting the basic model with the scalar afferent to the migration phenomenon
calculated based on the above formula.

If lim
i→∞
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Pri,t × Ri (17)
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where: Ri—the intensity of the refugee migration phenomenon in region i, i ε [1, 240],
Pri,t

2—adjusting the basic model with the scalar of the refugee migration phenomenon
calculated based on the above formula.

Regarding the impairment of regional administrative capacity with the scalar values of
the impact due to the COVID-19 pandemic in EU regions, we used the data communicated
on the statista.com website, which presents in detail the distribution of the regional spread
of the diseases with COVID-19 in each Member State. These data were centralized by
the authors, compared with the demographic values reported by Eurostat through the
population on 1 January by NUTS 2 region persons indicator at the level of 2019, calculating
the regional disease rate defined as COVID-19’s rate, according to Appendix B (Table A1).

The scaling procedure was similar to those presented above, namely:

If lim
i→∞

⎛
⎜⎝ COVID − 19i

∑240
i=1(COVID−19i)

∑240
i=1 i

⎞
⎟⎠ → min , than COVID − 19i = 1 (18)

If lim
i→∞

⎛
⎜⎝ COVID − 19i

∑240
i=1(COVID−19i)

∑240
i=1 i

⎞
⎟⎠ → 0 , than COVID − 19i = 2 (19)

If lim
i→∞

⎛
⎜⎝ COVID − 19i

∑240
i=1(COVID−19i)

∑240
i=1 i

⎞
⎟⎠ = 0 , than COVID − 19i = 3 (20)

If lim
i→∞

⎛
⎜⎝ COVID − 19i

∑240
i=1(COVID−19i)

∑240
i=1 i

⎞
⎟⎠ → 1 , than COVID − 19i = 4 (21)

If lim
i→∞

⎛
⎜⎝ COVID − 19i

∑240
i=1(COVID−19i)

∑240
i=1 i

⎞
⎟⎠ → max , than COVID − 19i = 5 (22)

Pri,t
3 =

√
Pri,t × COVID − 19i (23)

where: COVID-19—the intensity of the population infection phenomenon following the
outbreak of the pandemic in region i, i ε [1, 240], Pri,t

3—adjusting the basic model with the
scalar afferent to the phenomenon of population infection following the outbreak of the
pandemic, calculated based on the above formula.

In order to evaluate the impact of the economic crisis, a two-step formula was applied.
In the first step, the scalar indicators I7, I9 and I13 were used: I7, people living in households
with very low work intensity, predicted as the percentage of the total population aged
less than 60, Eurostat code: 0sdg_01_40; I9, real GDP per capita, predicted as chain-linked
volumes (2010), EUR per capita, Eurostat code: 0sdg_08_10 GDP; and I13, employment
rates of the recent graduates by sex, predicted as % of population aged 20 to 34 with at
least upper secondary education, Eurostat code: 0sdg_04_50.

In the second stage, the scalar indicator calculated for COVID-19 was used, according
to the formula:

If lim
t→∞

⎛
⎜⎝

(∑3
n=1 Ii,n)

∑3
n=1 n

+ COVID − 19i

2

⎞
⎟⎠ → min , than Ci = 1 (24)
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If lim
t→∞

⎛
⎜⎝

(∑3
n=1 Ii,n)

∑3
n=1 n

+ COVID − 19i

2

⎞
⎟⎠ → 0 , than Ci = 2 (25)

If lim
t→∞

⎛
⎜⎝

(∑3
n=1 Ii,n)

∑3
n=1 n

+ COVID − 19i

2

⎞
⎟⎠ = 0 , than Ci = 3 (26)

If lim
t→∞

⎛
⎜⎝

(∑3
n=1 Ii,n)

∑3
n=1 n

+ COVID − 19i

2

⎞
⎟⎠ → 1 , than Ci = 4 (27)

If lim
t→∞

⎛
⎜⎝

(∑3
n=1 Ii,n)

∑3
n=1 n

+ COVID − 19i

2

⎞
⎟⎠ → max , than Ci = 5 (28)

Pri,t
3 =

√
Pri,t × Ci (29)

where: Ci—the scalar coefficient of the economic crisis impact on the regional administra-
tive capacity calculated according to the above formula; Ii,n—scalar indicators I7, I9 and
I13; Pri,t

4—adjusting the basic model with the scalar afferent to the phenomenon after the
outbreak of the pandemic, calculated based on the above formula.

The composite value of the versatility indicator of regional administrative capacity in
relation to the 3 disturbing phenomena (economic crisis, COVID-19 pandemic and migra-
tion) was calculated based on the 4 intermediate values, adjusted by rounded arithmetic
mean to the value of the scalars defined in Figure 1, according to the formula:

Pri,t
∗ =

Pri,t
1 + Pri,t

2 + Pri,t
3 + Pri,t

4

4
(30)

The graphical representation of the predicted final values for the analysed indicator,
namely the versatility of the regional administrative capacity under the conditions of the
analysed disturbed factors, is shown in Figure 5:

From Figure 5, it emerges that the final predictive values for regional administrative
capacity versatility under the disturbing factors denote an evolving amplitude for most
regions. There are cases where the versatility of regional administrative capacity is reduced
by at least one point of influence from the base level. This means that disturbing factors
constitute monitoring elements for the regional administrations on the basis of which
the regional policies can be rebuilt in the short and medium term, with the advantage of
maintaining the stability of the regional capacity by mitigating or eliminating the influence
of these disturbing factors.

4. Results

We designed an econometric model in order to test the correlation between the pre-
viously presented variables, with the title of global phenomena with negative impact,
namely the economic crisis, the refugees and the migration, and not lastly, the impact of
the COVID-19 pandemic. These variables allowed the calculation of the scalar coefficients
of regional administrative capacity in the absence of the disturbing factors (C0) and in the
presence of each individual (C1–C4) in order to finally allow the calculation of the regional
administrative capacity versatility under the current crisis conditions. The definitions of
the aforementioned terms are:

F1—Economic crisis’ impact;
F2—Refugees’ impact;
F3—Migration’s impact;
F4—COVID-19’s impact;
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C0—Basic regional administrative capacity;
C1—Refugees’ impact on regional administrative capacity;
C2—Migration’s impact on regional administrative capacity;
C3—COVID-19’s impact on regional administrative capacity;
C4—Economic crisis’ impact on regional administrative capacity;
R—Regional administrative capacity.

The new proposed model is based on the following hypotheses H1–H3:

Hypothesis 1 (H1). There is a direct and quantifiable dependence between the regional administra-
tive capacity and the regional economic power quantified in real GDP/capita. In the absence of the
disturbing factors, it is estimated that the growth trend of the regional economies is directly related
to the regional administrative capacity and in terms of economic growth in the EU as a whole.

Hypothesis 2 (H2). In the presence of the disturbing factors, it is estimated that the greatest
impact quantified by the correlation between the scalar of the phenomenon and the impact on the
regional administrative capacity is generated by F4 (COVID-19 pandemic) and F1 (Economic crisis’
impact).

Hypothesis 3 (H3). There is a demonstrable econometric correlation through the same dependent
variable between the scalar value of the disturbing factors with regional manifestation and the scalar
value of the regional administrative capacity through a high statistical confidence regarding the test
of bivalent correlation between C0, R and the factors Fi.

In the above context of the hypotheses and the methodological concepts presented
in Section 3, we define the correlational econometric model based on the two-stage least
squares regression. The model used Gretl software version 2019, according to the regression
equation as follows:

⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

C0 = +2.19 × F1 + 0.105 × F2 + 0.0501 × F3 − 1.34 × F4
〈n = 240. R − squared = 0.729〉

C0 = +1.13 × R
〈n = 240. R − squared = 0.968 〉

(31)

According to this regression equation, we find highly significant statistical values of
the model for the dependent variable C0, the regressors Fi and the instrumented variables
Ci. In this case, the statistical significance test indicates the value of 72.9%, while the C0-R
correlation indicates a 96.8% value of the statistical significance test, which leads to a first
conclusion of the model’s validity. In order to consolidate this conclusion, the statistical
tests were performed for the TSLS model applied to the EU 240 NUTS 2 regions, obtaining
significant values of the p-value indicator for the variable regression scales F1, F4 and F2
(see Table 2). The p-value is medium significant for F2, while it is highly significant for F1
and F4.

The heteroscedasticity test reveals that, in the case of the null hypothesis, the het-
eroscedascity is not present, and the test for the residual normality reflects that the error is
normally distributed, according to the distribution diagram of the Gaussian curve.

Hausman test—null hypothesis: OLS estimates are consistent; asymptotic statis-
tical test: Hi square (4) = 728.81 with p-value = 2.01207e−156; Pesaran–Taylor test for
heteroskedasticity—null hypothesis: heteroscedasticity is not present; asymptotic statistical
test: z = 0.329671 with p-value = 0.741648; test for residual normality—null hypothesis: the
error is normally distributed; statistical test: Hi square (2) = 2.79135 with p-value = 0.247665;
weak instrument test—Cragg–Donald minimum eigenvalue = 50.9864 (see Figure 6).
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Table 2. Model TSLS using observations 1–240. Dependent variable: C0; Instrumented: F1 F2 F3 F4; Instruments: C1 C2 C3 C4.

Coefficient Std. Error t-Ratio p-Value

F1 2.18552 0.100009 21.85 <0.0001 ***

F2 0.105132 0.0479492 2.193 0.0293 **

F3 0.0501419 0.0431048 1.163 0.2459

F4 −1.33810 0.0780583 −17.14 <0.0001 ***

Mean dependent var 3.150000 S.D. dependent var 1.150950

The sum of the squares residuals 123.2029 Standard error of regression 0.722528

Uncentred R-squared 0.728780 Centred R-squared 0.901506

F (4.236) 1277.098 p-value(F) 1.5e−158

Log-likelihood −2566.499 Akaike criterion 5140.998

Schwarz criterion 5154.920 Hannan–Quinn 5146.608

***—high significance; **—medium significance.

The predicted analysis of the amplitude of the dependent variable variation achieves
over the 95% confidence interval and shows a significant impairment of the values of the
basic regional capacity (C0) in the presence of the disturbing factors. This forecast is shown
in the diagram (Figure 7):

Figure 7. Predicted distribution diagram of the dependent variable for the 95% confidence interval.

The model proposed in this paper objectively evaluated the versatility of the regional
administrative capacity in relation to the disturbing factors, finding a high influence of F1
and F4 and an average influence of F2 on the dependent variable. Variable F3 represents
a residual regressor in the proposed model because it is concerned with the measures
adopted during the pandemic and economic crisis to limit the movement of people and to
control the social distance.

5. Discussion

Through the analysis performed during the present research, the working hypotheses
were demonstrated as follows:
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H1 demonstration: There is a direct and quantifiable dependence between the regional admin-
istrative capacity and the regional economic power quantified in real GDP/capita, so that, in the
absence of disturbing factors, it is estimated that the growth trend of the regional economies is
directly related to the regional administrative capacity and in terms of economic growth in the EU
as a whole. This aspect was also highlighted by Asahi K, Undurraga EA, Valdés R and Wagner R.
(2021) [15], who pointed out that, during the crisis period, there is an impairment of the regional
economy compared to the development experienced by these regions before the crisis (see Table 1).

This aspect was demonstrated because for the calculation of the regional adminis-
trative capacity, 14 regional statistical indicators were integrated: I1. investment share
of GDP by institutional sectors, I2. early leavers from education and training by sex, I3.
gross domestic expenditure on R&D by sector, predicted as % of GDP, I4. employment
in high- and medium-high-technology manufacturing and knowledge-intensive services,
I5. people at risk of poverty or social exclusion, I6. people at risk of income poverty after
social transfers, I7. people living in households with very low work intensity, I8. share
of renewable energy in gross final energy consumption by sector, I9. real GDP per capita,
I10. long-term unemployment rate by sex, I11. R&D personnel by sector, I12. patent
applications to the European Patent Office, I13. employment rates of recent graduates by
sex and I14. energy import dependency by products.

(̂ I9. real GDP per capita) = +0.936 × (C0. basic regional administrative capacity) (32)

n = 240, R-squared = 0.956.
The correlation diagram is shown in Figure 8.

Figure 8. The correlation diagram.

H2 demonstration: In the presence of disturbing factors, it is estimated that the greatest impact
quantified by the correlation between the phenomenon scalar and the impact on the regional ad-
ministrative capacity is generated by F4 (COVID-19 pandemic) and F1 (Economic crisis’ impact).
In the paper “Economic interventions to ameliorate the impact of COVID-19 on the economy and
health: an international comparison,” [13] the authors show that the immediate measures taken
by the authorities in the developed countries have a high fiscal impact in terms of combating the
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effects of the pandemic. Moreover, the authors show that there are common elements in the strategies
adopted, namely reducing taxes and adopting measures to support the population. (see Table 1).

As we demonstrated in Section 4, the p-values of the two scalar factors are less
than 0.0001 and are smaller than the other 2 scalar factors (F2, F3), contributing to the
homogeneity of the proposed model.

H3 demonstration: There is a demonstrable econometric correlation through the same dependent
variable between the scalar value of the disturbing factors with regional manifestation and the scalar
value of the regional administrative capacity through a high statistical confidence regarding the test
of bivalent correlation between C0, R and the factors Fi. Some authors [6] show that the effect of
population health on economic growth can be assessed by a directional model of valuation which,
we believe, would be adjusted by the impact value of the disturbing factors. Additionally, other
authors [7] consider that the impact of the pandemic on the health status of the population can be
measured directly and on the pandemic indirectly based on a Markov chain model, demonstrating
the need for a review of public health policies and measures to be implemented to reduce uncertainty.
Some researchers [8] presented an analysis of the impact of the disruptive factors on the global
economy during the economic crises. They show that these factors act as markers of the flattening
of the growth curve. As shown in Table 1, their proposed model can be improved by adding social
protection variables with an impact on the economic recovery.

The correlation is demonstrated for a high level of statistical representativeness, 96.8%
for the C0-R correlation and 72.9% for the C0-Fi correlation. These values were presented
together with the model equation in Section 4, demonstrating the correlations presented
in the Methodology and indicating, together with the statistical tests, that the proposed
model is reasonable, homogeneous, well determined and representative in relation to the
analysed disturbing phenomena.

The objectives of the study are aimed primarily at the structured assessment of regional
administrative capacity in the initial version, based on statistical indicators, and in the
current version, after the outbreak of the pandemic, based on quantifying the impact of the
disturbing factors.

The first objective defined according to the above was achieved by the authors carrying
out a structured analysis of regional administrative capacity, based on the disturbing factors,
obtaining the following results:

The regional administrative capacity is affected for the F1 scale in the critical value
range 1–2, on the segment of the regional economies whose basic variable of the admin-
istrative capacity registers values towards the minimum interval (the lower values of
the pre-crisis administrative capacity, assessed on the basis of the 14 Eurostat statistical
indicators, lead to a higher impact of the economic crisis that disturbs the administrative
capacity in the period after this phenomenon occurs). In the same sense, impairments
are also found for the strengthened administrative capacities, in the sense of reducing or
declassifying those to the average area of the range of scalar values (see Figure 9).

