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Abstract
Introduction  Despite COVID-19 being highly contagious and spreading to several countries, the university 
community has overlooked prevention measures. For more than five decades, the Health Belief Model (HBM) has 
been a widely used conceptual framework in health behavior. structural equation modeling(SEM) analysis is an 
advanced statistical method capable of rectifying failures of the basic models and showing complex relations Thus 
this study aimed to determine the magnitude of COVID-19 prevention behavior and identify its associated factors 
using HBM and SEM analysis.

Method  An institutional-based cross-sectional study was conducted among academic staff of the University of 
Gondar in Ethiopia from April 10 to May 10/2021. Daniel Soper’s sample size calculator was used to determine the 
sample size. Proportional allocation to each campus followed by a simple random sampling technique was employed 
to select study subjects. A pre-tested, structured questionnaire was used to collect the data. Structural equation 
modeling analysis was employed to show the relationship between health belief model constructs and their effect on 
preventive behavior.

Result  A total of 602 academic staff participated. The magnitude of good COVID-19 preventive behavior was 24.8%. 
The HBM explained 55% of the variance in preventive behavior. Perceived barriers (β = -0.37, p < 0.05), self-efficacy 
(β = 0.32, p < 0.05), perceived susceptibility (β = 0.23, p < 0.05), and perceived benefit (β = 0.16, p < 0.05) were the direct 
significant predictors of COVID 19 prevention behavior.

Conclusion  only a quarter of the academic staff have good COVID-19 preventive behavior. The HBM explained a 
great amount of variance in preventive behavior and Perceived barriers, benefits, susceptibility, and self-efficacy 
significantly associated with prevention behavior. Carefully planned intervention that considers those significant 
perceptions should be designed and implemented to raise COVID-19 prevention behavior.
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Introduction
The 2019 Novel Corona Virus Disease is caused by the 
Severe Acute Respiratory Syndrome Corona Virus 2 
(SARS-CoV-2) and spread to several countries. Even if 
vaccines were produced and made available, still there 
were no reliable antiviral medications that could treat 
COVID-19 worldwide [1]. Globally, until 5 April 2023; 
COVID-19 has resulted in 762,201,169 confirmed cases 
and 6,889,743 deaths. America and Southeast Asia were 
the most affected regions of the world relatively [2].

Given the high contagiousness of COVID-19, an indi-
vidual may contract the virus through contact with 
another known coronavirus-positive person or from any 
other unidentified source of infection [3–5]. WHO rec-
ommended the main strategies for preventing COVID-19 
include wearing a face mask, social distancing yourself 
from people by at least one meter, washing your hands 
with soap and water, using alcohol-based hand sani-
tizer, covering your mouth and nose when you cough or 
sneeze, isolating yourself when you’re feeling sick, and 
avoiding crowded areas and groups [6–8]. As of April 
5, 2023; in Ethiopia, the pandemic causes 5,522,154 
cases and 7,573 deaths [2]. Under resource-constrained 
nations, like Ethiopia in which only half of the popula-
tions are vaccinated the fundamental preventive tech-
niques are the most sensible options [9, 10]. Although 
vaccines are the most effective strategy for disease con-
trol, their production processes are very long and require 
a much higher vaccination rate to reach ‘herd immunity 
to control the pandemic [11]. Furthermore, vaccine hesi-
tancy and ignorance of protective behaviors by those 
vaccinated groups is another challenge in vaccine effec-
tiveness, that makes preventive behaviors more vital and 
central to controlling the pandemic [12]. However, the 
practice of those prevention measures is not as expected 
[13]. For example, studies done in government employers 
in Addis Ababa and educated groups of the nation in the 
country revealed more than two-thirds and nearly half of 
study participants had poor COVID-19 prevention prac-
tices respectively [14, 15]. Even the healthcare workers 
are not practicing as expected [16]. The national pooled 
COVID-19 prevention practice among the whole popu-
lation and the most risk (chronic disease patients) was 
51.6% and 44.02 respectively [17, 18].

