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Aims With the new COVID-19, a global effort has been made to control and prevent the spread
of the disease. Self-care behavior is known to be an effective way to prevent COVID 19. Physical
distancing, hand washing are important examples of self-care actions. This study aimed to
model and determine the predictors of self-care behavior about the new COVID-19.
Instrument & Methods Cross-sectional correlational design was used for this study. This study
was performed on 1083 people in Kerman Province, Iran, using the available sampling method.
The data collection tool was a researcher-made questionnaire based on the main constructs of
the Health Belief Model and constructs derived from the review of the literature. Data analysis
was conducted using SPSS 22 and AMOS 18 software.

Findings The mean age of the participants was 32.36+9.34, with an age range of 10 to 65
years. The model explained 72% of the variance in self-care behaviors. The SEM showed that
self-efficacy ($=0.685; SE=0.097; p=0.001), perceived severity ($=0.419; SE=0.064; p=0.001),
perceived benefits (3=0.288; SE=0.061; p=0.001), health importance ($=0.19; SE=0.063;
p=0.001) and knowledge ($=0.248; SE=0.025; p=0.001) were positively and significantly
related and perceived barriers ($=0.199, SE=0.046, p=0.001) was negatively and significantly
related to self-care behaviors.

Conclusion Constructs of self-efficacy, perceived severity, perceived benefits, perceived
barriers, health importance, and knowledge are the main predictors of self-care and preventive
behaviors associated with the novel coronavirus. Therefore, this model can promote self-care
programs and predict the incidence and mortality of COVID-19.
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Introduction

On December 31, 2019, an unusual outbreak of
pneumonia caused by COVID-19 was reported in
Wuhan, China [* 2. Presently, the disease has spread
worldwide as a pandemic I3 4. To date, 36,237,403
people in the world have been infected with COVID-
19, and 1,054,868 have lost their life. The prevalence
of the disease in Iran is high. Today, all provinces of
Iran are struggling with the novel coronavirus. The
confirmed cases of COVID-19 in Iran were 488,236
people as of October 09, 2020.

Furthermore, the number of deaths in Iran is
reported to be 27,888 so far [l The main
transmission route of the virus is the inhalation of
respiratory droplets contaminated with the virus,
close contact (less than six steps or less than two
meters) with an infected person, contact with the
patient's nasal and laryngeal discharges, and
subsequent touching of one's mouth, nose and eyes
(6. 71 Due to the novelty of the COVID-19. The lack of
standard treatment and effective vaccine, self-care,
and infection prevention is the best and most
effective strategy to break the transmission change
of this disease. Therefore, it is necessary to teach
people how to prevent the disease by taking
measures such as covering the mouth and nose
during coughing and sneezing, washing hands
thoroughly with soap and water for at least 20
seconds, avoiding crowded places, or travel to
epicenters of the disease and practicing self-
quarantine for 14 days upon witnessing any
suspicious symptoms. Self-care and disease
prevention measures are activities undertaken by
people to protect their lives and maintain their
vitality and well-being (8.

As never before, the pandemic has demonstrated the
importance of efficient self-care for people and
societies in responding to communicable diseases [°].
The COVID-19 pandemic has provided a clear
contemporary illumination and affirmation of the
need for population-level self-care capacities and
self-care help [101,

One of the most coherent and comprehensive
models that focuses on disease prevention and the
factors affecting preventive measures and healthy
behaviors is the 6-construct Health Belief Model
(perceived  susceptibility, perceived severity,
perceived benefits, perceived barriers, cue to action,
self-efficacy) [ In 2020, Marcelo Fernandes Costa
[11] explored risk determinants by using the Health
Belief Model (HBM). The finding showed that this
model was a good predictor of preventive behavior
(111 Mo et al. 12} Fall et al. (13l and Mo et al. 141 also
reported that the HBM is effective in predicting the
behavior of influenza vaccination and ultimately
prevention of the disease. Therefore, the novelty of
COVID-19 and its importance, the sense of threat
and the proliferation of this disease worldwide (the
disease has been recognized as a major threat to
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public health), and the paucity of studies on
determining the predictors of self-care and
preventive behaviors against the new coronavirus
justify the importance of conducting this study. The
first step in planning and implementing educational
interventions related to health and self-care
behaviors is to select the appropriate model. In this
study, the dimensions of HBM and its constructs are
investigated concerning the new coronavirus. The
results of an extensive review of studies also
indicate the role of other important factors such as
awareness, health importance, and health
responsibility in practicing self-care and preventive
behaviors.