In the case of factor F2 (the impact of refugees), there is a major impairment of
administrative capacity for those regional units whose basic administrative capacity C0
registers scalar values in the critical interval (1–2). It can be seen from the figure below
(Figure 10) that the administrative capacities that had higher positions in the scalar ranking
preceded by the crisis will not be significantly affected by the phenomenon, except the
declassification from the maximum category to category.
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Figure 9. Two-dimensional plot diagram for analysing the C0-R variables in relation to F1.

Figure 10. Two-dimensional plot diagram for analysing the C0-R variables in relation to F2.
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A situation similar to the F2 phenomenon, but with a high impact in the area of the
average declassification of the regional administrative capacities, is the phenomenon of the
migration of European citizens inside the community space. On the upper segment, the
analysis does not involve significant disturbances (see Figure 11).

The F4 and F1 factors are the real challenges for the current European context. In the
case of F4, there is an increase in the vulnerabilities of the regional administrative capacity
both for the regions in the upper echelon and for those in administrative difficulty, because
the COVID-19 pandemic socially affects the regions in which it is triggered and requires
economic support measures for liquidation of its propagation. According to Figure 12,
a translation of the adjusted scalar value F4 of the administrative capacity against the
background of the pandemic in the upper echelon is observed, and a maximization of the
reduced values for the administrative capacities already in difficulty, according to C0.

The second objective of the study aims to evaluate the reaction of the administrative
units according to their capacity in the economic problems in the region, in the sense of
improving the performance of the regional economies.

The aspects discussed in the case of the F1 impact (economic crisis) are likely to
recommend for the crisis period the implementation of specific measures to increase the
regional administrative capacity through proactive methods of supporting the economy,
including the improvement of the administrative apparatus relationship with the business
environment, creating some databases for connecting small producers with communi-
ties that can generate demand for goods and services, setting up e-commerce platforms
managed by economic levers to help SMEs, creating a mechanism of decision-making
transparency through online portals to help the economic entities affected by the crisis and
the improvement and intensification of the activity of the unemployment offices in order to
redistribute the surplus of labour on the market affected by the crisis.

Figure 11. Two-dimensional plot diagram for analysing the C0-R variables in relation to F3.
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Figure 12. Two-dimensional plot diagram for analysing the C0-R variables in relation to F4.

Following the regression of correlation analysis of the administrative capacity variable
in relation to the impact factor F2, the need to adopt at the EU level some measures to help
the affected regions by primary migration was identified, in order to provide technical
and financial assistance for weighting the migration phenomenon in the affected areas and
to provide superior management of the situation. In this regard, some projects of social
insertion and the elimination of any kind of discrimination can be primarily directed to the
areas identified as having difficulties, these areas being represented graphically and in the
Figure A1 in the Appendix A.

From the analysis of the community migration impact, we found that there is an
impairment of the administrative capacity of the reduced impact model (as shown by
the model presented in Section 4), on which it was determined that F3 has a low impact
in relation to the other factors (p-value having the highest coefficient according to the
statistical tests performed by modelling). In practice, there is a latent labour demand in the
developed regional economies for the primary and secondary sectors; however, community
migration is not represented only by the active labour, and there is a population that, due
to conjugate factors, fails to reach the developed region and to integrate into the labour
market, becoming a social burden for the new region. This population segment represents a
real challenge for the regional economies, which will have to identify, in times of economic
crisis, real possibilities of engaging them in economic activity, based on the fact that this
segment of population that is uninsured and unable to contribute to the regional economy
will be at the forefront of potential social conflicts.

The COVID-19 pandemic represents an unprecedented global challenge that has
led to a major rate of disease and death among the population, especially the aging
population. The cumulative administrative burden cannot be managed in this regional
context, with many Member States adopting national strategies and declaring a state of
national emergency to prevent the spread of the disease.

The first major effect of the pandemic is the short-circuiting of the health system,
given that it was not designed to cope with such a pandemic. At the same time, a food
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and disinfectant crisis can be induced successively, which raises challenges for the big
regional units in order to ensure the optimal conditions of hygiene and health for the
regional population in public areas, public transport and in spaces destined for commercial
activities.

Some of the regions with low C0 values (the NE region of Romania, for example)
encountered, at the outbreak of the pandemic, major problems in the management of the
three disruptive factors, which required the institutionalized intervention of the armed
forces, and of the ministry of internal affairs to manage the situation, which had escaped
control in the region and was resolved with a far greater number of victims than the
national average.

6. Conclusions

The study carried out in this paper constitutes, by the amplitude of the analysed
phenomenon and by the proposed model, a step forward for forecasting the need to
strengthen the regional administrative capacity in European space, and it is intended to be
a useful tool for competent bodies in the management of the territorial level.

The authors intend to use the results of this research to conduct a further regional
impact study, which offers concrete solutions to regional decision makers, in order to
efficiently manage the current crisis and its consequences in the short and medium term.

Following the study, it was found that it is necessary to implement immediate eco-
nomic recovery measures according to the ones presented in the Discussion section, mea-
sures that should be integrated into regional plans with economic–administrative speci-
ficity.

The results of the present study can be implemented in order to increase the effec-
tiveness of public policies at the regional and local level in the fight against the negative
impact of the pandemic on society.

From our point of view, the local and regional public administrations should establish
best-practice models in the fight against the effects of COVID-19, and should increase
administrative capacity. A starting point in this approach can be the monitoring of the
indicators proposed in this paper, and the adoption of an adaptive policy such as the one
we have formulated.

The limitations of the study include the introduction of a restricted number of disturb-
ing factors, but the proposed model allows us to remedy this disadvantage by introducing
other variables into the analysis.
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Appendix A

Distribution of the scalar values of the disturbing factors across the Member States,
and their impact on regional administrative capacity.

Figure A1. Cont.
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Figure A1. Cont.
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Figure A1. Cont.
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Figure A1. F1—Economic crisis’ impact; F2—Refugees’ impact; F3—Migration’s impact; F4—COVID-19’s impact.
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Appendix B

Table A1. COVID-19’s impact on NUTS 2 regions.

Regions
COVID-19

Region
Cases

Population
on 1 January

2019 by
NUTS 2
Region

COVID-19
Rate

COVID-19
Scalar

Regions
COVID-19

Region
Cases

Population
on 1 January

2019 by
NUTS 2
Region

COVID-19
Rate

COVID-19
Scalar

Région de Brux-
elles/Brussels 2352 1,215,290 0.19% 1 Languedoc-

Roussillon 4150 2,838,966 0.15% 1

Antwerpen 363 1,860,470 0.02% 3 Midi-Pyrénées 4480 3,060,243 0.15% 1
Limburg 0 875,842 0.00% 5 Auvergne 1990 1,362,576 0.15% 1

Oost-
Vlaanderen 0 1,516,283 0.00% 5 Rhône-Alpes 5720 6,643,306 0.09% 3

Vlaams-Brabant 0 1,146,643 0.00% 5
Provence-Alpes-

Côte
d’Azur

7380 5,048,405 0.15% 1

West-
Vlaanderen 0 1,196,995 0.00% 5 Corse 225 341,554 0.07% 3

Brabant wallon 5809 404,270 1.44% 1 Guadeloupe 76 416,474 0.02% 3
Hainaut 0 1,346,082 0.00% 5 Martinique 66 363,484 0.02% 3

Liège 12,289 1,110,068 1.11% 1 Guyane 28 283,539 0.01% 4
Luxembourg 0 286,685 0.00% 5 La Réunion 94 857,961 0.01% 4

Namur 0 496,891 0.00% 5 Mayotte 35 269,471 0.01% 4

Severozapaden 588 742,304 0.08% 3 Jadranska
Hrvatska 611 1,374,071 0.04% 3

Severen
tsentralen 0 784,168 0.00% 5 Kontinentalna

Hrvatska 671 2,702,175 0.02% 3

Severoiztochen 0 929,035 0.00% 5 Piemonte 13,343 4,356,406 0.31% 1
Yugoiztochen 0 1,032,079 0.00% 5 Valle d’Aosta 835 125,666 0.66% 1
Yugozapaden 0 2,102,205 0.00% 5 Liguria 4757 1,550,640 0.31% 1

Yuzhen
tsentralen 0 1,410,248 0.00% 5 Lombardia 52,325 10,060,574 0.52% 1

Praha 1234 1,308,632 0.09% 3
Provincia

Autonoma di
Bolzano

1811 531,178 0.34% 1

Strední Cechy 606 1,369,332 0.04% 3
Provincia

Autonoma di
Trento

2476 541,098 0.46% 1

Jihozápad 298 1,226,805 0.02% 3 Veneto 11,925 4,905,854 0.24% 1

Severozápad 278 1,115,685 0.02% 3 Friuli-Venezia
Giulia 2153 1,215,220 0.18% 1

Severovýchod 1300 1,513,693 0.09% 3 Emilia-
Romagna 17,825 4,459,477 0.40% 1

Jihovýchod 334 1,696,941 0.02% 3 Toscana 6173 3,729,641 0.17% 1
Strední Morava 450 1,215,413 0.04% 3 Umbria 1263 882,015 0.14% 2
Moravskoslezsko 506 1,203,299 0.04% 3 Marche 4710 1,525,271 0.31% 1

Hovedstaden 1901 1,835,562 0.10% 3 Lazio 4149 5,879,082 0.07% 3
Sjælland 203 836,738 0.02% 3 Abruzzo 1799 1,311,580 0.14% 2

Syddanmark 472 1,223,348 0.04% 3 Molise 224 305,617 0.07% 3
Midtjylland 584 1,320,678 0.04% 3 Campania 3148 5,801,692 0.05% 3
Nordjylland 501 589,755 0.08% 3 Puglia 2514 4,029,053 0.06% 3

Stuttgart 3189 4,143,418 0.08% 3 Basilicata 291 562,869 0.05% 3
Karlsruhe 2234 2,805,129 0.08% 3 Calabria 833 1,947,131 0.04% 3
Freiburg 2084 2,264,469 0.09% 3 Sicilia 2097 4,999,891 0.04% 3
Tübingen 7432 1,856,517 0.40% 1 Sardegna 935 1,639,591 0.06% 3

Oberbayern 2123 4,686,163 0.05% 3 Kypros 494 875,899 0.06% 3
Niederbayern 3112 1,238,528 0.25% 1 Latvija 548 1,919,968 0.03% 3

Oberpfalz 4311 1,109,269 0.39% 1 Sostines
regionas 412 810,538 0.05% 3

Oberfranken 2120 1,067,482 0.20% 1
Vidurio ir

vakaru Lietuvos
regionas

468 1,983,646 0.02% 3

Mittelfranken 1234 1,770,401 0.07% 3 Luxembourg 2970 613,894 0.48% 1
Unterfranken 3214 1,317,124 0.24% 1 Budapest 345 1,752,286 0.02% 3

Schwaben 1245 1,887,754 0.07% 3 Pest 153 1,278,874 0.01% 4

Berlin 3670 3,644,826 0.10% 3 Közép-
Dunántúl 139 1,058,236 0.01% 4

Brandenburg 2345 2,511,917 0.09% 3 Nyugat-
Dunántúl 86 989,343 0.01% 4

Bremen 2811 682,986 0.41% 1 Dél-Dunántúl 4 879,596 0.00% 5

Hamburg 2993 1,841,179 0.16% 1 Észak-
Magyarország 82 1,126,360 0.01% 4

Darmstadt 1121 3,998,724 0.03% 3 Észak-Alföld 33 1,450,960 0.00% 5
Gießen 1125 1,047,262 0.11% 3 Dél-Alföld 70 1,237,101 0.01% 4
Kassel 1889 1,219,823 0.15% 1 Malta 293 493,559 0.06% 3

Mecklenburg-
Vorpommern 2346 1,609,675 0.15% 1 Groningen 207 583,990 0.04% 3

Braunschweig 1256 1,596,396 0.08% 3 Friesland 215 647,672 0.03% 3
Hannover 1084 2,149,805 0.05% 3 Drenthe 222 492,167 0.05% 3
Lüneburg 1111 1,710,914 0.06% 3 Overijssel 1211 1,156,431 0.10% 3

Weser-Ems 3456 2,525,333 0.14% 2 Gelderland 2210 2,071,972 0.11% 3
Düsseldorf 2412 5,202,321 0.05% 3 Flevoland 264 416,546 0.06% 3

Köln 1525 4,468,904 0.03% 3 Utrecht 1476 1,306,912 0.11% 3
Münster 3500 2,623,619 0.13% 3 Noord-Holland 2891 2,853,359 0.10% 3
Detmold 2235 2,055,310 0.11% 3 Zuid-Holland 3361 3,709,139 0.09% 3
Arnsberg 2768 3,582,497 0.08% 3 Zeeland 279 383,032 0.07% 3
Koblenz 2987 1,495,885 0.20% 1 Noord-Brabant 4456 2,544,806 0.18% 1
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Table A1. Cont.

