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Abstract
The study aims to assess and analyze the social outcomes of the COVID-19 pandemic. The study uses the discourse of 
comprehensive literature review to identify the outcomes, Interpretive Structural Modeling (ISM) for developing a structural 
model and Matrices’ Impacts Cruise’s Multiplication Appliquée a UN Classement (MICMAC) for analysis, classification of 
societal outcomes, and corroboration of results of ISM. Data from fifteen experts was collected through a survey question-
naire. As a result of the literature review, a list of sixteen outcomes was generated and verified by a panel of experts. Results 
of ISM revealed that the outcomes, namely, “emotional instability,” “mental health self-harm,” loneliness reduced recreational 
activities, obesity, and “increased screen time” come at the top of the model; therefore, they are less vital outcomes, whereas 
the most significant outcome which is at the bottom of the model is “employment instability”; hence it has a major impact 
on the society. The remaining outcomes fall in the middle of the model, so they have a moderate-severe impact. Results of 
MICMAC validate the findings of ISM. Overall findings of the study reveal that “employment instability” is the crucial social 
outcome of the COVID-19 pandemic. It is an original attempt based on real-time data, which is helpful for society at large, 
researchers, the international community, and policymakers because this study provides a lot of new information about the 
phenomenon. The study includes understanding society at large, policymakers, and researchers by illustrating the complex 
relations and simplifying the connections among a wide range of social outcomes of COVID-19.
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Introduction

World Health Organization declared coronavirus as a global 
pandemic initially identified in Wuhan, China, in Decem-
ber 2019. Later it spread to European countries, the USA, 
and worldwide. This pandemic has taken millions of lives 
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to date. Healthcare departments, technological people, and 
people in different fields all around the globe were unpre-
pared for what they were about to face. Such challenging 
and changing situations and qualms, where the death toll 
and mortality rates are high (Atif & Malik 2020; Yang and 
Usman 2021; Dietz & Santos-Burgoa 2020), have forced 
people to live in a quarantine lockdown situation. People 
are obligated to work from home and are in a state of panic 
about how they will survive through these circumstances 
(Wilson et al. 2020). There is plenty of literature that tells 
that the pandemic has brought a fair share of advantages 
like families are coming closer and spending more time 
with each other, playing indoor games, and doing chores. 
Some of them (upper-class families in particular) are happy 
and comfortable being quarantined, but in some cases (e.g., 
middle class, educated, and jobholders), it is the other way 
round. Middle-class, educated, and job holders are worried 
about meeting the necessities of life (Usman and Balsalobre-
Lorente 2022; Wilson et al. 2020). This worry creates the 
tension of risk decline/discontinuity of livelihood that can 
ultimately lead them to fear, anxiety, frustration, boredom, 
emotional instability, etc. (Banerjee & Rai 2020; Peters & 
Bennett 2020; Szabo et al. 2020; Waris et al. 2020; Abbass 
et al. 2021a; Williams et al. 2020). The impact of this pan-
demic is just beyond the mortality and deaths alone. As fam-
ilies and individuals have to stay in isolation, lockdown situ-
ation has been prolonged, no recreational activities for kids 
and elders; with these circumstances, people are facing a 
multitude of problems like stress, fear, frustration, boredom, 
emotional instability, depression, and, the most critical fac-
tor, the risk of making ends meet. With the outbreak of pan-
demic and influx of research, literature (published/unpub-
lished) also erupted into the panorama, e.g., Waris et al. 
(2020) asserted that treatments for people who were fight-
ing with the disease, other people who were homebound, 
and daily routine activities were stopped. Many people lost 
their jobs and were facing anxiety, stress, and mental health 
issues (Holmes et al. 2020; Kesar et al. 2021); Huang et al. 
(2022); Mamun and Ullah (2020) stated that there are many 
risk factors of COVID-19 ordinary in many countries, such 
as social isolation and social distancing, economic recession, 
exacerbated poverty, and mental health problems, including 
unavailable or poorly managed healthcare facilities. Rana 
et al. (2020) found that healthcare workers face extreme anx-
iety and stress because they work in high-stressed physical 
environments. Atif and Malik (2020) bolstered that Pakistan 
is relatively more vulnerable to the COVID-19 pandemic 
because of limited resources allocated to healthcare systems. 
Khan et al. (2020) concluded that people responsible for 
running the health systems in countries worldwide were not 
mentally or physically prepared for this looming and threat-
ening disease. Saqlain et al. (2020) affirmed that dealing 
with COVID-19 is likely to engage everyone right from the 

head of state to the ordinary person and demands to work 
together in the country’s best interest.

