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ARTICLE INFO ABSTRACT
L. . Background: Spread of COVID-19 worldwide created anxiety, stress. In the
Or ’gmal Article meantime, healthcare workers have been suffering from significant

psychological distress due to providing direct care to the patient, side injuries
and quarantine. The present research aims to investigate and identify the factors
involved in reduction of psychological effects of COVID-19 by interpretive
structural modeling.

Methods: This study was a mixed study (quantitative and qualitative). The
OPEN 8AC€ESS study population included doctors, supervisors and nurses of the clinical
departments of Khatam-ul-AnbiyaAbarkoh Hospital in Yazd. The participants
were selected using the snowball sampling method. Semi-structured interviews
were used to collect data. In the qualitative part of the research, mainly library
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Results: The results show that the most psychological effects of Covid-19 are
related to “appropriate measures to reduce the disease such as environmental
ventilation” and "financial support of personnel” and "sufficient provision of
personal protective equipment” and "dedicated sufficient manpower to the
involved departments” (with a power of 8). And the lowest influence is related
to "continuous training of stress management and constant presence of a
psychologist” (with an influence of influence 5)

Conclusion: The basic factors in the research model include continuous stress
management training, the presence of a psychologist, and inspection of infected
areas. By the management team and providing adequate personal protective
equipment.
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Introduction

In the late 2019, a viral pandemic was reported
in Wuhan, China. The disease was caused by a
new mutated virus belonging to the coronavirus
family called COVID-19 (1). Currently,
coronavirus has caused severe and acute
respiratory distress syndrome in some patients, and
can cause death in some cases. It has spread to all
countries all over the world (2). According to the
formal reports, more than 128 million people in the
world have become infected by March 2021 and
the death rate has been reported more than 2.5. The
death rate has been reported more than 2.5 million
people. In Iran,lackof treatment or prevention ways
and the predicted infection of at least 60% of the
society suggested by the epidemiologists have
created a lot of concern (3). Regarding the
pandemic nature of the disease affecting all the
economic, political, social, and even military
sectors of countries, the psychological effects of
this virus on people’s mental health have become
significantly important (4). The pathogenic nature
of this virus, its quick spread, and death rate,
impacts mental health of different classes of the
society including patients, healthcare workers,
families, children, students, patients with mental
ilinesses, and even people with different jobs (5-
7). In the face of this large-scale public infectious
event, medical workers are under both physical and
psychological pressure (6).Stress is an unavoidable
phenomenon in life. However, in the case of its
repetitive occurrence and the person’s inability to
cope with that, it can cause physical and mental
disorders (8, 9). Since healthcare workers work in
the front line of fighting with this virus, they are
more exposed to continuous stress. A paper
released in March 2020 titled “The emotional
effects of coronavirus” suggests that the elderly
with psychiatric disorders are more susceptible to
the subsequent distresses. Meanwhile, this paper
has shown that most healthcare workers in
hospitals do not receive any education for mental
health care. Fear is an obvious consequence of
social quarantine (10). Based on the results of
previous studies obtained at the time of the spread
of SARS and Ebola, health care workers suffer

from some harmful psychological disorders such as
anxiety, fear and stress.Thiscan affect the quality
of their activities and services (11).

Another study titled “Immediate psychological
responses and correlated factors in the early stages
of coronavirus pandemic in Chinese population”
has evaluated people’s perception of stress,
anxiety, depression, and their related psychological
factors in coronavirus pandemic. The people’s
psychological impacts and mental health were also
evaluated. In this study, 53.8% of the participants
reported the experience of moderate to severe
psychological impacts of coronavirus, and 16.5%
reported moderate to severe depression symptoms.
28.8% reported moderate to severe anxiety
symptoms, and 8.1% reported moderate to severe
stress. There was a correlation between high levels
of psychological impacts of coronavirus, stress,
anxiety, depression and female gender, being a
student, physical symptoms such as tiredness,
dizziness, runny nose, and poor health. Also, there
was a correlation between lower levels of
psychological impacts of coronavirus, stress,
anxiety, and depression and having updated
information about treatment methods, pandemic
conditions, and prevention means such as washing
hands, wearing gloves, and wearing a mask (12).