Regions
COVID-19

Region
Cases

Population
on 1 January

2019 by
NUTS 2
Region

COVID-19
Rate

COVID-19
Scalar

Regions
COVID-19

Region
Cases

Population
on 1 January

2019 by
NUTS 2
Region

COVID-19
Rate

COVID-19
Scalar

Trier 3456 531,007 0.65% 1 Limburg 2011 1,116,137 0.18% 1
Rheinhessen-

Pfalz 1567 2,057,952 0.08% 3 Burgenland 234 293,433 0.08% 3

Saarland 4321 990,509 0.44% 1 Niederösterreich 1978 1,677,542 0.12% 3
Dresden 3189 1,598,199 0.20% 1 Wien 1777 1,897,491 0.09% 3

Chemnitz 4567 1,436,445 0.32% 1 Kärnten 333 560,939 0.06% 3
Leipzig 3111 1,043,293 0.30% 1 Steiermark 1354 1,243,052 0.11% 3

Sachsen-Anhalt 2345 2,208,321 0.11% 3 Oberösterreich 2061 1,482,095 0.14% 2
Schleswig-
Holstein 2723 2,896,712 0.09% 3 Salzburg 1085 555,221 0.20% 1

Thüringen 3456 2,143,145 0.16% 1 Tirol 2804 754,705 0.37% 1
Eesti 1149 1,324,820 0.09% 3 Vorarlberg 764 394,297 0.19% 1

Northern and
Western 1389 867,947 0.16% 1 Malopolskie 1247 3,360,545 0.04% 3

Southern 2510 1,624,381 0.15% 1 Slaskie 601 4,488,998 0.01% 4
Eastern and

Midland 1810 2,411,912 0.08% 3 Wielkopolskie 349 3,473,172 0.01% 4

Anatoliki
Makedonia,

Thraki
367 599,723 0.06% 3 Zachodniopomorskie 133 1,675,502 0.01% 4

Kentriki
Makedonia 215 1,873,777 0.01% 4 Lubuskie 127 1,003,310 0.01% 4

Dytiki
Makedonia 314 267,008 0.12% 3 Dolnoslaskie 527 2,865,072 0.02% 3

Ipeiros 98 333,696 0.03% 3 Opolskie 107 946,038 0.01% 4

Thessalia 412 718,640 0.06% 3 Kujawsko-
Pomorskie 264 2,055,433 0.01% 4

Ionia Nisia 190 203,869 0.09% 3 Warminsko-
Mazurskie 87 1,404,441 0.01% 4

Dytiki Ellada 78 655,189 0.01% 4 Pomorskie 135 2,305,077 0.01% 4
Sterea Ellada 58 555,960 0.01% 4 Lódzkie 358 2,453,167 0.01% 4
Peloponnisos 70 574,447 0.01% 4 Swietokrzyskie 120 1,226,243 0.01% 4

Attiki 12 3,742,235 0.00% 5 Lubelskie 192 2,097,294 0.01% 4
Voreio Aigaio 15 221,098 0.01% 4 Podkarpackie 371 2,086,135 0.02% 3
Notio Aigaio 0 344,027 0.00% 5 Podlaskie 168 1,152,074 0.01% 4

Kriti 3 634,930 0.00% 5 Warszawski
stoleczny 62 3,053,104 0.00% 5

Galicia 6331 2,700,441 0.23% 1 Mazowiecki
regionalny 0 2,327,207 0.00% 5

Principado de
Asturias 1679 1,022,205 0.16% 1 Norte 1777 3,572,583 0.05% 3

Cantabria 1501 581,641 0.26% 1 Algarve 1561 438,864 0.36% 1
País Vasco 9021 2,177,880 0.41% 1 Centro 1823 2,216,569 0.08% 3
Navarra 3355 649,946 0.52% 1 Lisboa 1789 2,846,332 0.06% 3
La Rioja 2846 313,571 0.91% 1 Alentejo 1813 705,478 0.26% 1

Aragón 3449 1,320,586 0.26% 1
Região

Autónoma dos
Açores

1800 242,846 0.74% 1

Madrid 40,469 6,641,649 0.61% 1 Madeira 1879 253,945 0.74% 1
Castilla y León 9581 2,407,733 0.40% 1 Nord-Vest 276 2,552,112 0.01% 4

Castilla-la
Mancha 11,077 2,034,877 0.54% 1 Centru 425 2,318,272 0.02% 3

Extremadura 2116 1,065,424 0.20% 1 Nord-Est 1743 3,198,564 0.05% 3
Cataluña 28,323 7,566,431 0.37% 1 Sud-Est 362 2,396,171 0.02% 3

Comunidad
Valenciana 7443 4,974,969 0.15% 1 Sud-Muntenia 282 2,929,832 0.01% 4

Illes Balears 1369 1,188,220 0.12% 3 Bucuresti-Ilfov 697 2,315,173 0.03% 3

Andalucía 8767 8,427,405 0.10% 3 Sud-Vest
Oltenia 72 1,926,860 0.00% 5

Región de
Murcia 1283 1,487,663 0.09% 3 Vest 565 1,777,474 0.03% 3

Ciudad
Autónoma de

Ceuta
83 84,829 0.10% 3 Vzhodna

Slovenija 501 1,094,435 0.05% 3

Ciudad
Autónoma de

Melilla
92 84,689 0.11% 3 Zahodna

Slovenija 558 986,473 0.06% 3

Canarias 1725 2,206,901 0.08% 3 Bratislavský
kraj 147 659,598 0.02% 3

Île de France 17,910 12,244,807 0.15% 1 Západné
Slovensko 76 1,826,145 0.00% 5

Centre-Val de
Loire 3750 2,565,258 0.15% 1 Stredné

Slovensko 72 1,339,242 0.01% 4

Bourgogne 1569 1,619,728 0.10% 3 Východné
Slovensko 286 1,625,436 0.02% 3

Franche-Comté 24,920 1,173,605 2.12% 1 Länsi-Suomi 90 1,379,749 0.01% 4
Basse-

Normandie 688 1,464,500 0.05% 3 Helsinki 1438 1,671,024 0.09% 3

Haute-
Normandie 1753 1,848,840 0.09% 3 Etelä-Suomi 154 1,152,719 0.01% 4

Nord-Pas-de-
Calais 5930 4,052,299 0.15% 1 Pohjois- ja

Itä-Suomi 118 1,284,638 0.01% 4

Picardie 2820 1,925,138 0.15% 1 Åland 508 29,789 1.71% 1
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COVID-19
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on 1 January

2019 by
NUTS 2
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COVID-19
Rate

COVID-19
Scalar

Alsace 2770 1,894,144 0.15% 1 Stockholm 3279 2,344,124 0.14% 2
Champagne-

Ardenne 1920 1,314,964 0.15% 1 Östra Mel-
lansverige 1133 1,708,813 0.07% 3

Lorraine 3390 2,316,183 0.15% 1 Småland
med öarna 632 864,630 0.07% 3

Pays-de-la-
Loire 368 3,787,400 0.01% 4 Sydsverige 366 1,521,848 0.02% 3

Bretagne 603 3,333,720 0.02% 3 Västsverige 674 2,039,166 0.03% 3

Aquitaine 1082 3,450,045 0.03% 3 Norra Mel-
lansverige 554 855,220 0.06% 3

Limousin 1070 729,981 0.15% 1 Mellersta
Norrland 576 375,733 0.15% 1

Poitou-
Charentes 2640 1,806,292 0.15% 1 Övre

Norrland 478 520,651 0.09% 3
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Abstract: The coronavirus disease 2019 (COVID-19) pandemic has resulted in significant uncertainty
for the global population. However, since not all population groups experience the impacts of the
pandemic in the same way, the objective of this study was to identify the individual characteristics
associated with the feeling of uncertainty during the lockdown that commenced in March 2020
in Greece. The study used data from the “Public Opinion in the European Union (EU) in Time of
Coronavirus Crisis” survey. The sample consisted of 1050 individuals aged between 16 and 54 years.
According to the analysis, which was based on a logistic regression model, the emotional status of
older individuals, those who experienced income and job losses since the beginning of the pandemic,
and middle-class and high-class individuals, is more likely to be described as a feeling of uncertainty.
In addition, the emotional status of individuals with less concern for their own health and that of
family and friends is less likely to be described as a feeling of uncertainty. Although the results
related to age, income, and job losses, as regards concern for health, agree with the international
literature, the limited health literacy of lower-class individuals may explain the reduced likelihood of
their experiencing feelings of uncertainty. The results confirm the international literature describing
several aspects of uncertainty due to the COVID-19 crisis.

Keywords: coronavirus disease 2019 pandemic; lockdown; uncertainty; age; income loss; job loss;
social class; health literacy; concern for health

1. Introduction

Because public health emergencies adversely affect the health, safety, and well-being
of individuals and communities, they may provoke a range of emotional reactions [1].
Thus, it is not surprising that during the coronavirus disease 2019 (COVID-19) pandemic, a
substantial proportion of society has felt uncertainty [2].

Uncertainty exists when details of situations are ambiguous, complex, unpredictable,
or probabilistic, when information is unavailable or inconsistent, and when people feel
insecure about their own state of knowledge or the state of knowledge in general [3].

Uncertainty in events is considered to be a consequence of a gap between knowledge
of the actual occurrence of events in the real world and the availability of knowledge
regarding these events [4], that is, uncertainty refers to a state characterized by a lack
of information about whether, where, when, how, or why an event has occurred or will
occur [5].

Since it is impossible to assign probabilities to the likelihood of future events, it is
difficult to judge the future impact of uncertainty due to unpredictable or uncontrollable
external events such as economic fluctuations [6] and pandemics [7].

Unpredictable events are complex and one of the main sources of uncertainty [8]; other
sources of uncertainty include situations that are unfamiliar or not easily resolved and
situations that are novel or insoluble. The period of anticipation prior to the confrontation
with a potentially harmful event and the notion that negative events may occur without a
definitive means of predicting them can also cause uncertainty [9].
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During the period of the COVID-19 pandemic, most of these sources have contributed
to the high degree of global uncertainty in the context of the pandemic’s physical, psy-
chological, financial, and social impacts [10]. Uncertainty is therefore related not only
to the seriousness of the threats to people’s physical health and lives, the lack of early
knowledge about quarantine duration, the real risk of exposure, and the unpredictability
of symptomatology, but also to the impacts on personal, economic, and societal levels [11].
Thus, uncertainty arises from various aspects of the COVID-19 crisis.

That is, in parallel with the uncertainties related to infectiousness, viral lethality [12],
mutations [13], and prevention and treatment [14], the COVID-19 pandemic has created a
pervasive atmosphere of general uncertainty, concerning both personal finances and the
overall state of the economy and finance [15,16], as well as uncertainty concerning the costs
and benefits of lockdown-lifting strategies [17].

Indeed, due to the pandemic, the global community has been facing not only a public
health crisis, but also an economic crisis [18]. According to Kose and Sugawara, the current
recession is the first, since 1870, to be driven solely by a pandemic [19].

Economic recessions cause individuals to have feelings of uncertainty that are associ-
ated with their finances, reduced income, or fear of losing their jobs [20], which have also
been experienced during the current pandemic [21–23]; however, even though a person
may not experience income or job losses, feelings of uncertainty may arouse as a result of
working under pressure or being exposed to so many deaths [24].

In addition, feelings of uncertainty may be triggered by the risk of contracting the
COVID-19 virus, which causes a potentially life-threatening infection [25,26].

Moreover, the stringent measures implemented to control the spread of the virus, as
well as the resulting social disruption and physical distancing due to the pandemic, have
had the same effect [27–29].

The previous points justify the feelings of uncertainty during the COVID-19 pan-
demic [30].

In Greece, the first COVID-19 case was diagnosed on 26 February 2020, and the first
death was reported on 12 March 2020. As of 29 April 2021, 337,723 confirmed cases and
10,179 deaths have been reported in Greece [31]. A few weeks after the first cases of
COVID-19, strict containment measures were introduced, including the closure of schools,
universities, non-essential shops, cafes and restaurants, public spaces, as well as movement
restrictions including a ban on gatherings and travel [32].

Because uncertainty is considered one of the more obvious consequences of lock-
downs [33], based on the previous points, the objective of this study was to identify the
individual characteristics associated with a feeling of uncertainty during the lockdown
that commenced in March 2020 in Greece.

2. Materials and Methods

For the purpose of this study, data from the “Public Opinion in the EU in Time of
Coronavirus Crisis” [34] survey were used. The survey was conducted using Kantar’s
online access panel between 23 April and 1 May 2020, among 21,804 respondents in 21 EU
Member States. The survey was limited to respondents aged between 16 and 64 years. In
some countries, including Greece, the sample was limited to respondents aged between 16
and 54 years. Representativeness at the national level was ensured by quotas concerning
gender, age, and region. The sample size was n = 1050 in Greece. The data collection took
place between 23 April and 27 April 2020.

The business and workplace suspensions implemented in Greece between 10 March
and 18 March 2020 included the following: (a) closure of schools and universities on
10 March; (b) closure of movie theaters, courtrooms, and gyms on 12 March; (c) closure
of malls, cafés, restaurants, bars, museums, archaeological sites, and beauty parlors on 13
March; (d) closure of all organized beaches and ski resorts on 14 March; (e) closure of all
stores with the exception of supermarkets and pharmacies on 18 March. In addition, a
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nationwide restriction of movement was imposed on 23 March (3 May was the last day of
the lockdown). Business restrictions were gradually relaxed up to the end of May [35].

The variable under study was whether or not uncertainty is among the feelings
that best describe respondents’ current emotional status. The respondents were asked
the question “What feelings best describe your current emotional status?” One of the re-
sponse options was “uncertainty”, and the remaining response options were (a) frustration,
(b) hope, (c) fear, (d) anger, (e) helpfulness, (f) confidence, (g) helplessness, and (h) other.
Respondents could choose a maximum of three different response options. From the above-
mentioned variable, a dichotomous variable, i.e., the response, was derived as follows: (a)
uncertainty was among the feelings that best described respondents’ current emotional
status (1), i.e., in this case, respondents chose uncertainty either alone or in combination
with other feelings (one or two); and (b) uncertainty was not among the feelings that best
described respondents’ current emotional status (0), i.e., in this case, respondents chose
exclusively other feelings.

Thus, as in Powell et al.’s article (2007) [36], in this study, uncertainty is defined as an
individual’s perception. Because a person who believes himself or herself to be uncertain
is uncertain [3], the responses in this study reflect the self-perceived event of uncertainty.

Because the response was binary, a logistic regression model was used. The potential
predictors used in the analysis are presented in Table 1.

Table 1. Potential predictors.

Variable Category Code (Range)

Geographic Region

Attica 1
Macedonia and Thrace 2

Epirus and Western Macedonia 3
Thessaly and Central Greece 4

Peloponnese, Western Greece and Ionian Islands 5
Aegean Islands and Crete 6

Gender
Female 0
Male 1

Age 16–54

Marital Status

Married/Living with Partner 1
Never Married (Single) 2

Divorced/Widowed 3
Living with Parents 4

Domestic Partner/Living with Other Adults 5

Presence of Children
No 0
Yes 1

Social Class
Low 1

Middle 2
High 3

Experiencing Loss of Income since the Beginning of the
COVID-19 Pandemic

No 0
Yes 1

Experiencing Unemployment or Partial Unemployment
since the Beginning of the COVID-19 Pandemic

No 0
Yes 1

Current Employment Status

Employed (Full-Time) 1
Employed (Part-Time) 2

Self-Employed 3
Retired/Unable to Work/Disabled 4

Still at School 5
In Full-Time Higher Education 6

Unemployed and Seeking Work 7
Not Working and Not Seeking Work 8
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Table 1. Cont.

Variable Category Code (Range)

COVID-19-Related Concern for Own Health

Very Concerned 1
Fairly Concerned 2

Not Very Concerned 3
Not at All Concerned 4

COVID-19-Related Concern for Family and Friends’
Health

Very Concerned 1
Fairly Concerned 2

Not Very Concerned 3
Not at All Concerned 4

Social class was based on the occupation of the main earner of the household: (a) 1:
low–semi-skilled or unskilled manual workers, students, retired and living on state pension
only, unemployed (for over six months), or not working due to long-term sickness; (b) 2:
middle–skilled manual workers, supervisory or clerical/junior managerial/professional/
administrator; (c) 3: high–intermediate managerial/professional/administrative, higher
managerial/professional/administrative.

Helmert coding was applied to the ordinal variables (a) social class, (b) COVID-
19-related concern for one’s own health, and (c) COVID-19-related concern for one’s
family and friends’ health. The Helmert contrast compares each category of an ordinal
variable (except the last) with the mean of the subsequent levels. Indicator coding was
applied to the following nominal variables: (a) region, (b) marital status, and (c) current
employment status. Indicator contrast was used to compare the reference category of a
nominal variable with the remaining categories. The binary variables “experiencing loss of
income since the beginning to the COVID-19 pandemic”, “experiencing unemployment or
partial unemployment since the beginning of the COVID-19 pandemic”, “gender”, and
“presence of children” were treated as such.

The model’s goodness of fit was tested using the Hosmer and Lemeshow test. The
calibration of the model was tested using the calibration belt test. In addition, the model
was tested for specification error using the link test.

