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Introduction

The 2019 novel coronavirus disease is caused by the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and 
spread to several countries. On 30 January 2020, the World 
Health Organization’s (WHO)1 Emergency Committee consid-
ered it a global health emergency and declared it to be a pan-
demic in March 2020.2 It was first identified as clusters of 
pneumonia cases that have been reported for unknown reasons 
in Wuhan, Hubei Province, China.3 The COVID-19 pandemic 
has negatively affected economic growth, sense of security, 
healthcare system, trade relations, tourism, employment, educa-
tion, and global interactions of many countries across the globe.4
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WHO has recommended several health-promotive behav-
iors for the prevention of the COVID-19 pandemic. Facemask 
wearing, social distancing, hand washing with soap and 
water, use of alcohol-based hand sanitizer, self-isolation, 
avoiding spending time in crowded places, and taking the 
vaccine was the most highly advocated behavior to prevent 
and control the pandemic. These preventive behavior are 
investigated and framed as interventions by different theo-
retical molds in different parts of the world.5–7

Different scholars such as sociologists, psychologists, 
and behavioral and public health experts have proposed a 
variety of theories and models to explain the factors affect-
ing people’s health behavior, among these the prominent was 
the health belief model (HBM). HBM was introduced by 
Rosenstock and is a general conceptual framework and  
theoretical guideline for health behaviors in public health 
research. It consists of constructs, namely the perceived sus-
ceptibility, perceived severity, perceived benefits, perceived 
barriers, self-efficacy, cues to action, and preventive health 
behaviors. Despite the subsequent development of alternate 
models, the HBM is still widely used in health campaigns 
and taught in academic settings.8,9

Systematic review and meta-analysis are combined and 
summarized sources of evidence for actual practice. They 
settle controversies arising from apparently conflicting indi-
vidual studies and can answer questions not addressed by the 
individual studies. Systematic review and meta-analyses 
adopt “a replicable, scientific, transparent and detailed pro-
cess that aims to minimize bias through exhaustive literature 
searches by providing an audit trail of the reviewers’ deci-
sions, procedures, and conclusions.10,11 Those qualities of 
systematic review and meta-analyses put them at the top of 
the evidence hierarchy and increase their importance for 
policy formulation and decision-making.12

Review of the model

The HBM specifies that individuals’ perceptions of six varia-
bles can predict their behavior.8 First, the model argues people 
will be more motivated to act in healthy ways if they believe 
they are susceptible to a particular negative health outcome. 
Second, the model predicts that the stronger people’s per-
ception of the severity of the negative health outcome, the 
more they will be motivated to act to avoid that outcome. 
Susceptibility and severity concern the individual’s perception 
of the threat to a negative health outcome. Third, the individ-
ual must perceive that the target behavior will provide strong 
positive benefits. Fourth, the model argues that if people per-
ceive there are strong barriers that prevent them from adopting 
the preventive behavior, they will be unlikely to do so. Fifth, 
the model also assumes individuals should perceive as they 
are capable of performing that particular behavior. Finally, 
HBM includes a cue to action whereby the individual is 
spurred to adopt the preventive behavior by some additional 
elements13–15 (Figure 1). HBM has been used to explain a vari-
ety of health problems; from preventive behavior to complex 
sick role behaviors.16 The model’s ability to explain and pre-
dict a variety of behaviors associated with positive health out-
comes has been successfully investigated several times.17 The 
model has also been used to develop many successful health 
communication interventions by framing messages to the 
HBM variables to change health behaviors.18 The ability of 
each component of the HBM in predicting a variety of health 
behaviors is quite different. Additionally, the model’s ability 
in explaining people’s behavior to newly emerging health 
problems is unstudied.19

As COVID-19 pandemic emerged and propagated across 
the world scholars from different departments investigated 
the reason why people did not follow COVID-19 preventive 
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Figure 1. Conceptual framework of the health belief model.
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behavior using the important framework, the HBM. Several 
interventions are also being implemented to prevent this pan-
demic, which is framed using the HBM. Despite we use the 
HBM for explaining COVID-19 behavior and designing of 
COVID prevention program; to our best knowledge, issue 
related to its predictive ability and most frequently associ-
ated construct to COVID-19 behavior is unexplored. So this 
systematic review aims to assess predictive ability and iden-
tify the most frequently related construct of the model to 
COVID-19 preventive behavior.