Despite media claims that the COVID-19 pandemic 
is bringing societies closer in this challenging time, real-
ity seems the other way round because there are a lot of 
instances of being all alone in this trouble. People face the 
fear of getting infected, how to earn, and how to work from 
home while just sitting at home idle and just eating. They are 
also scared about not getting proper medical treatments on 
time, especially with poor financial conditions. Due to fear 
of not getting timely medical help to save lives, people are 
under stress and depression, and in this way, they ultimately 
land into the thoughts of harming themselves. It has become 
imperative to study this type of outcome of COVID-19 seri-
ously, rigorously, and compressively. The significance of 
this study is that it will help by providing a lot of new infor-
mation to all stakeholders. It will create awareness about 
mental health situations that contemporary studies usually 
ignore (Usman et al. 2021). To be more exact, there are 
many counter effects of the COVID-19 pandemic to which 
society at large, policymakers, and other stakeholders can-
not understand appropriately. The gravity of not understand-
ing the counter effects of this pandemic can create havoc as 
aftermath. Therefore, this study is aimed to (i) identify social 
outcomes of the COVID-19 pandemic, (ii) analyze and 
develop a structural model of the outcomes, (iii) substanti-
ate results of the structural model, and discuss the results of 
the study in contrast to realities. To achieve the objectives 
of this research study, ISM and MICMAC methodologies 
are selected because it has some benefits over rival meth-
ods (Abbass et al. 2021b; Abbass et al. 2022; Usman et al. 
2022; Shaukat et al. 2021). The study is divided into dif-
ferent parts: literature review, methodology/data collection, 
modeling/analysis/results and discussion, and conclusion.

Literature review

Keeping in view the utmost importance of reviewing con-
temporary literature necessary for setting the study’s outset, 
a detailed literature review is done. The authors explored 
all renowned databases containing scientific literature, e.g. 
JStor, Emerald, Elsevier (Science Direct), Willey Blackwell, 
Sage, Hindawi, Karger, etc. Keywords used to search litera-
ture included COVID-19 pandemic, coronavirus, social out-
comes of COVID-19, the socio-economic impact of corona-
virus, societal outcomes of COVID-19 pandemic, effects of 
COVID-19 on society, etc. We come across many research 
studies from different perspectives, including published, 
accepted for publications, and unpublished. The literature is 
screened based on the degree of relevance. It is pertinent to 
document some of the relevant research studies across the 
globe before embarking on the topic to set the outset of the 
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survey, viz., a study of investigation on human stress during 
COVID-19 pandemic and its relation with other relevant fac-
tors in Bangladesh (Amit et al. 2021); a study on distress, 
anxiety, and depression that collected data from 15,704 Ger-
man residents to analyze the mental health of German general 
public during COVID-19 (Bäuerle et al., 2020); a study on 
socio-economic crises in Italy (Cerami et al., 2020); research 
study on self-harm, suicidal ideation, and harm in the UK 
during COVID-19 (Iob et al., 2020), an articles on effects of 
COVID-19 pandemic in India: a threat of life and livelihood 
(Krishnakumar & Rana, 2020); a research study on develop-
ment of mental health service during COVID-19 pandemic 
in China (Li et al. 2020); a research study on COVID-19 out-
break and its impact on social and mental health of children 
and youngsters that examines the sample data before and 
during COVID-19 period in Netherland; a research article 
analyzing the mental and physical health of 13,002 athletes 
in USA (McGuine et al., 2021); a study examining the rela-
tionship of sociodemographic factors with emotional wellbe-
ing of youngsters in Brazil during COVID-19 (Szwarcwald 
et al., 2021); and a study of recreational opportunities during 
COVID-19 pandemic in Oslo, Norway (Venter et al. 2020), 
etc. In this way, a wide variety of research literature is found 
in the research mentioned above databases.