The STATA 14 statistical software package was used for the analysis. Specifically, the
commands desmat [37], logistic, linktest, and calibrationbelt [38] were used.

3. Results

Regarding gender, 50% of the respondents were female, and 50% were male. The
mean age of the respondents was 37.14 years (±10.47), while 17.05% of the respondents
were aged between 16 and 24 years, 22.29% between 25 and 34 years, 29.90% between 35
and 44 years, and 30.76% between 45 and 54 years. The respondents’ characteristics are
presented in Table 2.

Table 2. Respondents’ Characteristics.

Age
Gender % (n)

Male Female

16–24 8.57 (90) 8.48 (89)
25–34 11.05 (116) 11.24 (118)
35–44 14.95 (157) 14.95 (157)
45–54 15.43 (162) 15.33 (161)

According to the descriptive analysis, 69.13% of the respondents of the survey declared
that uncertainty was among the feelings that best described their current emotional status.
Uncertainty was ranked first among the nine feelings.
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In addition, 41.33% of the respondents had experienced loss of income since the
beginning of the COVID-19 pandemic, and 28.29% of the respondents had experienced
unemployment or partial unemployment.

Furthermore, it is worth noting that only 11.35% of the respondents were very con-
cerned for their own health, and 23.29% of the respondents were very concerned for the
health of their family and friends (Table 3).

Table 3. Concern for Health.

Category
Concern for Own Health %

(n)
Concern for Family and
Friends’ Healtth % (n)

Very Concerned 11.35 (118) 23.29 (241)
Fairly Concerned 35.29 (367) 47.44 (491)

Not Very Concerned 37.98 (395) 21.74 (225)
Not at All Concerned 15.38 (160) 7.54 (78)

According to the results shown in Table 4, uncertainty was among the feelings that
best described the current emotional status of older individuals (OR = 1.015 (>1), 95% Con-
fidence Interval (CI): 1.001–1.030), as well as of those experiencing income loss (OR = 1.386
(>1), 95% CI: 1.031–1.865), those experiencing unemployment or partial unemployment
(OR = 1.903 (>1), 95% CI: 1.348–2.686), those who were not very concerned for their own
health as compared with those who were not at all concerned for their own health (OR
= 1.621 (>1), 95% CI: 1.033–2.544), those who were not very concerned for family and
friends’ health as compared with those who were not at all concerned for family and
friends’ health (OR = 2.030 (>1), 95% CI: 1.124–3.667), those who were fairly concerned
for family and friends’ health as compared with those who were not very concerned for
family and friends’ health and those who were not at all concerned for family and friends’
health (OR = 2.257 (>1), 95% CI: 1.495–3.407), and those who were very concerned for
family and friends’ health as compared with those who were fairly concerned for family
and friends’ health, those who were not very concerned for family and friends’ health, and
those who were not at all concerned for family and friends’ health (OR = 2.725 (>1), 95%
CI: 1.713–4.333). However, it is less likely that uncertainty was among the feelings that best
described the current emotional status of lower-social-class individuals (OR = 0.604 (<1),
95% CI: 0.437–0.833) as compared with middle- and higher-social-class individuals.

Table 4. Logistic regression model.

Variable OR p 95% CI

Age 1.015 0.030 1.001 1.030
Income Loss 1.386 0.031 1.031 1.865

Job Loss 1.903 <0.001 1.348 2.686
Social Class 0.007

Low vs. Middle and High 0.604 0.002 0.437 0.833
Middle vs. High 1.059 0.739 0.757 1.481

COVID-19-Related Concern for own Health 0.038
Very Concerned vs. Subsequent Levels 0.637 0.097 0.374 1.084

Fairly Concerned vs. Subsequent Levels 1.106 0.603 0.757 1.616
Not Very Concerned vs. Not at all Concerned 1.621 0.036 1.033 2.544

COVID-19-Related Concern for Health of Family and Friends <0.001
Very Concerned vs. Subsequent Levels 2.725 <0.001 1.713 4.333

Fairly Concerned vs. Subsequent Levels 2.257 <0.001 1.495 3.407
Not Very Concerned vs. Not at all Concerned 2.030 0.019 1.124 3.667

Constant 0.695 0.198 0.400 1.210

According to the link test (Table 5), the model did not suffer from specification error.
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Table 5. Link Test.

Variable Coefficient p 95% Confidence Interval

h 0.879 <0.001 0.540 1.218
h2 0.104 0.376 −0.127 0.336

Constant −0.012 0.911 −0.230 0.205

In addition, both the Hosmer and Lemeshow tests (p = 0.102) and the calibration belt
test (p = 0.375) indicated a good fit.

Based on the logistic regression model, income and job losses since the beginning of
the pandemic were linked to increased odds of feeling uncertainty during the lockdown.

4. Conclusions

The COVID-19 pandemic has resulted in significant uncertainty for the global popula-
tion [39].

According to the results of this study, the probability that uncertainty is among the
feelings that best describe individuals’ emotional status depends on age, income and job
losses, social class, concern for own health and concern for family and friends’ health.
The influence of both economic factors (income and job losses) and health-related factors
(concern for health) indicates that uncertainty arises from various aspects of the COVID-19
crisis, i.e., economic impacts, health impacts, and social impacts.

In regard to age, the explanation for the positive association (OR = 1.015 > 1) with
feelings of uncertainty may be that for this particular COVID-19 viral infection, age in-
creases vulnerability, even prior to the age of 65 [40]. The epidemiologic data and daily
information in Greece are consistent with this evidence. As of 27 April 2020, the mean age
of COVID-19 confirmed cases was 49 years, and the mean age of COVID-19-related deaths
was 74 years [41].

Furthermore, there is a positive association between income loss and the probability
that uncertainty is one of the feelings that best describes individuals’ current emotional
status, since OR = 1.386 (>1). Similarly, job loss was positively associated with the probabil-
ity that uncertainty is among the feelings that best describe individuals’ current emotional
status, since OR = 1.903 (>1). The plausible explanation is that during the COVID-19 pan-
demic, individuals have been exposed to increasing job and financial insecurities [42,43]
due to job and income losses [44], which have been associated with the deterioration of
security and stability of individuals’ personal finances, all of which could be linked to
strong feelings of uncertainty [45].

Because income and job losses are directly associated with financial uncertainty, as
mentioned above, the results of this study are consistent with the literature. Furthermore,
in combination with the unpredictability of illness, which may expose individuals to
unexpected financial expenses [46], the potential but realistic threat of future income and
job losses generate additional financial uncertainty.

In addition, because health emergencies lead to economic impacts through (a) unan-
ticipated healthcare costs, (b) forced limitation of other essential expenditure to meet
healthcare costs, and (c) income losses through inability to work, individual illness, or
caring for another person [47], it is not surprising that income and job losses are positively
associated with the probability of feeling uncertain.

The literature indicates that an individual’s vulnerability to uncertainty depends
largely on that individual’s place in society [48]. As such, one would expect that uncer-
tainty would be among the feelings that best describe the emotional status of lower-class
individuals. According to the results, this was not confirmed, since the OR of lower-social-
class individuals as compared with middle- and higher-social-class individuals was lower
than one (OR = 0.604). Thus, although limited resources and uncertainty characterize
the social context of lower-class individuals in general [49], it seems that in the case of
COVID-19, the feelings of uncertainty that restrictions and lockdowns generate [50] may
have another predictor. One explanation may be health literacy.
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Health literacy is defined as “the degree to which individuals have the capacity to
obtain, process, and understand basic health information and services needed to make
appropriate health decisions” [51]. It is evident that limited health literacy exists among
those whose social status is very low or low [52].

Due to the high degree of multidimensional uncertainty, interpreting COVID-19-
related news and official recommendations is of particular difficulty. Integrating this
large volume of information into behavioral actions is a task that requires critical health
literacy and becomes a significant challenge for individuals [53]. In other words, in this
uncertain era, health literacy is a key factor for survival [54]. Because it is evident that the
health literacy of those who believe they are less likely to be infected with COVID-19 is
lower [55], we may argue that individuals with limited health literacy, including lower-
class individuals, may have a limited capacity to conceive the uncertainties surrounding
the COVID-19 pandemic.

Finally, the emotional status of individuals with higher levels of concern for their
own health and higher levels of concern for family and friends’ health is more likely to be
described as a feeling of uncertainty. Specifically, in regard to the concern for one’s own
health, it is more likely that uncertainty is one of the feelings that best describe the current
emotional status of those who are not very concerned for their own health as compared
with those who are not at all concerned for their own health, since OR was equal to 1.621
(>1). This same trend of a higher likelihood of feeling uncertain is evident for the concern
that individuals have about their family and friend’s health (OR = 2.030 > 1, OR = 2.257 > 1,
OR = 2.725 > 1).

Because it is evident that one’s fears and concerns affect his/her emotions, i.e., he/she
may feel uncertain, depressed, anxious, etc. [56], the results regarding the influence of
concern for health agree with the international literature. That is, feelings of uncertainty are
also generated by the unpredictability of who will get infected or become sick, the duration
of the pandemic, and its short-term or long-term effects [57]. Therefore, the pandemic
period represents a long-lasting highly stressful event involving constant and prolonged
feelings of uncertainty and worry related to the risk of infection [58].

The aim of this study was to confirm the complexity of the feelings of uncertainty
experienced by individuals during a lockdown and that such feelings result from the direct
effects of the pandemic, i.e., changes in individuals’ personal finances and concerns for
one’s own health and for that of family and friends. Since uncertainty arises from various
aspects of the COVID-19 pandemic, namely, economic, health-related, and social, this study
integrates the way that several sources of uncertainty related to the COVID-19 pandemic
translate to feelings of uncertainty.

The uncertainty generated by the COVID-19 pandemic over the short and long term
is likely to have different effects on different sociodemographic groups. Furthermore, these
effects are also likely to be modified by a country’s welfare system and the emergency
interventions of its institutions [59]. Although uncertainty cannot be eliminated, better
management would help to minimize its damage [60].

The previous discussion indicates that it is clear that policy is vital for coping with
the COVID-19 pandemic. However, the formation of COVID-19 policy must address
the uncertainties surrounding the nature of the disease, the dynamics of transmission,
and behavioral responses. That is, to make useful predictions of policy impacts and
reasonable policy decisions, a credible means of measuring COVID-19 uncertainty is
needed [61]. Because policies should compromise between preventing an outbreak that
would overwhelm domestic resources and mitigating economic loss [62], this evaluation is
a difficult task.
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Abstract: The worldwide economic crisis initiated by the COVID-19 pandemic certainly altered
the perception of regular job insecurity dimensions and brought these to the ultimate level. When
employees feel insecure, they may decide to participate in unethical behavior in the name of the
company to avoid layoff and become retained employees. This study investigated the relationship
between job insecurity and unethical organizational behavior through the mediating role of job
embeddedness and turnover intention. A total of 685 employees working in five- and four-star hotels
and category A travel agents participated in this study. Data were analyzed using structural equation
modeling. Job embeddedness and turnover intention were found to be partially mediated by the
impact of job insecurity on unethical organizational behavior. Theoretical and practical implications
were identified and discussed.

Keywords: job insecurity; unethical organizational behavior; job embeddedness; turnover intention;
COVID-19; tourism industry

1. Introduction

Until the recent outbreak of the COVID-19 virus, which has spread throughout the
globe, organizational life in the twenty-first century had never been more challenging.
This pandemic, which spread across numerous countries at the same time, has harmed
billions of people worldwide [1]. As a response to this pandemic, more than 30 million
employees are expected to lose their jobs in the United States [2]. The leisure and hospitality
industry was the most impacted, with 7.7 million jobs lost, or 47% of the total positions
worldwide [3]. Prior to the current epidemic, the travel and tourist industry had remarkable
resilience, contributing more than 10% of global GDP and a similar percentage of jobs [4].
However, due to the lockdowns and bans on internal and international travel executed by
a large number of countries, this sector is currently the most affected [5]. Many countries’
hospitality businesses have begun laying off employees to cope with the massive losses.
Marriott International hotel chains® have begun to lay off tens of thousands of employees
around the world [6]. Similarly, Airbnb® laid off almost a quarter of its workforce [7].
Even employees who survive the layoffs are apprehensive about their future careers and
have a high level of job insecurity under these conditions. According to previous research,
job insecurity is one of the most significant hindrance-related stressors [8–10] that has
negative impacts on the hospitality industry’s desirable work outcomes [11,12]—and
causes absenteeism, nervousness [13], and higher turnover intentions [14].

Though job insecurity has been thoroughly researched, further research can explore
the specific employee’s reactions to adapt and deal with job insecurity [8,15]. According
to [16], job insecurity can be combined with high achievement to eliminate work withdrawal.
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Additionally, employees with a higher feeling of job embeddedness can use their capabilities
to avoid layoff and become retained employees [17]. They may wish to show their managers
that they can make a positive contribution to the company, especially in a time when job
instability is on the rise [18]. As a result, they may not see any moral boundaries to engaging
in unethical behavior actions that are beneficial to the organization [19].

The issue of employees engaging in unethical behavior to contend with the feeling of
job insecurity has been previously highlighted in the literature [20]. However, impacted
employees could decide to participate in unethical behavior in the name of the organization
but contradict the international ethical standards. A salesperson, for example, could
exaggerate the characteristics of a product they were selling to a consumer in order to meet
their sales target and assist their company to earn more money. Alternatively, an accountant
may falsify figures in order to decrease a company’s tax liability [21]. By executing these
unethical practices in the name of the company, the employee may be perceived as a
successful employee by their managers [21].

The current study first explores the relationship between job insecurity and unethical
organizational behavior. This relationship is examined in the context of increasing the fear
of job loss with the tendency for employees to engage in unethical behavior that provides
short-term advantages to the organization. Second, this study tests the mediating role of
job embeddedness in the relationship between job insecurity and unethical organizational
behavior, and finally, the study also highlights the mediating effects of turnover intention
in the relationship between job insecurity and unethical organizational behavior. Though
job insecurity has been extensively investigated, further research can explore the specific
employee’s reactions to adapt and deal with job insecurity [8,15]. Thus, this study proposed
a model that may contribute to enhancing academics’ understanding in which job insecurity
affects employees’ unethical organizational behavior through the mediating role of job
embeddedness and turnover intention.

Testing these relationships has implications for practitioners as well. Employees who
participated in unethical organizational behavior in the name of the company can be for
personal gains and such behaviors can reduce the reputation of the organization. Therefore,
managers amid such a pandemic should avoid sending signals that can promote employees’
perceptions of job insecurity.