As the capital of Kerman province, Kerman is the
largest province of Iran. With a development
coefficient of 0.251, this province is one of the
deprived areas of Iran (rank 10) in terms of health
indicators [15. According to the latest census in
2016, Kerman province has a population of about
3,164,718 inhabitants [16],

The novelty of coronavirus (COVID-19) and its
importance, the sense of threat and the proliferation
of this disease worldwide, and the paucity of studies
on determining the predictors of self-care and
preventive behaviors against the new coronavirus
disease justify the importance of conducting this
study. The first step in the process of planning and
implementing educational interventions related to
health and self-care behaviors is to select the
appropriate model. In this study, the dimensions of
HBM and its constructs are investigated in relation
to the new coronavirus. By adopting a cross-
sectional approach, the present study employs the
main constructs of the HBM and important variables
affecting self-care behavior to present a model of
self-care behaviors that promotes health, therefore,
this study aimed to model and determine the
predictors of self-care behavior about the COVID-19.

Instrument and Methods

This cross-sectional study was undertaken in 2020
on 1,083 people in Kerman province. In this web-
based descriptive-analytical study, a nonrandom
sampling method or volunteer sampling was used.
The questionnaire link was made accessible to the
people of Kerman province by relevant legal
authorities, and people completed the questionnaire
completely voluntarily. Schumacher et al. (171 noted
that the minimum sample size for structural
equations is N=200 people. However, an acceptable
sample size for structural equations should not be
less than 200 [18. In this study, considering the
questionnaire items (64 items), a sample size of
N=700was estimated. In the end, a sample size of
1,083 people was used for statistical analysis.
Unwillingness to participate in the research and
failure to answer questions were exclusion criteria.
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Data were collected wusing a
questionnaire, as described below:
The data collection instrument was a researcher-
made questionnaire based on the constructs of the
HBM [18-20], The questionnaire consisted of 9 sections
and 64 items. The demographic information section
comprised six items about age, gender, marital
status, occupation, level of education, and
Underlying disease. Regarding the constructs of
HBM, there were five items related to perceived
susceptibility (Coronary heart disease is easily
transmitted, so I am at risk. 3-point Likert scale; I
agree, | have no idea, I disagree). 7 items related to
perceived severity (Coronary heart disease can be
fatal. 3-point Likert scale; I agree, | have no idea, I
disagree). 11 items related to perceived barriers (I
cannot stand the mask on my face. 3-point Likert
scale; | agree, I have no idea, I disagree). 4 items
related to perceived benefits (If I follow the
recommended health behaviors, my family
members' chances of getting the COVID-19 will
decrease. 3-point Likert scale; I agree, | have no idea,
I disagree) and six items related to self-efficacy (I
can cover my mouth and nose with a mask or a clean
towel when sneezing and coughing. 3-point Likert
scale 1 agree, I have no idea, 1 disagree). The
constructs of awareness (8 items. Sample Awareness
Question: If a patient with COVID-19 sneezes or
coughs close to my face, will I get the disease? 3-
point Likert scale: Yes, No, No idea), health
importance (3 items. Sample Health Importance
Question: I try to stay healthy. 3-point Likert scale; I
agree, 1 have no idea, I disagree) and health
responsibility (4 items. Sample Health
Responsibility Question: to prevent COVID-19
infection, everyone in the community should follow
the recommended health behaviors. 3-point Likert
scale; 1 agree, 1 have no idea, I disagree) were
examined to develop a pattern of health belief. Self-
care behaviors associated with COVID-19 disease
were also assessed by eight items. For example:
After sneezing and coughing, [ throw my
handkerchief or mask in the trash, which was
answered on a 3-point Likert scale; Always,
sometimes, Never. The highest and lowest scores of
the questionnaire were 168 and 56, respectively.
The higher score indicated the better position of the
participants in each of the structures. The face and
content validity of the questionnaire was confirmed
by a five-member panel of experts (health education
and health promotion specialists). The reliability of
the questionnaire was also evaluated in a pilot
study, and Cronbach's alpha coefficient of 84.0 and
R=0.98 were obtained.