Further, Banerjee and Rai (2020) and Williams et al. 
(2020) asserted that social distancing and isolation effec-
tively mitigate the transmission of a novel coronavirus. 
Still, it induces boredom and loneliness, causing damage 
to psychological and physical health. Dietz and Santos-
Burgoa (2020) and Onder et al. (2020) that the increased 
prevalence of obesity in the COVID-19 outbreak is associ-
ated with high mortality. Islam et al. (2020) affirmed that 
COVID-19 had created fear and stress, resulting in chaos 
in the family life cycle, short temper, fetter sound sleeps, 
and even suicidal ideation. Kesar et al. (2021) collected data 
from five thousand respondents across twelve states of India 
and argued that the COVID-19 pandemic is causing food 
insecurity, greater unemployment, and livelihood. Killgore 
et al. (2020) argued that loneliness had become a critical 
public health concern in the COVID-19 pandemic that is 
significantly associated with suicidal ideation and depres-
sion. Szabo et al. (2020) buttressed that the COVID-19 pan-
demic urged behaviorists to develop new skills/activities for 
parents to manage a home environment that promotes the 
emotional wellbeing and health of the children/family. Wang 
et al. (2021) gathered data from 4479 Asians of seven mid-
dle-income countries of Asia (Iran, China, Malaysia, Phil-
ippines, Pakistan, Vietnam, and Thailand) to examine the 
COVID-19 pandemic impacts on social, economic, and men-
tal health and revealed that it has a severe impact on social, 
economic, physical, psychological,and livelihood of people 
worldwide. Literature shows that mental illness is widely 
prevalent, totally dependent on people’s circumstances and 

conditions. People are facing depressive disorders to that 
they are unaware. The irony is that mental healthcare access 
is minimal, specifically in underdeveloped and develop-
ing countries, worsening the situation. In a pandemic, this 
problem is exacerbated because mental health needs are 
going unnoticed due to limited resources. COVID-19 era 
has changed the overall living lifestyle of the communities 
(Egede et al., 2020). This abridged literature representation 
helped us prepare a list of outcomes (Table 1).

Initially, the literature review prepared a list of social out-
comes of the COVID-19 pandemic and presented the same 
to a panel of experts to solicit opinions about the social 
consequences qua reality. The experts were asked to assess 
relevance, appropriateness, and sufficiency; they were given 
the option to add, merge and/or delete the outcome from/
within the list. As a result of this process, we generated a list 
of sixteen outcomes subject to study.

Methodology/data collection

With interpretivism as an epistemological orientation, the 
study follows an inductive, exploratory approach. The survey 
design includes a detailed literature review: data collection 
through field survey, analysis, and structural modeling. The 
study uses the discourse of comprehensive literature review 
for identification of the outcomes, Interpretive Structural 
Modeling (ISM) for developing a structural model, and 
Matrices’ Impacts Cruise’s Multiplication Appliquée a UN 
Classement (MICMAC) for analysis, classification of societal 
outcomes, and corroboration of results of ISM. Data from 
fifteen experts collected through a survey questionnaire were 
explained in a one-on-one survey face-to-face. The popula-
tion under study is the individuals from the middle-income 
class of the society because they are sensitive to periodi-
cal income and survival shocks. The sampling strategy is 
purposive sampling, and respondents are chosen on pre-
determined criteria based on the study’s objectives. Using 
this sampling technique makes it possible to reach the tar-
geted sample objectively in the given time. Initially, twenty 
respondents (experts) were invited to participate in the study, 
and ultimately only eighteen completed and participated in 
the research but found some of the surveys stereotype/inva-
lids. There are different techniques for finalizing the variables 
for study, and there is a wide variety of eliciting the data 
from respondents (Shaukat et al., 2021). According to ISM 
norms, primary data is collected from a pre-constituted panel 
of experts (Niazi et al., 2019a, b). As the data related to this 
study did not exist, forming the panel of experts is appropri-
ate for keeping the concept of model exchange isomorphism. 
Fifteen valid responses are used in analysis, modeling, and 
classification. The data is collected through a field survey 
using a matrix type VAXO-based questionnaire. Respondents 
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were explained and guided one-on-one face-to-face to estab-
lish the ‘leads to’ relationship among the factors with the 
instructions: (i) fill the white cells only, (ii) not to fill the 
black and grey cells, (iii) enter V when the row is leading to 
the column, (iv) enter A when the column is leading to the 
row, (v) enter O when there is no relation between row and 
column and enter X when row, and (vi) column is leading 
to each other. The step-wise classical procedure of ISM is 
adopted from Abbass et al. (2021b) .