As there was no published work in this group of popu-
lation, from our observation; academic staff are not fol-
lowing the precautions during their stay in the institution 
and outside, which increases the risk of transmission 
since the academic staff is expected to be the role model 
for students as well as the surrounding community. Fur-
thermore, if academic staff is not following the preven-
tion precaution they may be an index case for students in 
the class and further propagation of the pandemic in the 
university. In the other way, they may take the infection 

from their students and colleagues and transmit it to their 
families as well as neighbors and the surrounding com-
munity [19]. Up to the level of investigators’ knowledge, 
there is no study done on prevention behavior among 
university academic staff despite they are expected to be 
the main playmaker for COVID-19 prevention and con-
trol which increases the need to investigate the issue and 
intervene accordingly.

Fear appeals which are part of certain fear theories 
have long been used in public health preventive behav-
ior change [20]. Those fear appeals which are fremed 
in the form of perceived susceptibility or risk and per-
ceived severity were predictors of behavioral intention 
to perform COVID-19 prevention behaviors [21, 22]. For 
more than five decades, the Health Belief Model (HBM) 
has been a widely used conceptual framework in health 
behavior. HBM is an individual-level theory that is well-
suited for preventive behaviors and has well-defined 
constructs that are easy to use and apply [23]. The model 
constructs such as perceived threat had a significant rela-
tion with behavioral response which increases the predic-
tive ability of those constructs in COVID-19 preventive 
behavior which means the conceptual model explains the 
significant proportion of variance of the outcome vari-
able [24, 25]. The study used Structural equation model-
ing (SEM) analysis for HBM which is capable of rectifying 
failures of the basic models such as regression by con-
sidering the error of measurement and showing indirect 
and other complex relations. Behavioral concepts such 
as preventive behavior, perception, motivation, attitude, 
self-efficacy, and extra are difficult to measure and have 
a complex relationship. So the study will become a ref-
erence for the behavior of academicians in the preven-
tion and control of similar pandemics that might emerge 
in the future and the application of methodological 
approaches for other contexts. Therefore, the purpose of 
this study was to determine COVID-19 prevention prac-
tice and pinpoint the factors that are linked to it among 
the University of Gondar academic staff Gondar using 
HBM and SEM analysis.

The study provides important evidence inputs for 
designing programs to address the prevention practice 
gap that is observed in higher education institutions. This 
study fills the COVID-19-related evidence gaps that are 
observed since there is no study done on this study topic 
and helps as a baseline. In order to prepare messaging 
and materials for outreach and media efforts to prevent 
and control COVID-19, this study also provides evidence 
inputs.

Method
Study design, period, and setting
An institutional-based cross-sectional study was con-
ducted from April 10 to May 10/2021 at the University of 
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Gondar, located in the historical town of Gondar which 
is part of a broad research project with another research 
published that has a different objective [19]. The current 
information was not included in the previous; because 
it had different aims since the current manuscript mea-
sured and tested the relation of different variables, and 
found and made conclusions on other aspects of the pan-
demic. Currently, the University of Gondar has 5 Cam-
puses namely CMHS (College of Medicine and Health 
Sciences), Maraki, AsteTewodros, Atse Fasil, and Teda 
campus. Gondar University gives 87 undergraduate, 
137 master’s, and 29 Ph.D. programs for approximately 
45,000 students. According to the university’s human 
resource department’s first-quarter report of 2013 E.C., 
Gondar University had 8,019 staff from these 2,774 aca-
demic staff.

Population and sample
All academic staff of the University of Gondar were the 
source population for this study. Selected academic staff 
from each campus of the University of Gondar who ful-
filled the inclusion criteria were the sample population. 
Being an academic staff of the University of Gondar and 
being present at the university during the data collection 
period were the inclusion criteria. Academic Staff of the 
University of Gondar who are under study in some other 
area and currently at the University of Gondar for vaca-
tion are excluded. The current study is part of a broad 
research project in which there was published research 
that has a different research objective from the current 
[19].