2. Literature Review and Hypotheses Development

2.1. Job Insecurity and Unethical Organizational Behavior

Job insecurity is a ‘perceptual phenomenon’ that focuses on the threat to an individ-
ual’s current job stability [22]. The authors of [23] propose two dimensions of job insecurity:
quantitative ‘threats to the job as such’ and qualitative ‘threats to valued job features’. Quan-
titative job insecurity emphasizes the predicted job loss caused by intended/unintended
organizational signals, or employees’ appraisal reports [22]. Qualitative job insecurity
explains an employee’s perceived future job loss based on their presumed threat [22].
Given the substantial negative impact of the COVID-19 pandemic on the economy, which
affects both demand and supply, organizational restructuring through downsizing has
become a popular approach. Downsizing is a strategy for cutting and controlling labor
expenses (typically by reducing the number of employees or lowering compensation),
streamlining operations, and boosting organizational competitiveness [24]. According to
researchers [25,26], downsizing could threaten employees and their jobs. Organizational
restructure, according to [27], increases employees’ job insecurity. Employees may ex-
perience employment insecurity as a result of COVID-19. In the same vein, employees
often experience stress because of perceived job insecurity. An employees’ stress response
frequently stimulates employees to participate in unethical behaviors that help to cope with
the perceived threat [28]. Employees can participate in unethical organizational behavior
by acting in their self-interest or the best interests of the organization.

Organizational unethical behavior is an unethical practice that is intended to benefit
the organization rather than the person [21]. For example, supplying incorrect information
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to a customer in order to accomplish the organization’s quarterly predetermined goals
could be one of these practices.

As proposed by the self-regulation theory [29,30], exercising self-control necessitates
the application of a limited number of self-regulatory resources. The application of these
self-regulatory systems depletes these resources, reducing a person’s ability to demonstrate
the self-control required to make ethical decisions. Additionally, when employees’ moral re-
sources have been diminished, their cognitive capabilities are drained, and their successive
skill to self-regulate is impeded. When employees’ self-regulatory resources are depleted,
employees may decide to participate in unethical behavior that benefits the organization or
themselves. Therefore, the following hypothesis is proposed as shown in Figure 1:

Hypothesis 1 (H1). Job insecurity has a positive significant impact on unethical organizational
behavior.

Figure 1. A research framework (developed by authors).

2.2. Job Insecurity, Job Embeddedness, and Turnover Intention

When the organization members face and feel job insecurity, threats to financial
resources can be devastating. The high risk of losing a job threatens the employees’ feelings
of embeddedness and fit with the organization. Job embeddedness has been explained
as a solid net through which employees at the workplace are attached [31]. The more
connections at the workplace that employees have, the more embedded the employee is.
The previous literature provides evidence that job insecurity stimulates a lower level of job
embeddedness [32].

Employees’ feelings of job insecurity will stimulate a search for new job opportunities
and increase the possibilities of turnover. The tourism and hospitality industry is one of
the industries with the highest employee turnover rates [33], which may be caused by
an unstable environment [34]. The worldwide economic crisis initiated by the COVID-19
pandemic certainly altered the perception of regular job insecurity dimensions and brought
these to the ultimate level due to the failure to expect the strength and duration of the
pandemic [35]. The meta-analytical research conducted by [36] endorses the claim that job
insecurity is a major stressor that is directly related to low job satisfaction and high levels of
job withdrawal. Notwithstanding, and based on Adams’ [37,38] equity theory, employees
regularly compare their ratio of inputs and outputs as compared to their peers in the
organization, and if an imbalance exists an inequity exists. The authors of [36] argue that
employees’ feelings of job insecurity could stimulate an imbalanced feeling between their
input efforts and output gains. More specifically, employees, compare their organizational
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loyalty with their perceived job security. On the other hand, as employees’ feelings of job
insecurity increase, their intention to leave the organization will increase [39]. Accordingly,
the following hypotheses are proposed.

Hypothesis 2 (H2). Job insecurity has a negative significant impact on job embeddedness.

Hypothesis 3 (H3). Job insecurity has a positive significant impact on turnover intention.

2.3. Job Embeddedness and Unethical Organizational Behavior

Job embeddedness defines the affective and cognitive connection with the organiza-
tion, concerned with the organization–employee fit, and builds the internal and external
links in the organization and the sacrifices resulting from the breaking of these links [40].
Therefore, it is defined as a set of ‘combined forces’ that bind an employee to the job [41,42].
Job embeddedness refers to a person’s social involvement within their company [43].
As a result, people who are emotionally attached to their jobs are unlikely to leave the
company [40].

Embedded workers are aware of the advantages of being attached to their job. Em-
ployees with a high level of job embeddedness feel comfortable and compatible with their
coworkers, which leads to heightened levels of attachment to the company [44]. While work
embeddedness provides heightened degrees of commitment to the company, it also creates
an inherent amount of dependence on the organization in terms of job insecurity [44].
According to self-regulation theory, employees make a conscious effort to match their
practices and behaviors with accepted norms [45,46]. Employees with higher levels of em-
beddedness will demonstrate behaviors that are aligned with the organization as a result of
increasing levels of fit and connection. Individuals with low levels of embeddedness, on the
other hand, have not developed a strong attachment or fondness for the organization [40].
While work embeddedness increases degrees of attachment to the organization, it also
produces an inherent level of dependence on the organization, which contributes to job
insecurity [44]. Self-regulation theory argued that employees exert a conscious effort to
associate their behaviors with established standards [45,46]. Employees who have higher
levels of embeddedness will exhibit ethical and/or unethical behaviors in the name of the
organization [40]. Therefore, the following hypothesis is proposed:

Hypothesis 4 (H4). Job embeddedness has a positive significant impact on unethical organiza-
tional behavior.

2.4. Turnover Intention and Unethical Organization Behavior

Employees who are facing turnover intention may participate in unethical organi-
zational behaviors in the hopes that their sacrifices will be rewarded with ongoing em-
ployment. However, these unethical behaviors can generate succeeding harms to the
organization. On the other hand, employees also may choose to participate in unethical
behavior such as padding work hours in an attempt to release some of the disappointment
they are suffering regarding the possible job loss [45] and, hence, the following hypothesis
is proposed:

Hypothesis 5 (H5). Turnover intention has a positive and significant impact on unethical organi-
zational behavior.

3. Methodological Approach

3.1. Instrument Development and Research Measures

The current study scales were developed based on a survey of existing theoretical
items and a review of the literature. This survey yields four factors, each with its own set of
items, which have been customized to fit the tourism sector. The operationalization of the
study concepts was derided from previous literature. The study scale was developed using
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a five-point Likert-type scale anchored by ‘1 = strongly disagree and 5 = strongly agree’, as
suggested by [47,48]. Similarly, turnover intention (TrnOvr) was measured by three items
developed by [34,49,50]. Job insecurity (JobInsc) was measured by six quantitative and
qualitative items adopted from [51] (e.g., ‘I am worried that I will have to leave my job before
I would like to’). Job embeddedness (JobEmb) was operationalized by six items developed
by [31] (i.e., ‘I like the authority and responsibility I have at this company’). Finally,
from Umphress et al. [21], seven items to measure unethical organizational behavior were
employed (i.e., ‘If my organization needed me to, I would give a good recommendation on
the behalf of an incompetent employee in the hope that the person will become another
organization’s problem instead of my own’).

The instrument was created in English at first. Back-translation was then conducted [52].
The research instrument was translated from English to Arabic by three academics. In
addition, the back translation from Arabic to English was done by a group of two more
distinct academics. Both versions were identical. There were no discernible discrepancies
between the original and translated instruments. Five academics in the tourism industry,
thirty employees, eleven experts, and managers from twenty different hotels were used to
validate the research instrument. The pilot respondents provided positive feedback on the
consistency, content, and face validity of the scale. The final form of the scale was directed
to 700 employees working in five- and four-star hotels in Egypt.

3.2. Data Collections

The drop and collect method of distributing and collecting the study questionnaires
was employed to ensure a high response rate [53]. Survived employees, who may have
an intention to leave the hotel amid the COVID-19 pandemic, were targeted to answer the
study instrument. Twenty-five enumerators (faculty students) were instructed to collect
data from the respondents in greater Cairo, Hurghada, and Sharm Elsheikh (the biggest
tourist cities in Egypt). This method was employed to avert the usual low response rate
of mail and/or online approach of data collection and to avert the reluctance to answer
the anonymous questionnaires. Enumerators were taught to follow hygiene protocols to
minimize the risk of infection for themselves and respondents amid the data collection
process during July and August 2021. Respondents were asked to sign a consent form
before starting the survey.

With a usable response rate of 97%, 685 employees working in the Egyptian five- and
four-star hotels and travel agent category A participated in the study survey. A total of
65 four-star hotels, 60 five-star hotels, and 60 category A travel agents were represented
in the survey. Four/five questionnaires were sent to each hotel/ travel agent to deal with
over-or under-representation. The majority (51%) of the respondents were aged between
31 to 40 and were married (66%). The distribution of the respondents according to gender
is nearly equivalent, with 55% male and 45% female. The majority of respondents were
normal employees (85%), while only 15% were supervisors. The full-time employees
comprised the highest percentage, at 86%, as did employees who had obtained a university
degree (85%). A high percentage (43%) of respondents have an annual salary below 4000$,
as shown in Table 1.
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Table 1. The Demographic characteristics (developed by authors).

N = 685 % Groups
Number of
Responses

Age Five-star Hotels 65 235
21–30 185 27 Five-star Hotels 60 210
31–40 350 51 Travel agents 60 240
>41 150 22 Total 685

Gender
Male 380 55
Female 305 45

Marital status
Married 450 66

Unmarried 235
200

34
20

Occupation
Supervisors 105 15
Normal employees 580 85

Type of employment
Full time 590 86
Part time 95 14

Education level
Less than high school

degree
185
200

27
20

High school degree 100 15
University graduate 400 58

Annual Salary ($)
Under 4000 300 43
4001–6000 150 22
6001–8000 150 22
Over 8000 85 13

3.3. Non-Response and Common Bias Tests

Two different methods were employed to deal with the potential non-response bias:
univariate analysis ‘independent samples t-test, analysis of the variance (ANOVA) and
multivariate analysis ‘multivariate analysis of the variance (MANOVA). The findings of
the two tests did not statistically generate any significant discrepancies at a 95% confidence
level for early and late respondents [54]. To test the potential common method variance,
Harmon’s one-factor test method, as suggested by [55], was conducted. The one factor
extracted solution accounts for 25% of the variance, which gives evidence that no one factor
accounted for the majority of the variance, implying that common method variance is not
fully responsible for our findings.

Questionnaire items had a maximum and minimum value of 5 and 1, respectively.
The mean scores for all answers ranged from 3.31 to 4.08, with standard deviation values
ranging from 1.230 to 0.603 (see Table 2), indicating that the study data is more dispersed
and less condensed around the mean value [56]. Furthermore, the skewness and kurtosis
values in Table 2 indicated that the data did not violate the normality rules [57].
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Table 2. Descriptive statistics (developed by authors based on previous literature).

Abbr. Items Min Max M S.D Skewness Kurtosis

Job Insecurity

JobInsc_1 “I am worried that I will have to leave my
job before I would like to”. 1 5 3.33 1.086 −0.353 −0.422

JobInsc_2 “I worry about being able to keep my job”. 1 5 3.33 1.101 −0.328 −0.489

JobInsc_3 “I am afraid I may lose my job shortly”. 1 5 3.36 1.060 −0.343 −0.385

JobInsc_4 “I worry about getting less stimulating work
tasks in the future”. 1 5 3.31 1.127 −0.399 −0.364

JobInsc_5 “I worry about my future wage
development”. 1 5 3.31 1.123 −0.404 −0.344

JobInsc_6 “I feel worried about my career
development in the organization”. 1 5 3.31 1.140 −0.432 −0.328

Job Embeddedness

JobEmb_1 “I like the members of my workgroup”. 1 5 3.57 1.220 −0.394 −0.953

JobEmb_2 “My coworkers are similar to me”. 1 5 3.54 1.169 −0.334 −0.918

JobEmb_3 “My job utilizes my skills and talents well”. 1 5 3.59 1.162 −0.328 −0.957

JobEmb_4 “I feel like I am a good match for this
company”. 1 5 3.47 1.191 −0.324 −0.938

JobEmb_5 “I fit with the company’s culture”. 1 5 3.51 1.184 −0.346 −0.904

JobEmb_6 “I like the authority and responsibility I
have at this company”. 1 5 3.62 1.184 −0.396 −0.953

Turnover Intention

trnOvr_1 “I often think about leaving that career”. 1 5 4.08 .618 −1.439 1.485

trnOvr_2 “It would not take much to make me leave
this career”. 1 5 4.07 .629 −1.463 1.198

trnOvr_3 “I will probably be looking for another
career soon”. 1 5 4.08 .603 −1.439 1.993

Unethical Organizational Behavior

Unethic_1
“If it would help my organization, I would

misrepresent the truth to make my
organization look good”.

1 5 3.85 1.203 −1.073 0.275

Unethic_2

“If it would help my organization, I would
exaggerate the truth about my “company’s

products or services to customers and
clients”.”

1 5 3.76 1.230 −0.974 −0.020

Unethic_3

“If it would benefit my organization, I
would withhold negative information about
my company or its products from customers

and clients”.

1 5 3.80 1.208 −1.016 0.171

Unethic_4

“If my organization needed me to, I would
give a good recommendation on the behalf
of an incompetent employee in the hope that

the person will become another
organization’s problem instead of my own”.

1 5 3.79 1.224 −1.031 0.140

Unethic_5
“If my organization needed me to, I would
withhold issuing a refund to a customer or

client accidentally overcharged”.
1 5 3.76 1.222 −0.963 0.031

Unethic_6
“If needed, I would conceal information

from the public that could be damaging to
my organization”.

1 5 3.75 1.250 −0.981 −0.013

Unethic_7 “I would do whatever it takes to help my
organization”. 1 5 3.74 1.245 −0.945 −0.085

151



Int. J. Environ. Res. Public Health 2022, 19, 247

4. Results

4.1. Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was employed to evaluate the overall model fit
with the data and to determine the unidimensionality of the study constructs. Several
researchers recommended that (χ2/df) should be less than 3 and that all fit indices, such as
Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI), should be greater than 0.9, while
root-mean-square error of approximation (RMSEA) and root-mean-square residual (RMR)
should be less than 0.08 [57–59]. To assess the factors’ reliability and validity, Analysis of
Moment Structures (AMOS) v25 was employed to test a first-order confirmatory factor
analysis with all of the study’s dependent and independent variables. The result of our
CFA model in Table 3 revealed that the overall fit statistics indicate a satisfactory model fit,
as all obtained fit statistics met the recommended cut-off values.

Convergent and discriminant validity for each construct were evaluated to determine
the construct validity. Table 3 showed that factor loadings for all study constructs’ items
are all significant at the 0.001 level, exceeding the minimum criteria of 0.5. Furthermore, all
of the research constructs had AVEs greater than 0.5, and the construct reliability values
for all four constructs exceed the 0.70 criterion. Overall, the previous results showed good
convergent validity, as recommended by [60,61]

Table 3. Convergent and discriminant validity (developed by authors).