Significance of the study

The result of the review would be beneficial in planning and 
implementing an intervention to improve COVID-19 pre-
ventive behavior. Since it evaluates the effectiveness of the 
HBM in explaining COVID-19 preventive behavior, it can 
help program designers confidently use the model in 
COVID-19 prevention programs. Since the review identifies 
the most frequently associated construct of the model to 
COVID-19 preventive behavior, therefore it contributes evi-
dence inputs for preparing messages and materials for out-
reach and media campaigns by considering the identified 
important construct to prevent and control COVID-19. In 
addition, it may ignite a new insight for further studies that 
might be conducted on a related topic.

Method

Study design and setting

A systematic review was conducted to examine the predic-
tive ability of HBM in COVID-19 preventive behavior and 
identify the most frequently associated construct of the 
model to COVID-19 preventive behavior using research 
done all over the world on COVID-19 preventive behavior 
incorporating HBM as a framework. Preferred Reporting 
Items for Systematic Review and Meta-Analysis (PRISMA) 
guidelines were used for this review (supplementary table 1). 
PRISMA is a protocol consisting of checklists that guide 
the conduct and reporting of systematic reviews and meta-
analyses, which increase the transparency and accuracy of 
reviews in medicine and other fields.20

Search strategies and sources of information

We have checked the PROSPERO database (http://www.
library.ucsf.edu/) and the resources on COVID-END (COVID-
END) whether published or ongoing projects exist related to 
the topic to avoid any further duplication. Thus, the findings 
revealed that there were no ongoing or published articles in the 
area of this topic. Then this systematic review was registered in 
the PROSPERO database with Id no of CRD42022311171. 
Comprehensive literature was searched in databases such as 
PubMed, Google scholar, and African Online Journal to 

retrieve related articles from 28 December 2021 to 7 January 
2022. Gray literature was searched using Google. Search terms 
were formulated using PICO guidelines through the online 
databases. Medical Subject Headings (MeSH) and key terms 
had been developed using different Boolean operators “AND” 
and “OR.” The following search term was used: “COVID-19” 
OR “SARS-CoV-2” OR “coronavirus” OR “coronavirus dis-
ease” AND “health belief model.”

Eligibility criteria

In this systematic review, we included studies that meet the fol-
lowing criteria. First, a study must be done on COVID-19 pre-
ventive behavior using HBM. Second, no restriction was made 
regarding country, population group, race, gender, and publica-
tion date. Study which employ a qualitative method and not 
report explaining ability such as variance explained, study with 
data extracted, duplicate, abstract-only papers, articles without 
available full text, conference, editorial, author response the-
ses, case reports, case series, and systematic review studies are 
excluded at each respective stage of screening.

Outcome measurements

This review has two main outcomes. The primary outcome 
was the proportion of variance of COVID-19 prevention 
behavior explained by the HBM. It is defined as the variance 
of COVID-19 prevention behavior which is explained by the 
HBM framework that they are employed in their research 
article starting from the drafting of the conceptual frame-
work up to the fitting of the analysis model. Therefore, all 
included studies were reporting the proportion of variance 
explained by the model they are fitted as analysis output. 
Thus, a higher percentage of explained variance indicates a 
great explaining ability of the model in COVID-19 preven-
tive behavior. It also means that you make better predic-
tions.21 The secondary outcome was factors associated with 
coronavirus disease 2019 (COVID-19) preventive behavior 
(constructs of HBM). Construct that are frequently associ-
ated with the behavior are considered as an important factor 
that needs focus while we design interventions to improve 
COVID-19 prevention behavior.

Data extraction

All studies obtained from all databases were exported to 
Endnote version X8 software to remove duplicate studies. 
Then after, all studies were exported to a Microsoft Excel 
spreadsheet. Four authors (A.Z., A.M., T.S., and M.G.) inde-
pendently extracted all the important data using a standard-
ized data extraction form which was adapted from the Joanna 
Briggs Institute (JBI) data extraction format for the first out-
come.22 For the first outcome (proportion of variance) the 
data extraction format included (primary author, year of 
publication, country, sample size, analysis model fitted, and 

http://www.library.ucsf.edu/
http://www.library.ucsf.edu/
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proportion of variance explained. Another three authors 
(J.B., N.K., and A.Y.) extracted data for the second outcome 
(associated factors of COVID-19 preventive behavior (con-
structs of HBM)) using table format which shows the effect 
size of each construct on COVID-19 prevention behavior 
with the level of significance. In case of disagreement, all the 
authors were met and discussed the issue and resolve it.

Quality assessment

To assess the quality of each study included in this sys-
tematic review, the modified Newcastle Ottawa Quality 
Assessment Scale for cross-sectional studies was used 
(Supplementary Table 2).23 Three authors (A.Z., A.M., and 
T.S.) have assessed the quality of each study (i.e. methodo-
logical quality, sample selection, sample size, comparability 
and the outcome, and statistical analysis of the study). In the 
case of disagreement between authors; another four authors 
(M.G., J.B., N.K., and A.Y.) were involved and discussed 
and resolved the disagreement.