The Ethics Permit was obtained from the Ethics
Committee of a Vice Chancellor for Research &
Technology and Bam University Of Medical Science
on April 25, 2020. After obtaining the necessary
permits for conducting the research and making
arrangements with the relevant authorities, a

self-report
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written informed consent form regarding the
voluntary nature of participation in the study was
signed by participants. They were also assured
about the confidentiality of the information and
guaranteed that they would not suffer any physical
or moral harm if the research were terminated. The
link to the questionnaire was made accessible to
internet users for two weeks.
Before the analysis, the normality of research
variables was assessed using the Shapiro-Wilk Test.
the result of this test confirmed the normality of the
data (p>0.05). Data analyses were conducted using
SPSS 22 and AMOS 18 software. Mean, standard
deviation, frequency, and frequency percentages
were used as descriptive statistics. Also, descriptive
statistics, Pearson correlation coefficient, and path
analysis were used to test the primary version of the
conceptual model, provide a final model and identify
the direct and indirect effects of each path and
standardized effects. For data analysis, various
model indicators such as the goodness of fit,
comparative fit index (CFI), incremental fit index
(IFT) and goodness-of-fit index (GFI) (above 0.9),
root mean square error of approximation (RMSEA)
(below 0.08), and Chi-square index/degrees of
freedom (below 3) were evaluated, all of which
indicating the suitability of the model. The primary
conceptual model for improving self-care behaviors
associated with the COVID-19 virus based on the
main constructs of HBM and the literature review
was presented in Figure 1.

Health responsibility

Health importance

Self-care behaviors

significant relationship

Figure 1) Conceptual framework of self-care behaviors

associated with COVID-19

Findings

The mean age of the participants was 32.36+9.34,
with an age range of 10 to 65 years. 57.3% (621
subjects) were women. 86.6% had a high school
diploma and university degree, and the rest had
primary and Middle school education (Table 1).
Based on the results of the Pearson correlation
coefficient, the variables of perceived severity,
perceived benefits, perceived barriers, self-efficacy,
health importance, and awareness except for
perceived susceptibility and health responsibility,
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were directly related to the self-care behaviors at a
significant level of less than 0.001 (Table 2).
Therefore, the perceived susceptibility and health
responsibility variables were removed from the
primary conceptual model (Figure 2), and the model
was adjusted using pathway analysis.

Table 1) Demographic and social characteristics of participants

Variables N (%)
Gender

Male 462 (42.7)
Female 621 (57.3)
Level of Education

Grade school 145 (13.4)
Diploma 331 (30.6)
University degree 607 (56)
Marital Status

Single 311 (28.7)
Married 772 (71.3)
Occupation status

School students 79 (7.29)
University students 134 (12.37)
Government employee 290 (26.77)
Housewife 306 (28.25)
Self-employed 250 (23.10)
Farmer 24 (2.20)
Underlying disease

Yes 963 (88.9)
No 120 (11.1)

The final model of pathway analysis was presented
in Figure 3. The final model's goodness-of-fit was
tested, and its CFI, GFI, IFIl, RMSEA, and Chi-
Square/degrees of freedom ratio (x?/Df) indicators
were estimated. The results exhibited an acceptable
fit of the model (Table 3).

In the final model, the pathway analysis results

188
revealed that variables of awareness, perceived
benefits, and perceived severity have a significant
and positive relationship with self-care behavior in
both direct and indirect paths (Table 3).

The standardized beta coefficients in the direct path
showed that with a one-unit increase in awareness
variables, perceived benefits, and perceived severity,
the mean score of self-care behavior rose by 0.125,
0.11, and 0.22, respectively, and vice versa (Figure
3). Self-efficacy variables (f$=0.685, SE=0.097,
p=0.001) and health importance ($=0.19, SE=0.63,
p=0.001) were positively and significantly related to
self-care behavior only through the direct path. The
variable of perceived barriers with a coefficient of
-0.199 also had a negative and significant statistical
relationship with self-care behavior only in a direct
path. Hence, by alleviating barriers to the behavior,
the self-care behaviors associated with COVID-19
were promoted by individuals ($=-0.199, SE=0.063,
p=0.001).

Considering the effect of all variables on self-care
behaviors, the self-efficacy variable with a
coefficient of 0.654 had the highest effect on self-
care behaviors, followed by perceived severity with
a coefficient of 0.419 (Table 4). According to the
coefficient of determination (0.72) and the final
adjusted model, 72% of the variations in self-care
behaviors (R2=0.72) are explained by six constructs
of perceived severity, perceived benefits, perceived
barriers, self-efficacy, health importance, and
awareness, and 28% of variations are justified by
other variables not included in the model.