Dimensions and Items Loading CR AVE MSV 1 2 3 4

1-Job Insecurity (a = 0.965) 0.9590 0.7970 0.0210 0.8930
JobInsc_1 0.934
JobInsc_2 0.965
JobInsc_3 0.962
JobInsc_4 0.836
JobInsc_5 0.829
JobInsc_6 0.818

-2-Job Embeddedness (a = 0.981) 0.9820 0.8990 0.003 −0.055 0.9480
JobEmb_1 0.948
JobEmb_2 0.974
JobEmb_3 0.958
JobEmb_4 0.913
JobEmb_5 0.952
JobEmb_6 0.943

3-Turnover Intention (a = 0.918) 0.9180 0.7890 0.0210 0.1440 0.0230 0.888
trnOvr_1 0.887
trnOvr_2 0.916
trnOvr_3 0.861

4-Unethical Organizational Behavior (a = 0.978) 0.9770 0.8590 0.0130 −0.116 −0.040 0.0370 0.927
Unethic_1 0.916
Unethic_2 0.885
Unethic_3 0.936
Unethic_4 0.916
Unethic_5 0.975
Unethic_6 0.968
Unethic_7 0.886

Model fit: (χ2 (203, N = 685) = 585.046, p < 0.001, normed χ2 = 2.882, RMSEA = 0.049, SRMR = 0.050, CFI = 0.937,
TLI = 0.924, NFI = 0.938, PCFI = 0.797 and PNFI = 0.816). CR: composite reliability; AVE: average variance
extracted; MSV: maximum shared value; Diagonal values: the square root of AVE for each dimension; Below
diagonal values: intercorrelation between dimensions.

Cronbach alpha values, correlation matrix, and the square root of AVEs were utilized
to test the discriminant validity [62]. Table 3 shows the average variance extracted (AVE),
correlation matrix, and composite Cronbach alphas for the research variables. As shown in
Table 3, the square root of AVEs was higher than the off-diagonal values, which represent the
correlations among those constructs, confirming discriminant validity for research factors as
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suggested by [62]. Moreover, the average variance extracted (AVE) scores for job insecurity
(0.797), job embeddedness (0.899), turnover intention (0.789), and unethical organizational
behavior (0.859) exceeded the maximum shared variance (MSV) (ranging from 0.021 to
003), further confirmed that the discriminant validity is supported, as suggested by [59,62].
Additionally, for discriminant validity, the inter-correlations scores for each factor (below
diagonal value) should not surpass the square root values of the AVE for each factor (bold
diagonal) as shown in Table 3, which further support the discriminant validity of the
research variables.

4.2. Structural Equations Modeling (SEM) Results

After ensuring that the validity and reliability of the measures were adequate, struc-
tural equation modeling was employed to test the impact of job insecurity on unethical
organizational behavior via job embeddedness and turnover intention. Two criteria are
employed to assess the proposed model: overall goodness of model fit “χ2/df, CFI, TLI.
RMSEA, and RMR” and the statistical significance of the hypothesized relationships. The
overall model fit values for the structural model demonstrated satisfactory values, as
displayed in Table 4. Moreover, Figure 2 and Table 4 explain the proposed model output.

The relationships in the proposed model involving the five hypotheses investigate
the impact of job insecurity on unethical organizational behavior via job embeddedness
and turnover intention. The results show that the four paths (H1, H3, H4, and H5) are
positive and significant with p < 0.05, whereas one path was negative but significant (H2).
The significant positive effect of job insecurity on unethical organizational behavior had
been supported (β1 = +0.29 with t-value = 6.320, p < 0.001). Nevertheless, job insecurity
has a significant but negative link with job embeddedness that supports H2 (β2 = −0.36
with t-value = −9.448, p < 0.001). The model findings also demonstrate that job insecurity
significantly and positively impacts turnover intention (β3 = +0.41 with t-value = 10.221,
p < 0.001) that proves H3. As assumed in H4, job embeddedness has a positive and
significant effect on unethical organizational behavior (β4 = +0.47 with t-value = 11.116,
p < 0.001) that endorses H4. Similarly, turnover intention was found to have a positive
significant impact on unethical organizational behavior, which supports H5 (β5 = +0.32
with t-value = 7.252, p > 0.001).

Figure 2. Research model (developed by authors). *** Significant level is less than 0.001.
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Table 4. Result of the structural model (developed by authors).

Hypotheses
Beta
(β)

C-R
(T-Value)

R2 Hypotheses
Results

H1 Job Insecurity Unethical organizational behavior 0.29 *** 6.320 Supported
H2 Job Insecurity Job embeddedness −0.36 *** −9.448 Supported
H3 Job Insecurity Turnover intention 0.41 *** 10.221 Supported
H4 Job embeddedness Unethical organizational behavior 0.47 *** 11.116 Supported
H5 Turnover intention Unethical organizational behavior 0.32 *** 7.252 Supported

Unethical organizational behavior 0.42

Model fit: (χ2 (204, N = 685) = 612.204, p < 0.001, normed χ2 = 3.001, RMSEA = 0.050, SRMR = 0.051, CFI = 0.924,
TLI = 0.927, NFI = 0.929, PCFI = 0.719 and PNFI = 0.706). *** p < 0.00, n/s = not significant.

The power of the tested structural model is further proven by the significant coefficient
of determination (R2) value of 0.42 percent of the variance in unethical organizational be-
havior can be explained through job insecurity, job embeddedness, and turnover intention.

Additionally, besides the previous direct relationships, the Amos output can provide
further information about the indirect effects that can be employed to test the mediation
effects in the tested model. To investigate the mediation of job embeddedness and turnover
intention in the relationship between job insecurity and unethical organizational behavior,
the recommendations of [63,64] were adopted. According to Zhao et al. [64], for a direct-
only non-mediation impact, only a direct relationship must exist and be significant; for
complementary mediation, both direct and indirect effects must exist and be significant
with the same signs. Finally, if both direct and indirect effects are significant with opposite
signs, competitive mediation is obtained.

Accordingly, as pictured in Figure 2 and displayed in Table 4, the direct path from
job insecurity to turnover intention is positive and significant (β = +0.29, p < 0.001); and
turnover intention positively and significantly affects unethical organizational behavior
(β = +0.32, p > 0.001), hence complementary mediation is supported for the mediation effect
of turnover intention in the relationship between job insecurity and unethical organizational
behavior. On the other hand, the direct path from job insecurity to job embeddedness is
negative but significant (β = −0.36, p < 0.001); and job embeddedness positively and signif-
icantly affects unethical organizational behavior (β = +0.47, p > 0.001); hence, competitive
mediation is supported for the mediation effect of job embeddedness in the relationship
between job insecurity and unethical organizational behavior.

5. Discussion and Contributions

The COVID-19 pandemic has spread across multiple countries at the same time and
has harmed numerous industries, including the hospitality industry. Multiple approaches
have been used to flatten the COVID-19 curve, including lockdowns, social distancing
measures, quarantine at home, and travel restrictions, resulting in the temporary closure
of many hospitality organizations [65]. Accordingly, hospitality businesses have reacted
to the massive losses experienced amid the pandemic by laying off most of their employ-
ees. Because employees in developing countries (i.e., Egypt) may be more exposed to
job insecurity as a result of inadequate employment protection laws or poor economic
environments [66,67], the current study has an exceptional context by testing the impacts
of job insecurity on unethical organization behavior among hospitality employees (hotels
and travel agents) in a developing country (i.e., Egypt) amid the COVID-19 pandemic.

This paper has attempted to explore and understand the psychological process through
which unethical behaviors and decisions are conducted by employees who encountered
job insecurity. A total of 650 employees working in the hotel industry and travel agent
companies were surveyed to better explain and predict in what way and under what
circumstances employees faced with potential job loss amid the COVID-19 pandemic are
prone to participate in unethical behaviors. Job embeddedness and turnover intention were
employed as mediating variables.

Consistent with the expectations and previous studies’ results [68–74], job insecurity
was found to reduce job embeddedness, reinforce the turnover intention, and promote em-
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ployees’ unethical organizational behavior. However, there are scarce studies conducted in
non-Western countries on these relationships [75]. Consequently, this research contributed
to the literature by studying these relationships in the Egyptian context. Scholars have
found that employees overcome the perception of job insecurity by working hard, seeking
help from others [34,76], and engaging in impression management [77]. However, there is
scarce research that examines employees’ reactions to job insecurity by practicing behaviors
that are unethical but are in the name of the company.

Job insecurity was found to directly increase employees’ unethical behavior in the
name of the company. Employees may practice unethical organizational behavior that may,
in turn, assist them to be perceived as valuable to the organization and, accordingly, retain
employment or employment benefits. This result is consistent with [21], in which it was
found that job insecurity promotes employees’ unethical behavior.

Following [74,78], job insecurity was found to have a negative impact on employee
embeddedness to the organizations, especially amid the COVID-19 pandemic. When
employees feel the risk of future job loss and insecurity, they begin to reconsider their
job and their future career path in the company [32]. This causes them to lose association
with their supervisors and destruction in the match and alignment between their beliefs
and values and those of the organization. Due to a lack of empirical study on the factors
that influence job embeddedness [79], this result can enhance our understanding of such
a relationship. Job embeddedness, in turn, was found to promote employees’ unethical
behavior in the name of the company. This result is consistent with [31], who argued that,
as a result of increased levels of alignment and attachment between the employees and the
company, employees with higher levels of embeddedness will exhibit unethical behaviors
in the name of the organization.

Additionally, the current study gives evidence that when employees feel insecure, their
turnover intention is increased. This result is consistent with the study by [80]. Furthermore,
several previous studies have shown that job insecurity impacts job dissatisfaction and
intention to quit the job [81,82]. Turnover intention, in turn, can increase the employees’
unethical behaviors in the name of the company in the hopes that their sacrifices will be
rewarded with ongoing employment.

This study provides two contributions to practitioners and academics. First, job inse-
curity should be a high priority for top-level management and human resource managers
in hospitality organizations because it leads to a variety of negative consequences not
only for employees but for the organization as well. These consequences can include
reduced job embeddedness, low job satisfaction, reduced trust in management, poor orga-
nizational performance, increases in unethical organizational behavior, and high turnover
intention. The study, as well, highlighted the mediating role of job embeddedness and
turnover intention in increasing the effect of job insecurity on unethical organizational
behavior, as the direct impact of job insecurity on unethical organizational behavior was
further strengthened through these two mediators. Testing these relationships may enhance
academic’s understanding of the nature of the relationships between job insecurity and
unethical behavior.

Second, the study has further implications for managers in the hospitality industry.
In the context of a developing country (e.g., Egypt), where unemployment levels are
substantially high [8], job insecurity amid the pandemic may have destructive outcomes for
hospitality businesses. Perceived job insecurity may threaten the reputation and goodwill
of the hospitality industry due to employee’s practicing unethical behavior in the name of
the company to retain employment or employment benefits. Consequently, amid such a
severe pandemic, managers in the hospitality industry should avoid sending out signals
that may cause their employees to believe that they are in danger of losing their jobs. Any
uncertainty or miscommunication on the side of management can lead to workers’ feelings
of insecurity, resulting in low job embeddedness and high turnover intention, and can
promote unethical behavior in the name of the company.
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6. Study Limitations and Directions for Future Research

This study has four limitations. First, job embeddedness and turnover intention were
found to be partially mediated by the impact of job insecurity on unethical organizational
behavior. However, other variables (e.g., justice, job satisfaction, and trust in supervisor,)
may also intervene in this relationship. As a result, future studies should look at whether
the impacts are direct or are mediated by factors other than job embeddedness and turnover
intention. Second, due to the cross-sectional nature of the data obtained, causal correlations
among the variables cannot be deduced. Third, although we attempted to avoid common
technique bias [36], future researchers could employ longitudinal data or a variety of data
sources. Fourth, a different model can be employed to test these relationships in different
contexts using a multi-group analysis technique [83].
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Abstract: In organizations, unethical behaviors are pervasive and costly, and considerable recent
research attention has been paid to various types of workplace unethical behavior. This study
examines employees’ behaviors that are carried out for the benefit of one’s family but violate societal
and organizational moral standards. Drawing upon the self-maintenance and bounded ethicality
theories, this study examines the engagement of unethical organization behaviors (UOB) in the name
of the family during the COVID-19 pandemic. It examines the influence of job instability and the
mediating role of family financial pressure and family motivation. A total of 770 employees in hotels
and travel agents in Egypt were targeted, and the data were analyzed using structural equation
modeling. The results posit that perceived risk of job insecurity predicts engagement in unethical
organizational behaviors, while intentions of UOB increase by high family motivation and financial
pressures. Toward the end of this paper, a discussion on the theoretical and practical implications
and are presented.

Keywords: unethical organizational behaviors; job insecurity; family financial pressure; family
motivation; COVID-19 pandemic; tourism

1. Introduction

Job loss and job insecurity were among the topics that were of most concern as
consequences of the worldwide spread of the coronavirus. Export-dependent economies
and economies that rely on tourism have struggled adjusting to fluctuating and shifting
demand. The World Travel and Tourism Council (WTTC) suggested that the global job
market was at risk for 75 million people in 2020 [1], while the World Economic Forum
reported that the lockdown and layoff practices during the COVID-19 pandemic resulted
in 114 million job losses in 2020 [2]. Even employees who survive the layoffs become
anxious about their career and suffer high levels of job insecurity [3,4]. According to prior
studies, job insecurity is a significant hindrance-related stress that negatively influence
tourism business’s ability to achieve its desired work [4–6] and can lead to absenteeism
and anxiety [7].

As a result of the COVID-19 pandemic and according to social cognitive theory, em-
ployees who face job insecurity in addition to increased family financial strain are more
likely to use moral disengagement practices to disable moral self-regulation, resulting
in increased levels of unethical behavior. Moreover, researchers asserted that the heavy
losses suffered by business organizations created significant unethical organizational prac-
tice [3,8,9]. Approximately 90% of companies indicate that COVID-19 is a risk to ethical
behavior at work, according to a report from Ernst and Young [10]. Similarly, in a survey
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conducted in India by Bhattacharyya [11] during the COVID-19 outbreak, many employees
were found to be willing to engage in unethical behavior, such as falsifying records of
customers (32%) and disclosing false information to their managers (29%).

Researchers have recently been interested in researching the reasons behind unethical
practices during the COVID-19 pandemic and understanding the relationship with job loss
and perceived job insecurity. For example, guided by appraisal theories of emotion, Hille-
brandt and Barclay [4] argued that COVID-19 provokes anxiety and can drive employees
to prioritize their self-interest and promote cheating behavior in workplace. Elshaer and
Azazz [3] surveyed 650 employees working in the Egyptian tourism industry to explore the
psychological process that would drive unethical organizational behaviors by employees
who contend with job insecurity. They found that perceived job insecurity reduces job
embeddedness, strengthens turnover intentions, and encourages unethical behavior.

In addition, previous studies asserted that employees who suffer from stresses due to
workplace threats (e.g., job insecurity) may conduct UOB as a way to protect their gains and
job assets [12,13]. Employees conducting unethical organization behavior (UOB) can also be
driven by self-serving interest to acquire personal gains [14] or benefiting their organization
or group [15] while benefiting themselves accordingly [16]. Based on behavioral ethics
research, people can generally fail to make an objective assessment of the ethics of their
behavior in the workplace [17], since their cognitive biases cause them to underestimate or
ignore their unethical behavior. Elshaer et al. [18] added that often, employees do not make
an explicit decision to act unethically but rather seek to convince themselves that there is
nothing wrong with their behavior. In general, UOB can lead to devastating effects, such as
significant financial losses, legal prosecutions, and corporate closures [19,20]. While even
simple unethical behaviors in organizations can lead to significant hidden costs, tarnishing
employee morale and damaging a company’s reputation [21].