Statistical analysis

Selected articles were entered into Microsoft Excel spread-
sheet format for analysis. For the primary objective (out-
come) descriptive analyses such as the proportion of studies 
that better explained COVID-19 prevention behavior were 
made. For the second objective (outcome) frequency of each 
construct of the HBM for which it significantly predicts (sig-
nificance ratio) COVID-19 prevention behavior were made 
considering all included studies. Then, verification of the 
most frequently associated (predictor) was given for possible 
use in the practical setting.

Patient and public involvement

In this review, neither patient nor the public was involved in 
the study design, conduct, reporting, or dissemination plans 
of our research.

Result

Overall, 1552 articles were retrieved using a search strategy 
about COVID-19 prevention behavior and HBM world-
wide. Duplicates (257) were removed and 1295 articles 
remained. After reviewing (n = 683) articles were excluded 
by title, and (n = 394) articles were excluded by reading 
abstracts. Therefore, 218 full-text articles were accessed 
and assessed for inclusion criteria, resulting in the further 
exclusion of 186 articles primarily due to listed reasons 
(Figure 2). As a result, 32 studies fulfilled the inclusion cri-
teria to undergo the final systematic review. Concerning the 
country in which the studies were done, the included studies 
relatively cover all segments of the globe despite Iran, the 

United States, and China having 7, 4, and 4 articles included 
countries, respectively. Of the total included studies 11(34%) 
of them utilized HBM for explaining COVID-19 vaccine 
acceptance and intention. The remaining 21 studies use 
HBM for explaining adherence and intention to practice 
COVID-19 prevention measures separately as well as in 
groups as prevention precaution (Table 1).

Predicting ability of HBM in COVID-related 
behavior

Regarding the predictive ability of the HBM, in the 
majority 28 (87.5%) of the studies, HBM has a good pre-
dictive ability (R2 > 25%) of COVID-19-related behav-
ior.24–27,30–42,44–46,48–55 From this nearly half (43.7%) of the 
studies, HBM had explained 50% and above variance of 
COVID-19-related behavior and intention. Overall, the 
explained variance for HBM ranged from 6.5% to 90.1% 
(Table 1).

Frequency of statistically significant association 
of HBM constructs with COVID-19 preventive 
behavior

Knowing how frequently a certain factor predicts certain 
behavior is important to consider that factor when we plan  
to change the respective behavior. Included studies in  
this review incorporate those six key constructs of HBM in 
their analysis model as a predictor of respective behavior. 
Considering this, perceived susceptibility was significantly 
associated with COVID-19-related behavior in 19(59.4%) 
studies and it was the only construct that is not missed in all 
studies. From these, in three studies it was considered in 
combination with perceived severity as a perceived threat. 
Similarly, perceived severity significantly predicted COVID-
19-related behavior in 12 (40%) of studies. In two studies it 
was not considered as a predictor.

Regarding perceived benefit, it was significantly associ-
ated with COVID-19-related behavior in 29(96.7%) of stud-
ies even if it was not included in two studies as a model 
construct. It is the most frequently significant predictor of 
COVID-19-related behavior and intention in this review 
since it was not significant only in a single study (higher 
significance ratio). Likewise perceived barrier significantly 
predicted COVID-19-related behavior in 16 (64%) of the 
studies and it was not considered as a model construct in  
7 studies.

Concerning self-efficacy, it was a significant predictor 
of COVID-19-related behavior in 14(87.5%) studies. 
Although it was missed in half of16 included studies as a 
model construct, it is the second most frequently associated 
construct of HBM with COVID-19-related behavior. 
Similarly, cues to action were significantly associated with 
COVID-19-related behavior in 13 (72.2%) studies and it 
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was not considered as a model construct in nearly half14 
studies (Table 2).

Discussion

Psychological theories significantly contribute to the  
planning and design of effective public health and health 
promotion interventions.16 This is particularly true in the 
current environment where public health officials need 
insights into effective COVID-19 responses, which has 
severely impacted many aspects of individuals’ lives across 
the globe.56 There is also increasing evidence that protec-
tive behaviors are culturally molded, requiring a focused 
examination of perceptions and behaviors using verified 
and practically supported frameworks.57 One of the impor-
tant frameworks was HBM which we have been using for 
many health-related behaviors including COVID-19-
related behavior and intention. In this review, we have 
focused on this important framework (HBM) to assess its 
predictive ability and how frequently its construct predicts 

the current COVID pandemic-related behavior in studies 
done all over the world.