Regarding sample size, the study employed structural 
equation modeling analysis, So we have used Daniel Sop-
er’s free statistic sample size calculator for SEM [26]. This 
calculator computed the sample size required for a study 
that uses SEM, given the anticipated effect size of 0.3 
(medium) which is the usual effect size, the Desired sta-
tistical power level of 0.8, and 7 latent variables which are 
health belief model constructs and the prevention prac-
tice, 53 observed variables in the model and probability 
level or type 1 error rate of 0.0 5 which equals 560 [26]. 
Considering a 10% non-response rate, the final sample 
size was 616.

To select the study participants, the sample size was 
proportionally allocated to those 5 campuses (2,774 aca-
demic staff) based on the number of academic staff they 
had. Finally, using the human resource department regis-
tration of each campus as a sampling frame, a simple ran-
dom sampling method was used for selecting study units 
from each campus using a computer-generated random 
number.

Study variables and measurement
In a multivariate analysis, variables are classified into four 
categories endogenous, exogenous, latent, and observed 
variables [27]. In this regard, COVID-19 prevention 
behavior; and health belief model constructs: perceived 
susceptibility, severity, benefit, barriers, and self-efficacy 
were latent endogenous variables, and all items or indi-
cators that are used to measure each construct of the 
health belief model were observed endogenous variables. 
A cue to action was an exogenous latent variable. Modi-
fying factors: including socio-demographic characteris-
tics such as; age, sex, religion, marital status, educational 
status, monthly income, family size, number of rooms 
per family, and other modifying factors such as; COVID-
19-related knowledge, field of study (profession), chronic 
disease status, and Likelihood of accepting COVID 19 
related recommendation was observed exogenous vari-
able in this model.

COVID-19 preventive behavior  is the magnitude of 
the practice of COVID-19 prevention measures, and how 
much individuals perform the measures in day-to-day life. 
It was measured by 8 questions containing five five-point 
Likert scales (0 = never, 1 = rarely, 2 = sometimes, 3 = often, 
4 = always) the score lies 0–32. To determine the magni-
tude of preventive behavior (that is descriptive part), it is 
dichotomized into academic staff who scored < 24 (75%) 
were considered as having poor preventive behavior and 
above as having good preventive behavior [28],(α = 0.89).

Perceived susceptibility  one’s belief regarding the 
chance of getting COVID-19. It was measured by 6 ques-
tions containing five-point Likert scales the score lies 
6–30. A higher score indicates high perceived susceptibil-
ity to COVID-19 [29], (α = 0.87).

Perceived severity  one’s belief regarding the serious 
consequences of COVID-19. It was measured by 5 ques-
tions containing five five-point Likert scales the score lies 
5–25. A higher score indicates a high Perceived severity of 
COVID-19 [28],(α = 0.83).

Perceived benefit  one’s beliefs in the effectiveness of 
COVID-19 prevention practice in preventing the disease. 
It was measured by 6 questions containing five-point Lik-
ert scales the score lies 6–30. A higher score indicates a 
high Perceived benefit of COVID-19 prevention measures 
[14], (α = 0.90).

Perceived barriers  one’s belief about the tangible and 
psychological costs of practicing COVID-19 prevention. 
It was measured by 8 questions containing five-point Lik-
ert scales the score lies 8–40. A higher score indicates a 
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high Perceived barrier of COVID-19 prevention measures 
[14], (α = 0.90).

Cues to action  strategies to activate one’s readiness to 
use COVID-19 prevention practices. It was measured by 4 
questions containing five-point Likert scales the score lies 
4–20. A higher score indicates having high cues to action 
[28], (α = 0.83).

Self-efficacy  one’s confidence to practice COVID-19 
prevention measures. It was measured by 4 questions 
containing five-point Likert scales the score lies 4–20. 
A higher score indicates high self-efficacy in practicing 
COVID-19 prevention measures [28],(α = 0.86).