Panel of experts

A panel of experts is constituted according to the rules and 
norms of ISM for generating the primary data. The panel 
of experts is usually selected and created when the data 
does not exist/is unreliable, the data is limited, or the data 
collection process is expensive. The data does not exist in 
this scenario, and collecting data from the general public 
and/or statistical sample is neither possible nor feasible/
practicable/meaningful. Therefore, it is appropriate to go for 
non-probability sampling (particularly purposive sampling). 
There are two types of purposive samples, i.e., homoge-
nous and heterogeneous. It depends upon the context of the 
study to opt from within heterogeneous or homogenous. 
Usually, 8–12 experts are sufficient on the heterogeneous 
panel and 12–20 experts on the homogeneous panel. Since 
this study uses a homogeneous panel, a set of data taken 
from fifteen experts (valid responses for this study) suffice 
to support the study (Jena et al. 2017). To recruit the experts 

on the panel, the usual criteria are theoretical knowledge 
related to the topic, practical experience, and the capabil-
ity of understanding the phenomenon. For the study, the 
experts recruited on the panel from middle-income class 
families with additional qualifying criteria being: (i) uni-
versity graduate in social sciences so that they should be 
able to understand the questionnaire and context, (ii) job 
holders in middle-level management in some national or 
multi-national companies, (iii) coming from the area that 
was predominantly affected by COVID-19 pandemic and 
resultant lockdowns, (iv) experienced corona infection him-
self or at least one of the family members, (v) aware of the 
implications of COVID-19 pandemic in general, and (vi) 
willing to participate in this study. Initially, 25 experts were 
identified, briefed, and invited to participate in the study, out 
of which only 20 were agreeable, and 18 practically partici-
pated in this study. A perusal of the collected data revealed 
that only 15 responses are correct, appropriate, and useable 
for the study. Therefore, for all practical purposes, the panel 
of respondents consists of 15 respondents. It took us more 
than 2 months to complete the process of data collection. 
Visits were being done after taking an appointment on calls 
to the experts. There are different methods of practically 
eliciting the data from people’s minds (Niazi et al. 2019a, 
b; Qazi et al. 2020). We stimulated the data on VAXO-based 
matrix using face-to-face, one-on-one method. There were 
two stages to involve the panel; the first stage was variable 

Table 1  Social outcomes of COVID-19 pandemic

Source: Authors constructed

Code Factors Description Source

1 Employment instability Unemployed, not working for some time, out of the labor force, or 
working as a part-time worker

Wilson et al. 2020

2 Emotional instability Refers to a changeable mood due to a certain situation Caprara and Pastorelli 1993
3 Distress This means being in trouble due to a temporary cause which leads to 