Due to the prevalence of COVID-19 disease
worldwide and the rate of deaths due to this
disease, healthcare workers are more likely than
others to be exposed to psychological disorders
and anxiety. Based on the results of the presented
studies, it seems that the care and maintenance of
mental health of medical care workers dealing with
infectious patients as well as Covid-19 disease is of
great importance.

In this study, in order to level and establish
conceptual relationships between the factors
affecting the psychological effects of Covid-19
disease among the treatment staff, interpretive
structural modeling was used. Interpretive
structural modeling is a way to design a pattern of
complex and multiple relationships between
variables of a phenomenon. Structural-interpretive
modeling is one of the exploratory methods of
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model design in management. In this method, first,
effective and basic factors are identified and then,
using the method that has been presented, the
relationships between these factors and the way to
achieve progress by these factors are presented.
The ISM method analyses the relationship between
indicators by analyzing the criteria at several
different levels.

The current risky condition has affected mental
health of healthcare workers and their
psychological wellbeing. Therefore, the present
research aims to explaining the factors involved in
the psychological effects of covid-19 on healthcare
workers. It proposes different plans and protocols
to protect their health as well.

Methods

In terms of the type of research, the type of
research is mixed (quantitative and qualitative).
The statistical population of this research was
hospital experts, 30 of whom were selected as a
statistical sample using the snowball sampling
method. In the qualitative part of the research,
mainly library studies and expert opinions were
used. In the quantitative part of the research, a
structured self-interaction matrix was used. The
basis of our pairwise comparisons between
research components was used in the form of a
square matrix to receive experts' votes and
opinions. This research is a descriptive analytical
study performed by structural equation modeling.
This research has been performed by structural
equation modeling SSIM is a systematic method
used for developing and understanding the
relationships between the elements of a complex
system. It was proposed by Warfield in 1974 (13).
This method is an interactional learning process in
which, a set of different interrelated elements are
organized in a comprehensive systematic model.
This method helps to develop and direct the
complex relationships between the elements of a
system. Structural equation modeling primarily
provides a list of the variables that are related to
the problem. These variables are obtained by
studying the literature, expert interview, or
guestionnaire. This method is an interpretive one,
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because the judgment of a group of people
determines whether there is any relationship
between these elements or not. Furthermore, this is
a structural method; because the relationships are
based on an overall structure derived from a
complex set of variables (the main idea of
structural equation modeling is to decompose a
complex system into several subsystems
(elements) by using scientific experience and
knowledge of the experts to develop a multilevel
structural model.

Structural self-interaction matrix (SSIM)

Structural equation modeling suggests that the
experts’ opinions become used in the development
of content relationships between the variables
based on different management methods such as
brainstorming, nominal group, etc. As a result, in
this research, the opinions of 30 experts have been
used for determining the content relationships
between the obstacles to tourism development in
Iran. The experts were asked about each pair of
criteria to express their opinions about the
relationship between the two criteria. Four
indicators were used to present the relationships
between the two criteria i.e. i and j.

V: If i only affect j.

A: If i affects j and j affects i, too.

X: If only j affects i.

O: If there is no relationship between i and j.

According to Warfield instruction (1974) (13),
the experts’ opinions were used to determine the
relationship between the obstacles to tourism
development.

Initial reachability matrix

The structural self-interaction matrix changes
into a zero-one matrix that is called the initial
reachability matrix. This matrix only includes zero
and one. Replacement of zero and one for the four
primary numbers (0, -1, 1, and 2) is done as the
following:

If the intersection of i and j in SSIM is equal to
V, in the reachability matrix (i, j) will be equal to 1
and (j, i) will be equal to 0.

If the intersection of (i, j) in SSIM is equal to A,
in the reachability matrix both (i, j) and (j, i) will
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be equal to 1.

If the intersection of (i, j) in SSIM is equal to X,
in the reachability matrix both (i, j) and (j, 1) will
be equal to 0.