Despite the thrive of behavioral ethics research, negative behavior displayed within
organizations has such a wide scope that it is virtually not possible to explore within
the scope of a few research projects [22], and various studied contexts are needed to
unpack the drivers of UOB for mitigating resulting risks. Most previous research on
unethical behavior in the workplace focus on unethical pro-organizational behavior (in
the name of the company) [9] with little attention to unethical practices in the name of
self-interest [22–24] or the family [2,25]. The prevalent unethical behaviors during the
COVID-19 pandemic [3] and their possible relations with job insecurity [2] have raised
significant questions about the different forms of unethical organizational behavior (UOB)
during crises, the possible psychological process that drive such practices, and how it can be
mitigated. Therefore, to address this gap of research and based on theories of conservation
of resources, social cognitive and behavioral ethics (i.e., the self-maintenance and bounded
ethicality theories), the current study aims to further investigate the effect of job insecurity
on unethical organizational behavior among employees amid the COVID-19 pandemic,
using family financial pressure and family motivation as mediating variables. The results
of this study, thus, extend prior research results on conditions that shape unethical practices
in the workplace and better explain the widespread UOB during the COVID-19 pandemic.
It also provides insights into how organizations can address ethical challenges.

2. Theoretical Background and Hypotheses Development

2.1. Job Insecurity and Unethical Workplace Behavior

Job insecurity has long been a subject of study in a wide variety of research pa-
pers [2,4,26,27]. Numerous studies have been conducted in the hotel and tourism indus-
tries, notably on job insecurity and its effect on human behavior [2,28]. Job insecurity is
a “perceptual phenomenon” that focuses on a person’s current job stability threats [29].
Hellgren et al. [30] proposes two categories of job insecurity: quantitative “threats to the
job as a whole” and qualitative “threats to desired job characteristics”. Quantitative job
insecurity focuses on the expected job loss triggered by intentional or unintentional ad-
ministrative signals or appraisal reports by employees’ supervisors, while qualitative job
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insecurity illustrates how an individual perceives their future job loss in light of a perceived
threat [30].

Given the devastating effects of the COVID-19 pandemic on the economy, downsizing
has become a common strategy in recent years. Downsizing is a method of reducing
labor costs, streamlining operations, and increasing organizational competitiveness [31].
According to [32,33], organizational restructuring and the downsizing process have proved
to threaten workers and their careers, resulting in exacerbating perceived job insecurity [34].
The resulting stresses of perceived job instability may motivate employees to engage in
unethical actions that they believe might protect them against the threat of job loss or
even keep some important features of their job [23,35–39]. Unethical workplace behavior
may include actions that benefit the organization, group or employee self-interest, such
as diminishing colleagues’ efforts to improve personal relationships, reputations, and pro-
fessional success [40]. Employees’ activities and behaviors that are in direct conflict with
the organization’s norms and values may create significant financial losses [41] and jeopar-
dize organizational image [42]. Accordingly, as shown in Figure 1, the below hypothesis
is suggested:

Hypothesis 1 (H1). Job insecurity has a positive impact on workplace unethical behavior.

 

Figure 1. Research framework.

2.2. Job Insecurity, Family Financial Pressure, and Unethical Workplace Behavior

Employees as well as their families face financial difficulties as a result of the high
percentage of job insecurity [43]. Despite remarkable advances in our understanding of the
impact of job insecurity on well-being, stress, and health over the last several years [30,44],
it is difficult to infer causality. Financial stress on the family (i.e., related to satisfying basic
needs, family education cost, utilities payments, or family healthcare expenses) is likely to
exacerbate job insecurity, which in turn leads to financial pressure [45,46]. A few research
studies have explored the relationship between job insecurity and employees’ financial
well-being and pressure and provide contradicting results between significant [47] and
insignificant [45] effects. Therefore, the relationship between job insecurity and family
financial pressure requires further investigation.

Families’ financial difficulties are not just felt by the impoverished; they are also felt
by rich people who want to maintain pace with their friends. When confronted with
strong financial difficulties from family members, an employee’s principal purpose is to
relieve those pressures. The more pressing the need, the more significant this goal will
become. Generally, supporting one’s family monetarily is a key worth in human culture [48].
Liu et al. [25] elaborated that social expectations are framed, and laws are laid out to uphold
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the satisfaction of familial monetary obligations. When stressed to assist their families,
employees are bound to consider it to be their responsibility to make any strides important
to help their family, subsequently obscuring their moral obligation regarding their actions.

Based on the theory of conservation of resources developed by Hobfoll [12], when
people face a concern of losing their valuable resources, they become pressured to protect
those resources by, for example, acquiring recuperation assets. Accordingly, when em-
ployees encounter substantial financial difficulties in their families, they are more likely to
concentrate their efforts on obtaining financial compensation from their employer [46]. As a
result, self-justification of immoral actions in the workplace can then thrive [49]. Unethical
workplace activities may help alleviate the stress and aggravation felt by employees while
simultaneously improving the financial well-being of the employees’ families. Many sorts
of unethical behavior in the name of the family are directly linked to financial advantages
that might relieve financial stress, such as bringing organization possessions home for use or
accompanying relatives to the workplace to gain benefit from the organization’s resources.

According to the social cognitive theory proposed by Bandura [50] and the self-concept
maintenance theory developed by Mazar et al. [51], the readiness of self-justifications en-
courages unethical behavior through an expanded moral disengagement. Self-justifications
can make the UB looks less immoral; costs of the dishonest action are limited, disregarded,
or confounded; or casualties of the wrongdoing are undervalued or accused. In summary,
when family financial pressures are increased because of perceived job insecurity, employ-
ees may become more likely to participate in unethical workplace behavior to benefit their
family and decrease these related stresses. Thus, the following hypotheses were proposed:

Hypothesis 2 (H2). Job insecurity has a significant impact on family financial pressure.

Hypothesis 3 (H3). Family financial pressure has a significant impact on unethical work-
place behavior.

Hypothesis 4 (H4). Family financial pressure mediates the impact of job insecurity and unethical
workplace behavior.

2.3. Job Insecurity, Family Motivation, and Unethical Workplace Behavior

Supporting one’s family is a significant justification for why many people work,
yet surprisingly few researchers have investigated the effects of family motivation [47],
particularly in relation to perceived pressures and job insecurity. Moreover, Liu et al. [25]
noted that no previous study has thoroughly examined the role of the family as a motivating
factor for unethical behavior in organizations. Menges et al. ([47], p. 700) defines family
motivation as “the desire to expend effort to benefit one’s family”. Prior research suggested
that workers with a high family motive are more likely to prioritize family concerns and
perceive the family’s best interests as a main consideration [25,46,48]. This would likely
drive employees who place a high value on their families to justify immoral behavior in the
workplace since it benefits them personally and socially as well as their own families [52,53].

Relatedly, previous studies [53–55] explained that employees ted to perceive their
desire protect to benefit another party’s or beneficiaries’ interest (family members in this
study) as a moral (ease-to-use) justification for unethical behavior. Based on the concept of
bounded ethicality, an employee may often behave unethically as he/she either consciously
or unconsciously was able to disregard and justify his/her own misconduct [30].

Accordingly, this study suggests that when job insecurity increases, workers with
high family motivation may engage in unethical practices to benefit their family interests
and will demonstrate less attention to organizational moral standards. In other words,
whether individuals choose to be engaged in unethical organizational behavior (UOB) that
violates the moral code and interests of the firm can be determined by their familial motives.
Employees thus become more prone to justify their unethical workplace behavior in order
to alleviate their job insecurity:
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Hypothesis 5 (H5). Job insecurity has a significant impact on family motives.

Hypothesis 6 (H6). Family motivation has a significant impact on unethical workplace behavior.

Hypothesis 7 (H7). Family motivation mediates the impact of job insecurity on unethical
workplace behavior.

3. Methodological Approach

3.1. Development of Study Measures and Instrument

The formulation of the scales in this study was based on an extensive survey of previ-
ously employed theoretical items in the literature. This survey creates four factors, each
with their own set of items, which are then revised to fit the context of the hospitality in-
dustry (Hotels and travel agents). The operationalization of the study variables is depicted
in Table 1.

We use the fundamental processes proposed by Maddox [56] and Churchill [57] to
create 21 variables (questions) on a standard five-point Likert scale, where strongly disagree
is 1 and strongly agree is 5. The items measuring job insecurity were created with a multi-
item scale developed by Hellgren et al. [30] and employed by Elshaer and Azazz [3] in
the tourism industry. Family financial pressures were operationalized by three variables
based on the work of Conger et al. [58] and employed by Elshaer and Azazz [3] in the hotel
industry. We adopted the five items of family motivation of Menges et al. [47]; a sample
item is “It is important for me to do good for my family”. Finally, unethical workplace
behavior in the name of the family was measured by seven items derived from Liu et al. [25];
a sample item is “I took advantage of my position in the company to make things more
convenient for my family”.

The questionnaire was formerly in English; then, the back-translation approach was
adopted [59]. Three qualified academics (obtained Ph.D. degrees from UK) translated
the research questionnaire from its original language (English) to respondents’ language
(Arabic). Furthermore, another three academics conducted the back translation from
respondents’ language (Arabic) to English. The resulted revealed that the two versions
were the same and consistent with no differences. Using extensive pre-testing and piloting
stages, the research instrument was internally validated with input from six academics and
fifteen employees in the field of the hospitality industry. The pilot participants indicated
the measures’ high consistency and face and content validity. The final instrument was
administered to 1000 employees working in five-star hotels and travel agents in greater
Cairo, Egypt.

3.2. Process of Collecting Data

The study data were gathered in a three-waves process from 30 five-star hotels and
35 travel agents classified as category A in greater Cairo, Egypt. It was decided to use the
three-wave approach, with at least a one-month period between each wave, in order to
reduce the probability of common method variance (CMV) [60]. Participants in the first
wave (W1) provided information about their demographics as well as their perceptions of
job insecurity. After one month (W2), participants who had completed the first wave were
surveyed regarding unethical workplace behavior in the name of the family. After one more
month (W3), those who completed both the W1 and W2 surveys answered questions about
family financial stress and family motivation. To ensure that the data collected in all three
waves came from the same respondents, a coding system was used. The participants were
chosen with the help of the hotels/travel agencies mangers who agreed to let us use their
staff lists for scientific purpose. A total of 1000 non-managerial employees were randomly
chosen to participate in the three waves (W1, W2, and W3) of the survey process; replies
were obtained from 890, 800, and 770 people, respectively, demonstrating response rates of
89%, 80%, and 77%, respectively.
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4. Results

4.1. Descriptive Statistics

Of the 770 who completed the questionnaires in the final third wave, 70% were male.
Ten percent of those who responded in the final wave were between the ages of 18 and
23, 15% were 24–29 years old, 25% were 30–35 years old, 30% were 36–41 years old, and
20% were above 42 years old. In terms of education, 50% of the participants achieved
high school level, 30% obtained a college degree, and 20% had a bachelor’s level or above.
Regarding work experience, 30% of participants had experience for one year or less, 40%
had work experience of two to three years, while participants who had work experience
for more than five years accounted for 15% of the total targeted participants.

The variables mean ranged from 3.46 to 4.13, while the items’ standard deviation (S.D.)
scores were from 0.649 to 1.293, suggesting that the study data are more distributed and
less gathered around its mean value [61]. The skewness and kurtosis scores are not ex-
ceeding −2 or +2, suggesting that the study data have satisfactory normal distribution [62].
Furthermore, as depicted in Table 1, variance inflation factors (VIF) scores for all items were
below 0.4, which confirm that multicollinearity is not an issue in our study [63].

4.2. Measurement Model Assessment

For construct reliability and validity, we used confirmatory factor analysis (CFA) to
combine all dependent and independent unobserved latent variables into a single CFA
model that showed a satisfactory model fit: model fit: χ2 (183, n = 770) = 489.891, p < 0.001,
normed χ2 = 2.677, RMSEA = 0.031, CFI = 0.977, TLI = 0.978, NFI = 0.977), as depicted in
Table 2 [61,64]. We examined the composite reliability and discriminant validity of our
constructs using the estimates from this model [65]. Measuring the construct validity was
completed by examining convergent and discriminant validity for each construct. To test the
convergent validity of the factors, Table 2 shows that all factor loadings for our constructs’
items are statistically significant at the 0.001 level and exceed the minimum criterion of
0.5. Second, the average variance extracted (AVE) for all research constructs is greater
than 0.5. Finally, the construct reliability (CR) scores for all the employed four factors—job
insecurity (0.959), family financial pressure (0.939), family motivation (0.979), and unethical
workplace behavior in the name of the family (0.977)—exceeded the recommended 0.70
cut-off point. Thus, as Anderson and Gerbing [64] and Hair et al. [62] recommend, our
CFA output results revealed that all research constructs have a high satisfactory level of
convergent validity.

Table 2. CFA Discriminant and Convergent Validity.

Factors and Items Loading CR AVE MSV 1 2 3 4

1—Job Insecurity (a = 0.905) 0.959 0.799 0.33 0.894

Job_Inst_1 0.948

Job_Inst_2 0.976

Job_Inst_3 0.979

Job_Inst_4 0.823

Job_Inst_5 0.817

Job_Inst_6 0.800

2—Family Financial Pressure (a = 0.917) 0.939 0.837 0.33 0.182 0.915

Fin_Pres1 0.914

Fin_Pres2 0.935

Fin_Pres3 0.895
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Table 2. Cont.

Factors and Items Loading CR AVE MSV 1 2 3 4

3—Family Motivation (a = 0.902) 0.979 0.904 0.13 0.47 0.053 0.951

Fam_Motiv_1 0.939

Fam_Motiv_2 0.977

Fam_Motiv_3 0.931

Fam_Motiv_4 0.937

Fam_Motiv_5 0.970

4—Unethical Workplace Behavior (a = 0.918) 0.977 0.857 0.16 0.125 0.11 0.43 0.926

Unethic_1 0.913

Unethic_2 0.884

Unethic_3 0.940

Unethic_4 0.923

Unethic_5 0.976

Unethic_6 0.971

Unethic_7 0.868

Model fit: (χ2 (183, n = 770) = 489.891, p < 0.001, normed χ2 = 2.677, RMSEA = 0.031, SRMR = 0.039, CFI = 0.977,
TLI = 0.978, NFI = 0.977, PCFI = 0.809 and PNFI = 0.810). CR: composite reliability; AVE: average variance
extracted; MSV: maximum shared value. Diagonal values: the square root of AVE for each dimension. Below
diagonal values: intercorrelation between dimensions.