COVID-19 knowledge  was measured by 8 items regard-
ing prevention, transmission, signs, and symptoms of 
COVID-19. Each correct response was scored 1 and each 
incorrect response was scored 0. The score lies 0–8 and 
a higher score indicates high COVID-19 knowledge [28], 
(α = 0.89).

Data collection tool and procedures
The data were collected using a pretested structured 
questionnaire which was adapted from published articles, 
other related literature, and WHO guidelines in which 
the content and preparation were better explained in the 
published article which was part of the current research 
[19]. The data were collected by five first-year MPH stu-
dents. Two assistant lecturers supervised the procedure 
of the data collection.

Data quality assurance
To keep data quality the questionnaire (English version) 
is translated into Amharic and back-translated to English 
by two different persons. Two days of training were given 
to the data collectors on the objective, relevance of the 
study, confidentiality of information, respondent’s rights, 
informed consent, and prevention precautions that they 
should follow during data collection. To check con-
tent validity the questionnaire was given to three health 
behavior experts with assistant professors and above 
qualification, two medical doctors and one infectious 
disease professional (6 in total) checked its relevance and 
gave their comments. Finally, the investigator incorpo-
rated the comments and prepared the final draft of the 
tool for data collection. The questionnaire was pre-tested 
on Gondar teachers training college academic staff on 5% 
of the final sample. After pre-testing, amendments were 
made. The supervisors made frequent checks on the data 
collection process to ensure the completeness & consis-
tency of the gathered information.

Statistical analysis and model assumptions
After collection, data were entered using Epi data version 
4.6 statistical software and then exported to SPSS version 
25 for further data management. Variable coding and 
transformations were done to make the data set ready 
for analysis. The descriptive analysis such as proportions, 
percentages, means, and measures of dispersion, tables, 
and graphs was done using SPSS version 25. Struc-
tural equation modeling analysis assessed the relation-
ship between health belief model constructs using Stata 
version 14. First, we built a measurement model to test 
whether the observed variables reliably reflect the latent 
variables (i.e. prevention practice, perceived susceptibil-
ity, severity, benefits, barriers, self-efficacy, and cues to 
action, ). This measurement part implies confirmatory 
factor analysis (CFA) that determines the construct valid-
ity of the tool. Thereafter, once the measurement parts 
of all health belief model constructs were determined, 
we framed the structural model with COVID-19 pre-
vention practice as a final outcome variable. The model 
fitness was evaluated through several fit indices, includ-
ing the chi-square to the degree of freedom ratio of 5 or 
less, root means-square error of approximation (RMSEA) 
values below 0.06, and the standardized root mean 
square residual (SRMR) values less than 0.08 indicating 
good model fit [30–32]. A p-value of less than 0.05 and 
a 95% confidence interval were used to declare statistical 
significance.

As the model assumption, the multivariate normality 
test was done and the data deviated from the multivari-
ate normality assumption since Mardias’ skewness and 
kurtosis test of normality is significant which indicates 
the data is not multivariate normal [33]. Hence, robust 
correction of the Satorra-Bentler estimation technique 
was used [34]. The large sample size was another assump-
tion of SEM in which we have used a standard sample 
size calculator for SEM which gives the sample required 
to detect and estimate the hypothesized model structure 
(26). Correct model specification is also another assump-
tion of SEM in our case we have used the HBM which 
is a verified behavioral model which supports the speci-
fied model supported by theory [23]. Our model is prop-
erly specified with an over-identified (positive degree of 
freedom (1018 in our case)) model structure. No multi-
collinearity is also an assumption of SEM in which in our 
case it is checked by making a correlation matrix of items 
that supports multi-collinearity is not an issue in our data 
since the correlation of all items in the correlation matrix 
is less than 0.8 [35]. Furthermore, multiple measure-
ments (three or more items must be used to measure a 
construct) are assumptions of SEM in which in our case 
the minimum number of items per construct was four 
(for cues to action and self-efficacy) [27].
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Results
Socio-demographic characteristics of the study population
With a 97.7% response rate, 602 academic staff members 
participated in the study. The respondents’ mean age 
with standard deviation (SD), was 32.38 (± 5.83) years. 
Most(80.2%) of the respondents were men, and (82.4%) 
of them identified as members of the Orthodox religion. 
In terms of educational status, 77.1% of them held mas-
ter’s degrees, and more than half (58%) were married. 
The majority of respondents, or 69.3%, had a family size 
of one to three members. Of the research participants, 
about two-thirds (64.8%) had one or two rooms per fam-
ily. The participants’ mean monthly income was 10,789 
(± 2,786.37 E.birr (Table 1).