If the intersection of (i, j) in SSIM is equal to O,
in the reachability matrix (i, j) will be equal to O
and (j, i) will be equal to 1.

[ . Cq1 Cy Cn '|

¢ 0 dyp . . dip
D= c, dyy 0 0 v dyp

¢, dp1 dpz - o O

In matrix D i.e. the initial reachability matrix,
zero and one are replaced for each of the dj
indicators, while c; indicates the factors involved in
reduction of the mental pressure imposed by
coronavirus conditions.

Final reachability matrix

The final reachability matrix is obtained for the
criteria regarding the extension relationship to
adjust the initial reachability matrix. For this
purpose, the initial reachability matrix should be
raised to the power of K+1; so that (M*=M"*%). In
this way, some of the zero elements will also be
changed into one and presented as (1").

After developing the relation matrix or the initial
reachability matrix, the final reachability matrix
should be obtained by the following relations (I is
the identity matrix).

M=D+I

M*zMK:MK+1

In large and complex systems, it is assumed that
each component can be resulted from itself. So, all
the entries of the main diagonal of the final system
matrix are always 1. For this purpose, the identity
matrix is summed with the initial reachability
matrix to get the final matrix. The properties of the
final matrix include the following:

M*=M

For this purpose, the obtained final matrix is
raised to the power as far as the above situation is
realized. Then, the obtained matrix will be the final
matrix. The number of 1s located in the first row
indicates the lines or the effects on the first
criterion. The component that affects all the
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components of the system and is not affected by
any component is called the source.

Stratification of the criteria

After determining the initial and final
reachability sets for each of the criteria and
determining the joint sets, the criteria will be
stratified. The joint set is obtained by finding the
commonalities of the initial and final reachability
sets. The criteria whose joint set is the same as
their reachable set are prioritized as the first level.
Other levels of the criteria will be specified by
removing these criteria and repeating this process.
Then, based on the determined levels and the final
matrix, ISM diagram is drawn. Each level is
determined by repeating the following rule (C is
the set of criteria).
R(cj) nA(cj) = R(cj) Ve € C

Clustering the criteria

To segment the criteria in the final reachability
matrix, driving power and dependence power
should be calculated for each of the elements. The
driving power of an element refers to the number
of criteria that are affected by that element
including itself. The dependence power refers to
the number of criteria that affect the element and
lead to that. The driving and dependence powers
are used in the analysis of the Impact Matrix
Cross-Reference  Multiplication Applied to a
Classification (MICMAC) in which the criteria are
divided into four groups including autonomous,
dependent, linkage, and independent (the driving)
criteria. The analysis of Impact Matrix Cross-
Reference  Multiplication  Applied to a
Classification (MICMAC) aims to determine the
driving and dependence power of the variable.

e The first group includes the autonomous
variables that have a poor driving and dependence
power. These variables are almost detached from
the system and they have weak relationships with
that.

e The second group includes the dependent
variables that have a poor driving power and a
stronger dependence power than the other
obstacles.

¢ The third group includes the linkage variables
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that have a strong driving and dependence power.
These variables are unstable factors; i.e. any action
concerning these factors can affect both the factor
itself and the other factors.

e The fourth group includes the independent
factors that have a strong driving power and a
weak dependence power. As it is observed, a
criterion with a strong driving power is called the
key criterion and is assigned to the group of
independent or linkage variables.

The initial reachability matrix

The initial reachability matrix is obtained by
changing the SSIM indicators into zero and one.
This matrix only includes zero and one. The zero
and one numbers are placed based on the following
rules.

-If the cell indicator is V, that cell is assigned 1
and its symmetric cell is assigned 0.

-If the cell indicator is A, that cell is assigned 0
and its symmetric cell is assigned 1.

-If the cell indicator is X, that cell is assigned 1
and its symmetric cell is assigned 1.

-If the cell indicator is O, that cell is assigned 0
and its symmetric cell is assigned 0.