mental strain
Burke et al. 2020

4 Mental health A form of an individual which develops from social circumstances Williams et al. 2010 
5 Suicide/self-harm Deliberate intention to hurt or kill oneself Asarnow et al. 2020
6 Change in interaction with family Disturbed or changed relationship with the family Szabo et al. 2020
7 Loneliness Feeling of being isolated Stickley et al. 2021
8 Reduced recreational activities Refers to the task, which helps in refreshing one’s mind and body Venter et al. 2020
9 Boredom A state of being idle and having nothing exciting to do Chen 2020
10 Increased leisure time Refers to a state of being free for a longer time Chen 2020
11 Obesity State of being overweight due to increased eating Hussain et al. 2020
12 Increased screen time More time is allotted to television, mobiles, and laptops Suggested by Experts
13 Less productivity Refers to producing less or no quality work di Mauro and Syverson 2020
14 Fear of getting infected Unpleasant feeling or threat of getting infected Peters and Bennett 2020
15 Low self-esteem Describes the sense of oneself worth and value Lee et al. 2021
16 Risk of livelihood Refers to fear of providing necessities of life Paul et al. 2021
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verification/data collection; and the other stage was model 
verification. After this, the model was being developed and 
requested a panel of experts again to check and review it 
conceptually and theoretically, after the thorough explana-
tion of the model to them.

Modeling/analysis/results and discussion

Interpretive Structural Modeling (ISM)

The data were put in an MS Excel sheet and is aggre-
gated: (i) by applying the “count if” function for count-
ing responses on paired alternatives and (ii) by applying 

“majority rule” to opt for an alternative for each paired 
relation. Structural Self-Interaction Matrix (SSIM) is 
developed from the aggregated data (Table 2).

The initial reachability matrix (Table 3) was developed 
by applying classical rules of converting SSIM into binary 
codes (Warfield 1973).

Given the presence of transitivity, all the 0 s in the ini-
tial reachability matrix (Table 3) are evaluated, and some 
of the 0 s are changed with 1* (indicating the existence of 
transitive relations). The transitive relations are scientifi-
cally detected using appropriate functions of MS Excel. A 
fully transitive matrix (Table 4) is extracted due to seeing 
transitivity.

Table 2  Structural Self-Interaction Matrix (SSIM)

Table 3  Initial reachability 
matrix
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Table 4  Fully transitive matrix

Table 5  Iteration I

Code Reachability set Antecedent set Intersection set Level

1 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,6,8,12,14 1,2,3,4,6,8,12,14
2 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 I
3 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,6,7,8,9,10,12,13,14,15,16 1,2,3,4,6,7,8,9,10,12,13,14,15,16
4 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 I
5 2,4,5,7,8,11,12,14,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 2,4,5,7,8,11,12,14,16 I
6 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,6,7,8,9,10,11,12,13,14,15,16
7 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 I
8 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 I
9 2,3,4,5,6,7,8,9,10,11,12,13,14,15 1,2,3,4,6,7,8,9,10,11,12,13,14,15,16 2,3,4,6,7,8,9,10,11,12,13,14,15
10 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,6,7,8,9,10,11,12,13,14,15,16 2,3,4,6,7,8,9,10,11,12,13,14,15,16
11 2,4,5,6,7,8,9,10,11,12,13,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 2,4,5,6,7,8,9,10,11,12,13,15,16 I
12 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 I
13 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,6,7,8,9,10,11,12,13,14,15,16 2,3,4,6,7,8,9,10,11,12,13,14,15,16
14 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,12,13,14,15,16 1,2,3,4,5,6,7,8,9,10,12,13,14,15,16
15 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,6,7,8,9,10,11,12,13,14,15,16 2,3,4,6,7,8,9,10,11,12,13,14,15,16
16 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1,2,3,4,5,6,7,8,10,11,12,13,14,15,16 2,3,4,5,6,7,8,10,11,12,13,14,15,16

Table 6  Iteration II Code Reachability set Antecedent set Intersection set Level

1 1,3,6,9,10,13,14,15,16 1,3,6,14 1,3,6,14
3 1,3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 II
6 1,3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 II
9 3,6,9,10,13,14,15 1,3,6,9,10,13,14,15,16 3,6,9,10,13,14,15 II
10 3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 3,6,9,10,13,14,15,16 II
13 3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 3,6,9,10,13,14,15,16 II
14 1,3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 II
15 3,6,9,10,13,14,15,16 1,3,6,9,10,13,14,15,16 3,6,9,10,13,14,15,16 II
16 3,6,9,10,13,14,15,16 1,3,6,10,13,14,15,16 3,6,10,13,14,15,16
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The iteration method (Warfield 1973, 1974) is used to 
partition the fully transitive matrix (Table 4) that resulted 
into four iterations (Tables 5, 6, 7 and 8).