The discriminant validity of constructs was assessed using Cronbach alpha values,
correlation matrixes, and the square root of AVEs, as recommended by Fornell and Lar-
cker [65]. Table 2 showed the correlation matrix, composite Cronbach alphas, and AVE
values of the research four factors. As displayed in Table 2, bold diagonal values (the
square root of AVEs) are larger than off-diagonal values (the correlations between those
factors), which support a satisfactory discriminant validity for research factors as advocated
by Fornell and Larcker [65]. Finally, the AVE values for all the four factors surpass the
maximum shared values (MSV), further supporting a satisfactory level of discriminant
validity. Overall, our measurement model demonstrates satisfactory levels of composite
reliability and discriminant validity, according to the previous findings.

4.3. Structural Model Assessment

Following the establishing of confidence in the adequacy of the employed measures,
we conducted structural equation modeling (SEM) to test the impact of job insecurity on
unethical workplace behavior in the name of the family via family financial pressure and
family motivation. The evaluation of the hypothesized model is confirmed through two
main criteria: (1) the overall model goodness of fit (GoF) using the recommended indices
such as x2/df, TLI, CFI, RMR and RMSEA and the statistical significance level for the
models’ hypotheses. As shown in Table 3, the GoF measures for the structural model
yielded satisfactory results. Additionally, the results of the anticipated model are illustrated
in Figure 2 and Table 3.

The interrelationship in the suggested model contains seven justified hypotheses that
investigate interactions among the research latent variables. The SEM analysis revealed that
all seven hypotheses are significant at a statistical p-value less than 0.05. Hypothesis 1 (H1)
investigated the direct effect of job insecurity on unethical workplace behavior in the name
of the family, which was supported (T-value = 3.759, p < 0.01) with a path coefficient of 0.21,
demonstrating that the two variables have a positive direct relationship. Likewise, the SEM
analysis revealed that the job insecurity significantly and positively affects family financial
pressure (H2) (T-value = 12.479, p < 0.001) with a path coefficient of 0.39, thus supporting
hypothesis number 2 (H2). Additionally, in line with our proposition, the effect of family
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financial pressure on unethical workplace behavior in the name of the family was found to
be significant and positive (T-value = 13.018, p < 0.001) with a correlation coefficient of 0.45,
therefore supporting hypothesis number 3 (H3). Furthermore, as proposed, hypothesis
number five tested the impact of job insecurity on family motivation, and the analysis
gave signals of a positive and significant (T-value = 10.444, p < 0.001) association between
the two factors with a correlation coefficient of 0.37, thus supporting hypothesis number
5 (H5). Finally, as proposed in hypothesis number 6 (H6), the impact of family motivation
on unethical workplace behavior in the name of the family was found to be significant and
positive (T-value = 15.702, p < 0.001, coefficient = 0.49); thus, hypothesis number 6 (H6)
was confirmed.

Table 3. Result of structural model.

Hypotheses
Beta
(β)

C-R
(T-Value)

R2 Hypotheses
Results

H1 Job insecurity Unethical workplace behavior 0.21 ** 3.759 Supported

H2 Job insecurity Family financial pressure 0.39 *** 12.479 Supported

H3 Family financial pressure Unethical workplace behavior 0.45 *** 13.018 Supported

H4 Job insecurity  Family financial pressure  Unethical workplace
behavior

Path 1: β = 0.39 ***;
t-value = 12.479

Path 2: β = 0.45 ***;
t-value = 13.018

Supported

H5 Job insecurity Family motivation 0.37 *** 10.444 Supported

H6 Family motivation Unethical workplace behavior 0.49 *** 15.702 Supported

H7 Job insecurity  Family motivation  Unethical workplace
behavior

Path 1: β = 0.37 ***;
t-value = 10.444

Path 2: β = 0.49 ***;
t-value = 15.702

Supported

Unethical workplace behavior 0.52

Model fit: (χ2 (184, n = 770) = 677.488, p < 0.001, normed χ2 = 3.682, RMSEA = 0.043, SRMR = 0.049, CFI = 0.974,
TLI = 0.975, NFI = 0.967, PCFI = 0.709 and PNFI = 0.710). *** p < 0.001, ** p < 0.01.

Figure 2. The structural model. ***: significant level below 0.001, **: significant level below 0.01.
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To test hypotheses 4 and 7, suggestions introduced by [62,66] were adopted to evaluate
the mediation impact of family financial pressure and family motivation in the relation-
ship between job insecurity and unethical workplace behavior in the name of the family.
Specifically, Zhao et al. [66] declared that for “direct-only nonmedication effects”, only
direct path coefficients should be observed, and that only direct path coefficients should
be observed with a significant p-value, while all indirect relationships should not be sta-
tistically significant. For “complementary mediation”, all direct and indirect correlations
should be significant p-value with the same sign. Finally, “competitive mediation” is
supported when all relationships (direct and indirect) are significant but with opposing
signs. As pictured in Figure 2, all the tested paths are significant with the same positive
sign, as depicted in Table 4. Specifically, the direct relationship between job insecurity
and unethical workplace behavior in the name of the family is significant and positive
(β = 0.21, t-value = 3.759, p < 0.001), and job insecurity directly, positively, and significantly,
affects family financial pressure (β = 0.39, t-value = 12.479, p < 0.001) and family motivation
(β = 0.37, t-value = 10.444, p < 0.001). In the same vein, family financial pressure was found
to have a direct, positive, and significant relationship with unethical workplace behavior in
the name of the family (β = 0.45, t-value = 13.018, p < 0.001). Similarly, family motivation
was found to have a direct, positive, and significant relationship with unethical workplace
behavior in the name of the family (β = 0.49, t-value = 15.702, p < 0.001). These results sup-
ported the complementary mediation of family financial pressure and family motivation in
the relationship between job insecurity and unethical workplace behavior in the name of the
family, therefore supporting hypotheses 4 and 7. Furthermore, specific indirect estimates
from job insecurity to unethical workplace behavior through family financial pressure was
calculated from the SEM Amos output (as shown in Table 4) to detect mediation, in which
the lower (0.210) and the upper value (0.393) generated a significant (p > 001) standardized
indirect estimates of 0.303. Similarly, the specific indirect estimate from job insecurity to
unethical workplace behavior through family motivation was lower (0.216), and the upper
value (0.389) created a significant (p > 001) standardized indirect estimate of 0.326. The
previous results further support H4 and H7.

Table 4. Calculating mediation effects from Amos output.

Indirect Path
Unstandardized

Estimate
Lower Upper p-Value

Standardized
Estimate

Job Insecurity → Family financial pressure →
Unethical workplace behavior 0.341 0.210 0.393 0.001 0.303 ***

Job Insecurity → Family Motivation →
Unethical workplace behavior 0.334 0.216 0.389 0.001 0.326 ***

*** p < 0.001.

Finally, the standardized indirect path coefficient and total effects may also be reviewed
in the SEM output to detect mediation impacts [62]. The standardized indirect path
coefficients from the job insecurity to unethical workplace behavior in the name of the
family via the mediating role of family financial pressure and family motivation increase
the direct impact from 0.21 (β = 0.21, p < 0.01) to a total impact of 0.65 (β = 0.65, p < 0.001).
This suggests that unethical workplace behavior in the name of the family increased by 44%
via the mediating role of family financial pressure and family motivation. Furthermore, the
proposed structural model showed a high level of explanatory power (R2), explaining 52%
of the variation in unethical workplace behavior in the name of the family (Table 3).

5. Discussion and Implications

The outbreak of COVID-19 has created an opportunity to better understand the
relationship between unethical behavior and perceived risk of job insecurity in tourism
organizations. Drawing to theories of conservation of resources, social cognitive and
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behavioral ethics (i.e., the self-maintenance and bounded ethicality theories), this study
examined family motivation and financial pressure as mediators of the relationship between
job insecurity and unethical organizational behaviors. The results provide insights into
the reasons behind the increased UOB during the COVID-19 pandemic [2,3,8,9], and
they would add to researchers and practitioners understanding of how to address ethical
challenges in their organizations.

A survey was created and distributed to 770 employees of five-star hotels and Category
A travel agencies. To evaluate the proposed structural model as well as the measurement
model, two main data analysis methods were used. SEM was used to evaluate the proposed
structural model, and CFA was used to evaluate the measurement model’s convergent
and discriminant validity, respectively. The findings revealed that the measurement model
exhibited good convergence and discriminant validity, and that the proposed structural
model accurately represented the data. A total of seven hypotheses were proposed and eval-
uated. The results revealed that job insecurity has a direct impact on unethical workplace
behavior in the name of family as well as an indirect impact through financial pressure
and motivation imposed by the extended family. The indirect effect increases the total
effect of job insecurity on unethical organization behavior in the name of the family by 44%,
providing evidence that both family financial pressure and family motivation play a role in
mediating the relationship between job insecurity and unethical organization behavior in
the name of the family. All endogenous variables combined account for 52% of the variance
in unethical organizational behavior to benefit family, according to the findings.

These results extend the prior results of Lawrence and Kacmar [38], who found
emotional exhaustion as a mediator in the relationship between job insecurity and unethical
behavior. This is by highlighting the role of emotional exhaustion that derived from
family financial pressures and motivation. Complementing prior research, family financial
pressures [25,46] and motivations [9,55] were found to reduce self-regulatory resources
and motivate unethical behaviors in the name of the family. The results indicated that
participants who suffered high job instability in their workplace experienced higher levels
of family pressures and were more prone to practice UOB to benefit their relatives. In
support, Zhang et al. [46] articulated that when employees encounter substantial financial
difficulties in their families, they are more likely to focus on obtaining financial benefits
from their employer. In addition, this study provides empirical support for the argument
of Hillebrandt and Barclay [4] that anxiety elicited by COVID-19 may focus employees’
attention on their self-related interest and encourage cheating and other unethical behaviors.

5.1. Implications to Theory

The result of this study has a three-fold contribution to theory. First, it extends the
discussion of previous studies on conditions that shape unethical practices in workplaces.
Most previous studies have identified that perceived job insecurity results in UOB that
are either for benefiting the organization or self-serving. While this study adds empirical
evidence on the important effect of family-related pressures, financial or motivational, on
UOB, with particular attention of the influence of these factors when accompanied with
job insecurity. Second, this study tries to answer the calls of prior researchers [3,4,22,25,66]
to further examine the influence of environmental factors (e.g., COVID-19 outbreak) on
UOB. The results add to explaining the reasons of the widespread unethical behaviors in
organizations encountered during the COVID-19 pandemic. In particular, the current study
adds to the understanding of the psychological process that employees may go through in
making unethical decisions when faced by job insecurity. It is also the first study to discuss
the mediating role of family motivation and financial pressure in the relationship between
perceived job insecurity and UOB.

Third, this study answers calls to examine the employee’s family as a source of moti-
vation to possible UOB [25,46]. Despite previous warnings of its possible strong influence
on unethical workplace behavior [46], family motivation has received little empirical and
theoretical attention. Instead, most studies have regarded family motivation as a driver of
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work effectiveness (e.g., [47]). Therefore, by demonstrating the role of family motivation
in triggering unethical workplace behavior, this study extends research knowledge about
possible psychological aspects that fuel UOB. At the same time, it gives insights to the
possible dual role of family motivation as a source of desirable (work effectiveness, for
more information see [47]) and undesirable organizational actions (UOB).

5.2. Implications to Practice

The tourism industry was the most affected during the COVID-19 pandemic. The large
seen shutdowns and layoffs during the pandemic and their effect on employee’s psychology
and behavior would have a long-lasting difficult influence on tourism workplaces and
hospitality industry if not well understood and dealt with by decision-makers. Although the
influence of COVID-19 on job loss and job insecurity has received much attention in recent
tourism and hospitality research, a more comprehensive picture of the detrimental effect of
job stress and anxiety on employee’s behavior still needs to be explored to better inform
tourism decision-makers [9,23]. In this regard, this study contributes to the understanding
of why the COVID-19 pandemic has induced UOB in the tourism industry and highlights
the role of job insecurity and family pressures and motivation in increasing UOB in the name
of the family. This would inform tourism decision-makers and managers toward preventing
unethical behavior and the possible damaging consequences on financial performance and
reputation. Decision-makers should strive to advocate social messages and enact policies
that reduce employees’ perceived job insecurity, since this is a gateway to UOB.

In addition, based on the concept of bounded ethicality, the current study asserted
that ambiguous circumstances (e.g., job insecurity) may veil the ethical aspects of em-
ployee’s decisions, as people lean to self-justification of their immoral actions in the work-
place [17,18,67]. Therefore, pressures of job loss may drive even honest employees to engage
in minor dishonesty and simultaneously stay ignorant (ethically blind) of the ethical reper-
cussions of their acts [18,68]. Thus, with this in mind, organizational managers need to
carefully observe the actions of all employees and regularly provide moral reminders, which
can be a useful tool to reduce or prevent UOB. Organizations also should assess the ethical
development of employees, promote moral actions and punish for unethical behavior.

6. Conclusions, Limitations, and Further Research

The prevalent and costly unethical practices in workplaces and their different types
have attracted recent research attention, especially during the COVID-19 crises. This study
investigated a neglected yet important form of UOB: unethical organizational practices in
the name of the family. It proposed a model that may assist academics and practitioners in
better understanding of how perceived job insecurity influences UOB through the medi-
ating effect of family financial pressure and family motivation. The results revealed that
perceived risk of job insecurity predicts employees’ engagement in UOB, while intentions
of unethical behaviors increase by high family motivation and financial pressures.

However, this study has some limitations that offers opportunities for future research
papers. The current results of the analyzed data showed that family motivation and fi-
nancial pressure partially mediated the impact of job insecurity and unethical workplace
behavior. To further our understanding on the relationship between job insecurity and
UOB, future research papers can investigate more mediating variables (e.g., work inten-
sification, trust in management, feeling of guilt, and job embeddedness) that can affect
the relationship between job insecurity and unethical workplace behavior in the name
of the family. Moreover, future studies should investigate possible boundary conditions
such as moral identities and religious commitment, since previous studies, for example,
revealed that moral identity undermines the strong influence of the self-control depletion
on dishonesty and unethical practices [69].

Although this study ensured the confidentiality and anonymity of the questionnaire
for the participants, the self-reported survey used in this study may encourage partici-
pants to biases their answers, since questions were about unethical actions to benefit the
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family. Thus, future studies can allow peer evaluation through colleagues or supervisors
for more objectivity. In addition, future research can address the practices of decision
makers to diminish UOB for family benefit and suggest methods that can be followed to
control unethical practices. Furthermore, the collected data were cross-sectional; therefore,
causal association between latent variables cannot be completely confirmed, and it is rec-
ommended for future investigations to collect longitudinal objective data or a different
data source to validate the study model. Finally, a multigroup analysis approach can be
conducted in future studies to validate and compare the results of the current study with
data collected from different context (industry/country) [70]. Finally, it is important to
highlight that the current study explores the relationship between family pressure and
unethical workplace behavior under job insecurity. Accordingly, the UOB examined is not
general but rather related to the benefit of the family. Future research would need to study
general and other specific unethical behaviors that prevail in times of crisis (e.g., under job
insecurity) and apply them to different contexts to understand how prevalent UOB is and
how to mitigate its undesired consequences.
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