Final reachability matrix

After developing the initial reachability matrix,
the final reachability matrix is formed to adjust the
initial reachability matrix. This matrix presents the
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driving and dependence power of each variable.
The driving power of an element refers to the
number of criteria that are affected by that element
including itself. The dependence power refers to
the final number of the variables that create the
mentioned variable.

Drawing the model of the interaction of the
factor

First, authors put the criteria in a descending
order based on their levels. The structural model
was drawn by nodes and lines. It was done using
the matrix resulted from the ordered matrix. If
there was relationship from i to j, it was presented
by an arrow from i to j. The final diagram obtained
by removing the extended modes and segmentation
of the levels is presented in the diagram.

Results

The experts in this research included 30 doctors,
supervisors and nurses from the clinical
departments of Khatam Hospital with at least 8
years of service experience. Their demographic
status is listed in the table below.

The results obtained from the interviews with
experts and the use of the interpretive structural
method, respectively, with the formation of an
interactive structural matrix, are described in the
following tables.

Table 1. Frequency distribution of demographic variables

Variables Frequency Percent
male 18 60.0
Sex Female 12 40.0
Doctor 8 26.7
Superintendent/ Supervisor 10 33.3
work experience N Mean std
P 30 11.73 4.61

11
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Table 2. Structural self-interaction matrix

Y c1 c2 c3 c4 c5 c6 c7 c8

C1 . o
example using ventilation

C2
observance of the protocols
C3 Providing financial support for the personnel

C4 presence of a psychologist

5 team
C6 Supplying enough personal protective equipment

Adopting proper Strategies to reduce the transmission of disease, for

Providing information about COVID-19 and its transmission ways,

Continuous education on stress management and continuous

Continuous inspection of the infected wards by the management

C7 Allocating enough human force to the infected wards

c8 communication with their families

To show the one-way effect (criterion i leads to criterion j) V
To show a one-way effect (criterion j leads to criterion i) A
To show the two-way influence of X

To show the lack of relationship between the two criteria O

Allocating a space to a virtual contact room for health workers’

o
X O O X
> » < O >»
O X O X X O
OX O O X O ©O

Table 3. Primary access matrix Factors affecting the psychological effects of Covid-19

0O
-
O
N
0O
w

O
~
(@]
ol
(@]
»
(@]
\‘
O
[00)

C1
C2
C3
C4
C5
C6
Cc7
C8

COoORRRRERRE
OFRPO0OO0OO0OR K
PP OOOR R

- If the symbol of the house is v, the number one
is placed in that house and the number zero is
placed in the corresponding house.

- If the house symbol is A, the number zero is
placed in that house and the number one is placed
in the corresponding house.

oo - - ~o0oo0 o
ORrRPRRPRRFPROOR
RPORrROORrR OO
OFRPORrRORRLO
RPORrROORrR OO

- If the symbol of the house is x, the number one
is placed in that house and the number one is
placed in the corresponding house.

- If the symbol of the house is o, the number
zero is placed in that house and the number zero is
placed in the corresponding house.

Table 4. The ultimate access matrix Factors affecting the psychological effects of Covid-19

i Jc1 c2 c©3 c4 ©5 C6 C7 C8 Penetration power
C1 1 1 1 1 1 1 1 1 8

C2 1 1 1 1 0 1 1 1 7

C3 1 1 1 1 1 1 1 1 8

C4 0 1 0 0 1 1 1 1 5

C5 0 1 0 1 1 1 1 1 6

C6 1 1 1 1 1 1 1 1 8

Cc7 1 1 1 1 1 1 1 1 8

C8 1 1 1 1 1 1 0 1 7

The degree of dependence 8 7 8 7 7 6 8 6

12
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The results show that the strongest effect is that
of *“adopting proper strategies to reduce the
transmission of the disease, for example using
ventilation”, “providing financial support for the
personnel”,  “supplying adequate  personal
protective equipment”, and “allocating adequate

Journal of Community Health Research 2022; 11(3); 7-17.

human force to the infected wards” (with the
Penetration power of 8) and the weakest driving
power is that of *continuous education of
stress management and continuous presence
of a psychologist” (with the Penetration power
of 5).