Table 2) Results of the correlation matrix of the health-promoting self-care behavior model (N=1083)

Variables 9 8 7 6 5 4 3 2 1
1-Perceived susceptibility 0.04 -0.05 0.202* -0.031 0.032 0.139" 0.062* 0.007 1
2-Perceived severity 0.138™ 0.181™ 0.035 0.233"  0.102" 0.074" 0.181™ 1
3-Perceived benefits 0.316™ 0.385™  0.022 0.419" 0351 -0.14" 1

4-Perceived barriers -0.308**  -0.22" 0.25" -0.126™ -0.355" 1

5-Self-efficacy 0.54™ 0.302™  0.015 0.36™ 1

6-Health importance 0.349" 0.368™  0.031 1

7-Health responsibility -0.033 -0.086™ 1

8-Awareness 0.392™ 1

9-Behavior 1

**p<0.001; *p<0.05

Awareness

Perceived benefits

Self.efficacy |_

i Percerved susceptibility

Health
importance

i
Hezlth responsibility
i P :

Self- care behaviors

significant relationship - - -insignificant relationship

Figure 2) Primary model of self-care behaviors based on Pearson correlation results
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Health
impariance
0.19

L

Self- care behaviors

significant relationship

Figure 3) Final model for the pathway analysis of self-care behaviors; numbers indicate standardized path coefficient of the model

Table 3) Fit indexes of model

Index

Computed index Acceptable range

Chi-Square/Degrees Of Freedom Ratio (x? /Df) 1.29 <5
Goodness-Of-Fit Index (GFI) 0.99 >0.9
Comparative Fit Index (CFI) 1.00 >0.9
Incremental Fit Index (IFI) 1.00 >0.9
Mean Square Error of Approximation (RMSEA) 0.04 <0.080
Table 4) Directions and standard coefficients of pathway model (p<0.05)
Path Direct effect Indirect effect Total effect

B SE P-value g8 SE P-value 8 SE P-value
Awareness >> Self-care behaviors 0.125  0.027 0.00 0.123 0.024 0.00 0.248  0.025 0.00
Perceived benefits>> Self-care behaviors 0.11 0.04 0.01 0.178 0.082 0.03 0.288 0.061 0.00
Perceived severity>> self-care behaviors 0.22 0.07 0.00 0.199 0.058 0.00 0.419 0.064 0.00
Self-efficacy >> Self-care behaviors 0.685 0.097 0.00 - - - 0.685 0.097 0.00
Perceived barriers >> Self-care behaviors -0.199 0.046 0.00 - - - -0.199 0.046 0.00
Health importance>> self-care behaviors 0.19 0.063  0.00 - - - 0.19 0.063  0.00

CH2/DF=1.29, GFI=0.99, CFI=1.00, IFI=1.00, RFI=0.98, NFI=1.00, RMSEA=0.04, Hoelter Index=590

Discussion

The findings exhibit a positive and significant
correlation between self-efficacy and self-care
behaviors. According to the results of path analysis,
in the direct path, improved self-efficacy raises the
mean self-care behaviors to score by 0.685. Also, the
self-efficacy variable exerts the highest effect on self-
care behaviors, which agrees with the findings of
previous studies [21 221, In study by Rezasefat on
adolescent patients with type-2 diabetes, self-care
behaviors were positively and significantly
correlated with outcome expectation and self-
efficacy of patients [51. The researchers concluded
that self-efficacy improvement models contributed
to the adoption of self-care behaviors [23]. In his
model of self-promotion, Buck et al. [241 found that
self-efficacy was one of the major predictors of
health and self-care.

Moreover, 86% of studies on health promotion
models have confirmed the role of self-efficacy as a
predictor of behavior [24. However, Wendling et al.
did not find any significant relationship between
patients' self-efficacy and self-care behaviors [25],
This could be attributed to the diversity of research
settings and subjects or data gathering tools.
Furthermore, the current study exhibited a positive
and significant correlation between perceived

Health Education and Health Promotion

severity and self-care behaviors, confirmed by SEM
results. The results of the path analysis model
suggested that, both in direct and indirect paths, a
one-unit increase in the perceived severity
increased the mean self-care behaviors score by 0.22
and 0.199, respectively. Some studies have reported
a significant correlation between perceived severity
and health behaviors, concluding that improved
perceived severity may promote self-care behaviors
among people and patients, 261 while others have
not reported such a relationship [27]. This may be due
to different research settings and subjects or data-
gathering instruments. In a review of studies on
HBM, Glanz et al [28] reported that the predictive
power of perceived susceptibility is more evident in
non-repetitive preventive behaviors (e.g., screening
behaviors), and perceived severity is the weakest
predictor of health behaviors.