Constructs of health belief model
The study participants’ mean perceived susceptibility 
score was 18.35 (± 5.83). The mean score for the perceived 
severity of COVID-19 was 16.8 (± 4.72). For perceived 
benefit, barriers, self-efficacy, and cues to action, the cor-
responding mean scores with (SD) were 24.17(± 5.03), 
24.44(± 7.75), 13.67(± 3.86), and 14.2(± 3.64), respectively 
(Table 2).

Modifying factors of the health belief model
Most 570(94.7%) of the participants had no chronic dis-
ease. More than one-third (38.7%) of the study popu-
lation were from health-related fields. Regarding the 
probability of adopting recommendations related to 
COVID-19, 35% of the study population were very likely 
to do so. In terms of knowledge about COVID-19, the 
respondents’ median score was 8, with an interquartile 
range (IQR) ranging from 8 to 7.

The magnitude of COVID-19 preventive behavior
The study revealed that 148(24.6%) 95% confidence 
interval (CI) (21.3 − 28.3%) of the respondents had good 
COVID-19 preventive behavior.

The mean score of preventive behavior was 18.34 and 
SD of 6.79 with a minimum of 0 to a maximum of 32.

Factors associated with COVID-19 preventive behavior 
based on SEM analysis
Two steps were taken in the structural equation model 
analysis process. Seven-factor CFA was used in the first 
step to evaluate the measurement model. Second, to con-
firm relationships between exogenous and endogenous 
variables, the model with the seven-factor and modifying 
variables was performed.

Measurement part of SEM
The Kaiser-Meyer-Olkin (KMO) sample adequacy test 
was performed right away, and the result was 0.924, indi-
cating that the sample was sufficient to move forward 
with factor analysis. Likewise, the correlation matrix 
among the items was not an identity matrix, accord-
ing to Bartlett’s test of sphericity, since it was significant 
with p = 0.000 [36]. The seven-factor CFA was then used 
to complete the measurement model. Then the standard-
ized factor loading of all items in the respective construct 
of the HBM was > 0.5, with a p-value of less than 0.05 
(Fig. 1).

The direct effect of health belief model constructs on 
preventive behavior
According to the structural part of SEM concerning 
direct relationship a unit increase in SD of perceived sus-
ceptibility, benefit, and self-efficacy results in 0.23, 0.16, 
and 0.32 SD increase in preventive behavior respectively. 

Table 1  The sociodemographic details of the University of 
Gondar’s academic staff members in Ethiopia in 2021 (n = 602)
Variables Frequency Percent
Age 20–28 159 26.4