Table 5. The level of variables of the psychological effects of Covid-19

No Factors affecting the psychological effects of Covid-19

Leveling
criteria

Providing financial support for personnel

Supplying enough personal protective equipment

oo ~No ok~ wiN -

families

In order to determine the level of factors in the
final model, for each of them, access to the set of
prerequisites and subscriptions is determined. The
access set, in addition to the agent itself, includes
the set of factors that the investigated agent leads
to. The access set is a prerequisite. If the set of

Adopting proper strategies to reduce transmission of the disease, for example using ventilation

Providing information about COVID-19 and its transmission ways, observing protocols

Continuous education on stress management and continuous presence of a psychologist
Continuous inspection of the infected wards by the management team

Allocating adequate human force to the infected wards
Allocating a space to a virtual contact room for the health workers’ communication with their

N P WLWWWEN -

access and sharing is the same for an agent, that
agent is placed at the highest level, then this agent
is leveled, set aside, and the leveling for other
agents continues in the same way until all agents
are leveled. The result leads to the definition of 3
levels.

Adopting proper strategies to
reduce the transmission of the
disease, for example using
ventilation

. J

Providing financial support R >
for the personnel

Allocating adequate human
force to the infected wards
7

Providing information about
coronavirus and its
transmission ways, observing
protocols
2

T

i\

Allocating a space to a virtual
contact room for the health
workers’ communication
with their families

!

Supplying enough personal
protective equipment

Continuous inspection of the
infected wards by the
6 management team

T
Continuous education of
stress management and
continuous presence of a
psychologist
4

Shape 1. Model of mutual effects of psychological effects of covid19

13
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The first level was determined as the mostly generalized to other variables. The second-level
affected group and the last level was determined as factors that affect the first-level factors include
the most effective group. As seen in the figure, the promotion of information about coronavirus and its
third level factors (continuous education of stress transmission ways, observance of the protocols,
management and continuous presence of a and allocating a space to virtual contact room for
psychologist, continuous inspection of the infected the health care workers to communicate with their
wards by the management team, and supplying families. The first-level factors (assigning adequate
adequate personal protective equipment) are the human force to infected wards, providing financial
fundamental factors of the research model. As a support for the personnel, and adopting appropriate
result, the factors involved in reduction of the strategies to reduce the viral transmission such as
mental atmosphere and the dominating conditions ventilation) are mutually interdependent and they
should originate from the mentioned variables and do not affect the other factors by themselves.

Table 6. Power of influence and dependence Factors of the psychological effects of Covid-19

Cl C2 C3 C4 C5 C6 C7 C8

Penetration power 8 7 8 5 6 8 8 7
The power of dependence 8 7 8 7 7 6 8 6

After determining Penetration and dependence importance and explain the psychological effects
powers, by MICMAC analysis that presents the of the covid-19 disease among the employees. For
Penetration and dependence power of the this purpose, in order to identify the effective
variables, researchers included all the factors in the factors in reducing the psychological effects, the
four clusters of Impact Matrix Cross-Reference literature review and the opinions of the identified
Multiplication Applied to a Classification experts were used, and finally, by using the
(MICMAC). On the developed MICMAC matrix, interpretative structure modeling technique, the
the border points are usually larger than the experts' opinions and their connection and
average number of factors by one unit. In other sequence were integrated. Known effective factors
words, since eight factors are studied in this include adopting appropriate measures to reduce
research, the number of border points on the disease transmission, such as environmental
MICMAC matrix was considered 5. However, ventilation, increasing information about corona
regarding the research conditions, different borders and the ways of transmission and compliance with
can be also considered. The borders should be protocols, financial ~support of personnel,
determined so that they can well classify the Continuous training of stress management and
factors into the clusters. In figure 5, the horizontal permanent presence of a psychologist, continuous
axis presents the dependence power, and the visits of the management team to the involved
vertical axis presents the driving power. departments, provision of sufficient personal

protective equipment, allocation of sufficient
manpower for the involved departments, allocation
of a space as a virtual room for communication
with the family, which was extracted using
MICMAC analysis, which diagnosed And the
analysis shows the power of influence and
dependence of the variables, and after determining
the power of influence or influence and the power
of dependence, all the factors can be placed in the
four clusters of the applied cross-reference

Discussion

After the spread of the corona virus, nurses and
doctors were at the forefront of fighting this virus,
after the announcement of the pandemic situation
in the world, fear and anxiety increased among all
the people of the world as well as the medical staff.
It was named as the most common mental
disorders among the therapy staff.