According to the results, perceived benefits are also
positively and significantly correlated with self-care
behaviors, corroborating with the SEM results.
Moreover, according to the final path analysis
model, the standardized coefficients of direct and
indirect paths of perceived benefits of self-care
behaviors were 0.11 and 0.178, respectively. In
other words, amplifying perceived benefits
increases mean self-care behaviors score by 0.11
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and 0.178, which is statistically significant. In this
regard, some studies have reported a significant
correlation between perceived benefits and self-care
behavior in chronic diseases [2°1, Thus, it can be
argued that the perceived benefits of healthy
behaviors positively impact preventive behavior and
active health-seeking behaviors [30 311, Nevertheless,
this correlation was not noted by Rahaei et al. [32].
The discrepancy of results could be attributed to
different research settings, types of disease, and/or
data gathering tools.

The results also exhibit a significant negative
correlation between perceived barriers and self-care
behaviors. In the direct path, a one-unit increase in
the perceived barriers decreased the average self-
care behaviors score by -0.199, which aligns with
the findings reported by other researchers [33l.
Dehghani-Tafti, in her study, showed that perceived
benefits and barriers are related to self-care
behavior in diabetic patients [34l. Therefore, it is
necessary to dismantle barriers perceived in the
target groups. For this purpose, we need to perform
a need assessment and offer relevant training using
different methods and educational materials in
accordance with the cultural conditions of specific
groups. To this end, barriers to self-care behaviors
associated with COVID-19 should be discussed in
group meetings to help reduce such barriers by
exchanging experiences.

According to the results, knowledge is also
positively and significantly correlated with self-care
behaviors, verified by SEM results. Moreover,
according to the final path analysis model results,
the standardized coefficients of direct and indirect
paths of knowledge in self-care behaviors were
0.125 and 0.123, respectively. In other words,
increasing knowledge raises the mean self-care
behaviors to score by 0.125 and 0.123, which is
statistically significant. Similar results have been
reported in other studies [30 331 The analysis of
factors related to the preventive and self-care
behaviors of COVID-19 and the application of HBM
reveals that COVID-19 knowledge and perceived
severity of the disease are major factors.

The knowledge of COVID-19 has a positive effect on
practicing the behavior of 'covering nose and mouth
when coughing or sneezing' and active health-
seeking intention. The knowledge of COVID-19, the
perceived severity of disease, the perceived benefits
of healthy and self-care behaviors, and the cognition
of less/free policy directly and positively impact
health-seeking intention [30].

The results also exhibited a significant positive
correlation between health importance and self-care
behaviors. In the direct path, a one-unit increase in
health importance improved the average self-care
behaviors score by 0.19. The importance that people
attach to their health has a bearing on how they
perform self-care measures to improve their health
status. Therefore, highlighting this importance will
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facilitate people's participation in health promotion
actions B351. The present study results also showed a
positive relationship between health importance
and self-care behaviors, which can heighten the
motivation and hope of health workers to execute
health promotion programs. The study of Tavousi et
al. also showed that 69.6% of Iranians care about
their health and therefore perform self-care
behaviors related to protecting and promoting their
health [331,

Based on the findings of this study and the
constructs that play a major role in predicting self-
care and health behavior, more coherent educational
programs and interventions based on health
education and health promotion models can be
designed in the future to encourage people to adopt
self-care behaviors associated with the novel
coronavirus disease. The long-term results of such
planning can restrict the spread and mortality of
COVID-19.

This is the first study to adopt SEM to test a
comprehensive theoretical model that merges the
constructs of HBM and other constructs derived
from the literature review as predictors of self-care
behaviors  associated with coronavirus in
southeastern Iran. The new model presented in the
study, the "Self-Care Empowerment Model",
demonstrates strong predictors of self-care
behaviors (both direct and indirect) among Iranian
people. This is one of the major strengths of this
study besides its innovation.

Our study also had several limitations. The major
limitation of the present study was that not all
people had access to the internet to fill out the
questionnaires and that the questioner was not
present when participants filled out the
questionnaire. One of the limitations of the present
study was that data were collected from the digital
space due to specific conditions caused by
limitations of the disease; hence, it did not allow
random sampling to select individuals. Another
limitation was concerned with data gathering based
on patients' self-reports, which precluded the
researcher's accurate observations.

Accordingly, it is suggested that future
interventional studies on self-care behaviors
associated with coronavirus based on the above
model and qualitative studies identify other
predictors of health-promoting self-care behaviors.
Moreover, since it was impossible to evaluate health
status in the research environment and people's
residence, future research is recommended to
consider this issue to account for marginalized
people.

Conclusion

People's health and self-care behaviors against
COVID-19 would be improved by enhancing self-
efficacy and perceiving the benefits of self-care
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behavior. In addition to the main constructs of HBM,
factors such as awareness and health importance
also play a key role in adopting health-promoting
and self-care behaviors. Finally, the self-care
empowerment model is recommended as a model to
improve and adopt self-care behaviors associated
with COVID-19.
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