≥ 29 443 73.6
Sex Male 483 80.2

Female 119 19.8
Religion Orthodox 496 82.4

Muslim 54 9.0
Protestant 48 8.0
*Other 4 0.7

Marital status Single 245 40.7
Married 349 58.0
Divorced 7 1.2
Widowed 1 0.2

Educational status Degree 108 17.9
Master 464 77.1
Ph.D. and above 30 5.0

Family size 1–3 417 69.3
4–6 169 28.1
≥ 7 16 2.7

No. of rooms per family 1–2 390 64.8
≥ 3 212 35.2

Income ≤ 9056 198 32.9
9057–14,999 354 58.8
≥ 15,000 50 8.3

*Others are Catholic and do not have

Table 2  Score of health belief model constructs of the academic 
staff of the University of Gondar, Ethiopia, 2021 (n = 602)
Variable Minimum Maximum Score mean (± SD)
Perceived susceptibility 6 30 18.35(± 5.83)
Perceived severity 5 25 16.8(± 4.72)
Perceived benefit 6 30 24.17(± 5.03)
Perceived barrier 8 40 24.44(± 7.75)
Self-efficacy 4 20 13.67(± 3.86)
Cues to action 4 20 14.2(± 3.64)
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Conversely, unit increases in the SD of the perceived bar-
rier result in a 0.37 SD decrease in preventive behavior. 
However, perceived severity (β = 0.07, p = 0.236) and cues 
to action (β = -0.03, p = 0.527) did not have a direct sta-
tistically significant association with preventive behavior. 
Those predictors explained 55% of the variance in pre-
ventive behavior (Table 3).

Indirect effects of HBM constructs on preventive behavior
Conceptually constructs of HBM are interrelated; so 
they indirectly affect COVID-19 preventive behavior by 
becoming one a mediator for the other. Perceived sus-
ceptibility has an indirect effect (β = 0.20, p < 0.05) on pre-
ventive behavior through a positive effect on perceived 
severity, and benefit, and a negative effect on perceived 

barrier making the total effect (sum of direct and indi-
rect effect) of (β = 0.43, p < 0.05) and making it an overall 
strong predictor of practice. Similarly, self-efficacy has 
an indirect effect (β = 0.05, p < 0.05) on preventive behav-
ior through perceived benefit making a total effect of 
(β = 0.37, p < 0.05). Even if perceived severity has no direct 
statistically significant effect on preventive behavior it 
exerts its indirect effect (β = 0.04, p < 0.05) through per-
ceived benefit which is equal to its total effect. Similarly, 
cues to action exert a strong indirect effect on preven-
tive behavior (β = 0.41, p < 0.05) through perceived sus-
ceptibility, severity, and self-efficacy which is equal to its 
total effect. Furthermore, perceived benefits and barriers 
in addition to their direct effect serve as a mediator for 
other HBM constructs (Table 4).

Fig. 1  Structural equations modeling with standardized coefficients for pidictors of COVID-19 preventive behavior among academic staff of the Univer-
sity of Gondar, Ethiopia, 2021 using the health belief model
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The final model explained a significant portion of the 
variation in COVID-19 preventative behavior since it 
explained 55% of the variance of the final outcome vari-
able. The model also showed good model fit indices 
(Satorra-Bentler chi-square to the degree of freedom 
ratio of 2724/1018 = 2.68, Satorra-Bentler RMSEA 0.053 
and SRMR 0.074) [30–32] (Fig. 1).

Discussion
As the COVID-19 pandemic is a highly contagious dis-
ease preventive behaviors are more vital and central to 
controlling the pandemic in resource-limited settings like 
Ethiopia. However, the practice of those prevention mea-
sures is not as expected. HBM is an individual-level the-
ory that is well-suited for preventive behaviors and SEM 
analysis is an advanced statistical method that is capable 
of rectifying failures of the basic models and showing 
complex relations. This study attempted to investigate 
the magnitude of COVID-19 preventive behavior and the 
factors associated with it using HBM and SEM analysis. 
It also covers the relationship between HBM constructs 
and the HBM’s predicting ability in COVID-19 preven-
tive behavior.

In the current study, the magnitude of good COVID-19 
preventive behavior was 24.8% with 95%CI (21.3 − 28.3%). 
This was similar to a study conducted on residents of 
Ethiopia on an online base assessment (22.6%) [37]. How-
ever, it was lower than a study conducted among gov-
ernment Employees in Addis Ababa [14], among health 
care workers in Bale zone [38], in Debretabor town [39], 
with two studies in Uganda [40, 41], and with the study 
conducted in Henan, China [42]. This discrepancy might 

be due to the difference in the study population or study 
period. Since the previous studies were conducted on 
health professionals (Bale zone and Debretabor town) 
and at the beginning of the COVID-19 pandemic every-
body had given attention to prevention measures which 
is why good prevention practice is higher in those studies 
[43]. This figure implies strong efforts should be made to 
increase the prevention practice; since they are expected 
to have better preventive behavior than the general popu-
lation and serve as role models.