In this article, we tried to introduce the

14
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multiplication effect matrix method.

According to MICMAC analysis, “continuous
education on stress management and continuous
presence of a psychologist” has been the most
affected factors. They are, therefore, considered
dependence factors with poor driving power.
Nevertheless, they have a higher dependence
power than other factors. In other words, these
factors are the result of interactions between other
factors. In fact, there are more important factors
involved in reduction of the mental pressure of
COVID-19 leading to this factor.

Other variables are considered linkage variables;
i.e. they have strong driving power and
dependence power. Those with high driving power
are considered the key variables. They belong to
the independent or linkage groups. Any action
concerning these variables leads to a change in
other variables. Meanwhile, no variable belonged
to the autonomous and independent groups.

Zhan et al. confirmed that the stress caused by
the fear of COVID-19 in a two-way relationship
with physical infections leads to a decrease in
health, sleep quality and post-traumatic stress
symptoms. This is due to the effects of COVID-19
stress on the subscale of anxiety symptoms and
disorder. Sleep regards the health of the same
people, which in this study, the relationship equals
to 31(19). Shigemura et al. demonstrated that using
coping skills to control stress causes many
problems in the field of mental health. The rapid
spread of the Covid-19 and the crisis caused by
this virus and the current high-risk mental health
status of individuals and especially the medical
staff is endangered (20). Therefore, identifying the
cause of these psychological disorders in the
medical staff, whose mental health may be
endangered, is essential in order to maintain the
mental health of individuals. This is done using
appropriate psychotherapy methods.

In this regard, China uses the Internet to screen
and identify people prone to psychological
disorders and develop self-help protocols for
general public. The protocols are also for special
groups such as children of pregnant women, the
elderly, and people who have lost loved ones due
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to the disease and the staff (14). China has also
used several artificial intelligence programs to
intervene in the psychological crises caused by the
COVID-19 pandemic (15).Previous studies during
the Sars epidemic in 2003 showed that medical
staffs were afraid of family, friends and colleagues
getting infected. Often the staffs felt sick and
therefore were reluctant to work and had high
levels of stress symptoms. They reported
depression. These problems can have long-term
psychological consequences (16)

The results of this study are consistent with the
findings of Lai et al.'s 2020 study (17). This study
was based on the survey of the mental health
results of 1257 health care workers in 34 hospitals
serving corona patients. This study showed that the
covid-19 virus has had psychological effects on the
medical staff of hospital centers, especially nurses,
which makes the need for a comprehensive study
even more obvious. Treatment staff direct
involvement with this disease and the risks of
transmission of this disease, the medical staff must
be continuously present in the work environment
and are deprived of visiting their families.
Therefore, it is not surprising that the mental health
of healthcare workers is at risk. Paying attention to
stress management  strategies and  taking
appropriate measures in this regard is as important
as maintaining the physical health of the personnel
(18).

Although this research is theoretically based on
the choice of the subject is an innovation, but there
were some limitations. This study was conducted
only on the medical staff of Khatam Al-Abiai
Abarkooh Hospital. So, it was not possible to
generalize the results to other geographical areas.
One of the strengths of this study was providing
solutions to reduce the psychological effects of this
virus on the medical staff and encourage managers
and policymakers to take appropriate intervention
measures.

Conclusion

The results of the current research show that by
identifying  effective factors in  reducing
psychological  effects, including  adopting
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appropriate  measures to reduce  disease
transmission, including environmental ventilation.
Increasing information about the corona virus and
ways of transmission and compliance with
protocols  Financial support for personnel
Continuous education of stress management and
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