Conical matrix is prepared through permuting from the 
level partitioning aforementioned. It is not out of context to 
present the abridged form of ISM analysis (Table 9). It is 
nothing more than offering the ISM process in condensed 
form.

The grey cells indicate the extraction of the ISM model 
on diagonals which is transformed into a graphical represen-
tation as ISM model (Fig. 1).

The ISM model reveals that the outcomes coded as 2, 4, 
5, 7, 8, 11, and 12 fall on Level I. The outcomes coded as 3, 

6, 9, 10, 13, 14, and 15 fall at Level II. The outcome coded 

Table 7  Iteration III

Code Reachability set Antecedent set Intersec-
tion set

Level

1 1,16 1 1
16 16 116 16 III

Table 8  Iteration IV

Code Reachability set Antecedent set Intersection set Level

1 1 1 1 IV

Table 9  Condensed 
presentation of ISM

Fig. 1  ISM model.  Source: Authors constructed
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as 16 falls at Level III, and the outcome coded as one falls at 
Level IV. All the outcomes have two-way relations at levels.

MICMAC analysis

MICMAC analysis is performed in Fig. 2 to support the find-
ings of the ISM method. That follows scale centric approach; 
we divided the Cartesian plane into four quadrants, i.e., inde-
pendent, autonomous, and dependent and linkage.

Suppose we observe the driving-dependence diagram, 
the outcome coded as 1 is categorized in the independent 
quadrant. Outcomes coded as 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, and 16 are categorized in linkage quadrant, 
whereas no outcome falls under autonomous and dependent 
quadrant; however, outcome coded as 5 is a marginal case 
having the potential of becoming dependent.

Results

The study aims to assess and analyze the social outcomes of 
the COVID-19 pandemic. Outcomes are identified from the 
literature, data concerning the paired relationships among 
outcomes are collected from experts, and the ISM method 
is used for modeling and the MICMAC method for analysis. 
Sixteen primary outcomes surfaced as a review of literature 
that is the subject matter of the research study (Table 1). 
Results of the ISM model show that the outcomes emotional 
instability (2), mental health (4), suicide/self-harm (5), lone-
liness (7), reduced recreational activities (8), obesity (11), 
and increased screen time (12) fall on Level I. The outcomes 
distress (3), change in interaction with family (6), boredom 
(9), increased leisure time (10), less productivity (13), fear of 
getting infected (14), and low self-esteem (15) fall at Level 
II. The outcome risk of livelihood (16) falls at Level III, and 
the outcome employment instability (1) falls at Level IV. 
The factors (outcomes in this case) that occupy the model’s 
top are less critical to the system. Factors that occupy the 

middle of the model have moderate acute effects, and the 
factors at the bottom of the model are the most vital to the 
system. Accordingly, the outcome “employment instability” 
(1) is the most critical one in this case. Results of MICMAC 
show that employment instability outcome (1) is independ-
ent, whereas emotional instability (2), distress (3), mental 
health (4), suicide/self-harm (5), change in interaction with 
family (6), loneliness (7), reduced recreational activities 
(8), boredom (9), increased leisure time (10), obesity (11), 
increased screen time (12), less productivity (13), fear of 
getting infected (14), self-esteem (15), and risk of livelihood 
(16) are linking, whereas, no outcome is autonomous and 
dependent. Suicide/self-harm (5) is a marginal case having 
the potential of becoming dependent. Still, since we have 
religiously followed the scale-centric approach of dividing 
the Cartesian plane into four quadrants and technically it 
falls in linkage quadrant, therefore, we reported as it is. The 
factors that have high driving but low dependence power 
are called independent. They can influence and drive the 
other factors and need immediate attention because they are 
critical to the system. In this study, outcome “employment 
instability” coded as (1) is an independent factor that needs 
the immediate attention of policymakers. The factors with 
low driving power but high dependence power are called 
dependent. They are least critical to the system; in this study, 
“suicide/self-harm” coded as (5), though technically fall in 
linkage, has the potential to become dependent and is least 
critical as such. It can be taken care of indirectly. The factors 
that have high dependence and driving power (at the same 
time) are known as linkage. They are unsure, very agile, and 
unsettled factors, and action on these factors affects others 
and in turn to themselves; therefore, taking any policy deci-
sion/action on them demands high care. If the majority of the 
outcomes fall under this quadrant, it means that the system 
is yet in the process of making some sense. The results that 
have low driving and low dependence are known as autono-
mous. They are independent of the system; therefore, they 