In this study, HBM provided good model fit statistics 
and explained 55% of the variance in COVID-19 preven-
tive behavior. This is in line with a study done in Egypt 
[44] and Ardabil Iran [45] where the model explained 
about 58.4% and 54.7% of the variance of practice respec-
tively. However, it is higher as compared to studies con-
ducted in Iran [46], Sudan [47], and Malaysia [48] where 
29.3%, 43%, and 29.3% of the variance practice were 
explained by the model respectively. The difference from 
those two former studies (Iran and Sudan) may be due 
to the drawback of analysis in which their analysis was 
done by linear regression that doesn’t account for mea-
surement error which results in biased coefficients and 
lowered predicting ability. For the study conducted in 
Malaysia, the discrepancy may be due to the study con-
sidering only the latent constructs, unlike the current 
study where the modifying factors are included in the 
analysis which increases its predictive ability [49]. This 
finding hints that HBM has enough predictive ability 
of COVID-19 preventive behavior and can be used for 
designing preventive interventions by considering the 

Table 3  Standardized regression weights of direct predictors of COVID-19 preventive behavior of academic staff of the University of 
Gondar, Ethiopia, 2021 (n = 602)
Variable Β 95% Conf. Interval of β P-value Variance explained

LB UB
preventive behavior <-- susceptibility 0.23 0.14 0.32 0.000 55%

self-efficacy 0.32 0.24 0.39 0.000
Benefit 0.16 0.08 0.23 0.000
Barrier − 0.37 − 0.44 − 0.30 0.000
severity 0.07 − 0.04 0.18 0.236
cues − 0.03 − 0.12 0.06 0.527

Table 4  Standardized indirect and the total effect of HBM constructs on preventive behavior of academic staff of the University of 
Gondar, Ethiopia, 2021
Variable Indirect effect β Total effect β P-value
preventive behavior <-- PBA, PBE, PSE<--susceptibility 0.20 0.43 0.000

PBE<--self-efficacy 0.05 0.37 0.000
benefit 0.16 0.000
barrier − 0.37 0.000
PBE<--severity 0.04 0.04 0.000
SE, PSE, PSU<--cues 0.41 0.41 0.000

Where PSE = perceived severity, PBE = perceived benefit, PBA = perceived barrier, SE = self-efficacy, PSU = perceived susceptibility, CA = cues to action,
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predictors in accordance with their significance in practi-
cal settings [24, 50].

In the current study, we found that perceived barriers, 
self-efficacy, perceived susceptibility, and perceived bene-
fit were directly and significantly associated with respon-
dents’ COVID-19 preventive behavior in which perceived 
barrier was the strongest direct negative predictor. This 
finding is supportive of what is expected from the health 
belief model that was appreciated from a critical review 
of the evidence for the model’s performance in which 
Perceived barriers were the most powerful single pre-
dictor across all studies and behaviors [50]. The current 
finding is also consistent with a study conducted in Iran 
[51], Belgium [52], China [53], and Addis Ababa [14] in 
which perceived barrier was a negative predictor of prac-
tice. This finding implies the need to focus on minimizing 
these barriers such as increasing access to water, soup, 
and sanitizers, correcting biased perceptions on mask 
and sanitizer use, providing a reminder of prevention 
measures, and education focusing on universal practice.

Self-efficacy was the second strong positive direct 
predictor of preventive behavior. This finding was com-
plemented with the study done in Northern Iran [51], 
Belgium [52], China [53], India [54], Sudan [47], Debre-
brhan [28], and Addis Ababa [14]. This implies strategies 
focused on increasing self-efficacy are vital in increasing 
preventive behavior.

Regarding perceived susceptibility, this study found 
that a rise in participants’ perceived susceptibility results 
in increased preventive behavior directly as well as indi-
rectly by increasing perceived benefit and self-efficacy 
and decreasing perceived barriers which make per-
ceived susceptibility an overall strong positive predic-
tor of preventive behavior. This finding complements 
the studies done in India [55], Ghana [56], Egypt [44], 
and Debrebrhan [28]. On the other hand, the finding is 
against a study done in Addis Ababa [14] in which per-
ceived susceptibility was not significantly associated 
with preventive behavior. This difference may be due to 
study population variation in updated information access 
regarding disease susceptibility since the current study 
participants had access to day-to-day updated evidence 
of susceptibility to the disease [57]. This finding suggests 
messages targeted at susceptibility such as work-related, 
health-related, and other general vulnerabilities will 
increase preventive behavior.

This study also found that perceived benefit is a direct 
significant predictor of preventive behavior. This finding 
is similar to the study conducted in Belgium [52], China 
[53], and India [54], two studies in Iran [46, 58], Sudan 
[47], Egypt [44], and Addis Ababa [14], and Debrebrhan 
[28]. This result implies intervention focused on the 
effectiveness and importance of each prevention measure 
is valuable to increase the level of preventive behavior.

Even if, cues to action and perceived severity exert an 
indirect effect on preventive behavior by increasing per-
ception of threat, self-efficacy, and perceived benefit (for 
perceived severity) however, they were not direct sig-
nificant predictors of preventive behavior. This finding is 
similar to meta-analyses of studies that used the HBM, 
those studies showed that perceived severity was least 
often significantly associated with intention and behav-
ior [59]. The finding is also complemented by the study 
conducted in Egypt [44] and Debrebrhan [28]. However, 
this finding is contrary to a study done in India [54] in 
which perceived severity and cues to action were sig-
nificantly associated with preventive behavior. This dis-
crepancy may be due to the attention diversion of the 
participants, hence during the study period of this study, 
there was political instability in Ethiopia that may affect 
the perception of severity since the condition takes their 
attention to the instability. On the other way, possible 
cues to action especially the media were focusing on 
political issues rather than the COVID-19 pandemic [60]. 
This result implies possible cues to action (information 
from media, health professionals, and written material) 
are better if they focus on disease susceptibility, severity, 
and self-efficacy to increase practice rather than directly 
focusing on practice.

Strengths and limitations of the study
Strength of the study
The present study had several strengths. First, it stands 
on global issue. Secondly, it incorporates SEM as an 
analysis model for HBM which is capable of rectifying 
failures of the basic models such as regression by con-
sidering the error of measurement and showing indirect 
and other complex relations. Behavioral concepts such 
as preventive behavior, perception, motivation, atti-
tude, self-efficacy, and extra are difficult to measure and 
have a complex relationship with other variables which 
increases the need to employ SEM analysis in behavioral 
research [31].

Limitations of the study
Notwithstanding its strength, this study has some limi-
tations. First, the study is limited to a single university’s 
academic staff which makes it difficult to infer the find-
ings to other universities. Secondly, there was limited 
research done by HBM with structural equation model-
ing as an analysis model on the COVID-19 pandemic. 
This makes our discussion short and lacks detailed com-
parison. Self-administered way of data collection and the 
cross-sectional nature of the study were other limitations 
of our study.
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Conclusion
Only a quarter of academic staff have good COVID-19 
preventive behavior, which calls for focused and care-
fully planned intervention to improve preventive behav-
ior. The HBM explained a great amount of variance of 
COVID-19 preventive behavior with a good model fit, 
and key HBM variables; perceived barrier, self-efficacy, 
perceived susceptibility, and benefit were significantly 
associated with the preventive behavior as proposed by 
the theoretical underpinning of the model. Therefore, the 
HBM should be considered in designing interventions 
by incorporating those significant model constructs to 
improve COVID-19 preventive behavior so as to control 
the pandemic.
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