Fig. 2  Driving-dependence 
diagram.  Source: Authors 
constructed



61474 Environmental Science and Pollution Research (2023) 30:61466–61478

1 3

need to be removed, but sometimes they are also important, 
having few powerful connections. The absence of autono-
mous factors is considered as evidence of the fact that all 
factors under study are relevant to the system. There is no 
independent factor in this study that means that all factors 
under investigation are essential. Overall, this research study 
shows that employment instability is the crucial outcome 
that has a significant impact. The results are displayed and 
juxtaposed in Table 10.

Against all the outcomes, driving, dependence, effective-
ness, quadrants, and level are mentioned to visualize the 
results in eye span. One of the factors is highlighted in grey 
and contains comments as “key factor.” It is the most critical 
outcome, as evident from the results of this study.

Discussion

With the main objectives of identifying, assessing, and ana-
lyzing the social outcomes of pandemics and applying ISM/
MICMAC as methodologies, valuable results surfaced. It is 
worth discussing the study’s findings in reality and against 
contemporary literature. Among the influx of the pub-
lished/unpublished literature, the study is distinct on many 
counts. Studying stressful behaviors is admittedly a crystal-
ized topic, but studying it in the COVID-19 pandemic is a 
recent phenomenon. Fear, stress, short temperedness, fetter 
sound sleeps, suicidal ideation, insecurity, unemployment, 
frustration, boredom-ness, emotional instability, depres-
sion, etc. The variables like that are studied many times by 
many studies in traditional fashion. One can find hundreds 

of studies using large statistical samples of thousands of 
respondents and analyzing them through deterministic mod-
els. The social outcomes of the COVID-19 pandemic are 
the aftermath of a very recent phenomenon that needs to 
be approached holistically and differently. We built a study 
that addresses the issue differently and instead compres-
sively since it is envisaged on many variables, depth instead 
of breadth of a dataset, aggregate mental models of an 
expert focus group, different contextual and study settings, 
and new methodologies. We could not find literature that 
directly addresses this issue in a comprehensive exploratory 
manner. The survey unearthed and structured the poorly 
articulated complex relations of different social outcomes of 
the pandemic. The structural model that emerged from this 
study is a validated logical model coupled with a classifica-
tion of variables that can hardly be found in the literature. 
Pinpointing one key variable (i.e., employment instability) 
based on empirical evidence makes this study distinct from 
within influx of literature. Following are the studies that we 
find a bit closer and can be contrasted to the current study 
(Table 11).

Bodrud-Doza et al. (2020) is a study based on online 
surveys using the principal component and hierarchical 
cluster analysis. It reveals a significant positive relationship 
between fear of COVID-19 pandemic and socio-economic 
crises. This study used an extensive set of statistical data. 
It provided a piece of limited information on the determin-
istic pattern, and it is different from the current research 
on accounts of methodology, data set, scope, context, and 
the results. Rossi et al. (2020) tested the anxiety-buffer 

Table 10  Juxtaposed results of literature, MICMAC, and ISM

Result of literature review Results of MICMAC Results of ISM Comments

Code Issue Driving Dependence Effectiveness Cluster Level

1 Employment instability 16 8 8 Independent IV Key factor
2 Emotional instability 16 16 0 Linkage I
3 Distress 16 14 2 Linkage II
4 Mental health 16 16 0 Linkage I
5 Suicide/self-harm 9 16 -7 Linkage I
6 Change in interaction with family 16 15 1 Linkage II
7 Loneliness 15 16 -1 Linkage I
8 Reduced recreational activities 16 16 0 Linkage I
9 Boredom 14 15 -1 Linkage II
10 Increased leisure time 15 15 0 Linkage II
11 Obesity 13 16 -3 Linkage I
12 Increased screen time 16 16 0 Linkage I
13 Less productivity 15 15 0 Linkage II
14 Fear of getting infected 16 15 1 Linkage II
15 Low self-esteem 15 15 0 Linkage II
16 Risk of livelihood 15 15 0 Linkage III
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hypothesis, a statistical study conducted in relatively a nar-
row scope and is different from the current research in-depth 
and scope. Cerami et al. (2020) theoretically evaluated the 
differences in the perceived impact of COVID-19 on society, 
economy, and health. This is undoubtedly a good attempt but 
did not provide any empirical evidence; therefore, the cur-
rent study is also different because it is an empirical study 
based on real-time data collected from an affected focus 
group. Although these studies generally addressed the phe-
nomenon like the current research, the present study is more 
comprehensive in scope, uses rigorous methodologies, and 
contributes relatively more accurate information on the phe-
nomenon under investigation.

Conclusion

COVID-19 pandemic has created havoc for humanity, mak-
ing everything unstable and uncertain. The lives of the peo-
ple are disturbed. Most people feel loneliness, boredom, 
frustration, emotional instability, employment instability, 
and distress as fewer recreational and healthy activities are 
available. Screen time has increased, individual eating hab-
its, and eating capacity have also increased, which leads 
to obesity which is also a source of stress. The study aims 
to assess and analyze the social outcomes of the COVID-
19 pandemic. Outcomes are identified from the literature, 
data concerning the paired relationships among outcomes 
are collected from experts, and ISM is used for modeling 
and MICMAC for analysis. There are sixteen significant 
outcomes found due to literature reviews considered for this 
research study. Results of ISM reveal that the outcomes 
coded as 2, 4, 5, 7, 8, 11, and 12 falls on Level I, outcomes 
coded as 3, 6, 9, 10, 13, 14, and 15 fall at Level II, outcome 
coded as 16 falls at Level III, and outcome coded as 1 falls 
at Level IV. Results of MICMAC revealed that the outcome 
coded as 1 is categorized in the independent quadrant, and 
outcomes coded as 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, and 16 are categorized in linkage quadrant, whereas, no 
outcome falls under autonomous and dependent quadrant; 
however, outcome coded as 5 is a marginal case having 
the potential of becoming dependent. Overall results of this 
research study show that “employment instability” is the 
critical social outcome of the COVID-19 pandemic, which 
has a significant impact on society as an aftermath. The rest 
of the outcomes are driven by this one decisive, independ-
ent outcome.

Theoretical contributions

The study has contributed a list of outcomes of the COVID-
19 pandemic, ISM model, MICMAC (driving-dependence) 
diagram, and simplified information about inter-relation-
ships and influences of those outcomes.

Practical implications of the study

This study is valuable for:

1. Middle-class jobholders provide them with a lot of new 
information on possible outcomes.

2. It is helpful for health officials and regulators as it 
embodies policy guidelines and directions to redress 
and redirect the social consequences of the COVID-19 
pandemic.

3. Academia and researchers since it provides a refined 
theoretical framework for future research. The com-
munity at large allows for understanding and a lot of 
insights into the complex relations underlying among 
outcomes.

Limitations of the study and directions for future 
studies

There are certain study limitations. First, it uses a qualita-
tive approach to address the issue; therefore, future stud-
ies should use quantitative methods to address the issue 
more objectively. Second, the data has been collected from 
respondents from Pakistani middle-income families; there-
fore, the study results are generalizable accordingly. In this 
context, future studies can be conducted in different coun-
tries. Third, a limited number of outcomes are investigated; 
therefore, future studies can add more results and replicate 
the study. Four, the data has been collected from a limited 
number of individuals; it is recommended that the data 
should be collected from more respondents from different 
backgrounds to corroborate the study results.
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