We found that in the majority (87.5%) of the studies 
HBM has a good predictive ability of COVID-19-related 
behavior. From this, in half of the studies, HBM had 
explained 50% and above variance of COVID-19-related 
behavior and intention. The finding is consistent with a sys-
tematic review done on evaluating the effectiveness of the 
HBM in improving adherence by reviewing interventional 
studies. In that review, the majority (83%) of the HBM-
based intervention studies achieved statistically significant 
improvements in adherence.58 Overall, the explained vari-
ance for HBM ranged from 6.5% to 90.1%, which was com-
parable to a systematic review and meta-analysis on the 
effectiveness of HBM for mammography screening; the 
explained variance for HBM ranged from 25% to 89%.59 
This finding implies HBM had a significant predictive abil-
ity of COVID-19 preventive behavior and indicates the use 
of the model in designing an intervention to prevent and 
control the pandemic.

In
cl

ud
ed

Records identified from
Databases searching (n=1548)

Additional records identified 
through other source (n=4)

Records screened (n =1295)

Records excluded due to 
duplication (n =257)

Articles exclude by title (n=683) 
and by reading abstracts (n=394)

Full articles assessed for 
eligibility (n =218)

Full articles excluded due to:
� The full outcome of interest 

is not reported (n=179 )
� Construct of the model not 

included in analysis(n=7)

Studies included in systematic 
analysis (n=32)

Id
en

ti
fi

ca
ti

on
S

cr
ee

ni
ng

Records identified through combined searching (n =1552)

Figure 2. Flow chart of study selection for systematic review on predicting ability of the health belief model in COVID-19 preventive 
behavior.
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In this review, we have also examined the significant ratio 
of each six constructs of HBM with COVID-19 preventive 
behavior. The reason why we focus on the significance ratio 
of each construct is that knowing how frequently a certain 
variable or construct predicts certain behavior is important to 
consider the variable while we plan to change the respective 
behavior. Communication messages, as well as educational 
appeals, should target the factor that is frequently linked to 
the behavior. Concerning this perceived benefit was signifi-
cantly associated with COVID-19 related behavior in almost 
all (96.7%) of studies. It was the most frequently significant 
predictor (highest significance ratio) of COVID-19-related 
behavior and intention. This finding was compliment with a 
systematic review and meta-analysis done on the effective-
ness of HBM and the theory of planned behavior for mam-
mography screening, in which the components of cues to 
action and perceived benefits were the variables most strongly 
associated with participation in mammography screening.59 
However, the significance ratio in the current review is 
slightly lower than a critical review on HBM-related investi-
gations published during the period 1974–1984; in which the 
significance ratio of perceived benefit was 78%.17 The possi-
ble discrepancy may be due to; the critical review was done 
for many different health behaviors which may lower the sig-
nificance level of perceived benefit. In another way in the 
current review, perceived benefits (perceived importance of 
those COVID-19 prevention precautions) have great ability 
of predicting COVID-19 preventive behavior. This finding 
implies COVID-19 prevention behavior change intervention 
should address benefits of the prevention measures.

Self-efficacy, cues to action, perceived barrier, per-
ceived susceptibility, and severity have 87.5%, 72.2%,  
64%, 59.4%, and 40% significance ratios in this systematic 
review, respectively. This indicates self-efficacy was the 
second most frequent significant predictor of COVID-19-
related behavior whereas perceived severity was the last 
significant predictor. This finding is compliment with a crit-
ical review of HBM-related investigations published during 
the period 1974–1984.17 The finding implies COVID-19 
behavior change intervention should target self-efficacy, 
important cues to action, individual perception of barriers, 
disease vulnerability, and severity in order of significance.

Restriction of our search strategy to the English language 
may limit our sample studies included in our review. 
Furthermore, variations in effect size that are reported by 
included primary studies restrict us from doing a meta- 
analysis to estimate pooled effect size rather we have focused 
on evaluating predicting ability of the HBM and identifying 
the most frequently associated construct of the model to 
COVID-19 preventive behavior.

Conclusion

HBM has a good predictive ability of COVID-19-related 
behavior in the majority of reviewed studies. This implies 

that HBM can explain COVID-19 preventive behavior by 
using its important components or constructs which increase 
its use in planning and designing an intervention to prevent 
and control the COVID-19 pandemic. To target our focus to 
the most frequently significant construct, we have evaluated 
the significance ratio of all constructs of HBM in the 
reviewed articles. Concerning this, perceived benefit was 
the most frequently significant predictor (highest signifi-
cance ratio) of COVID-19-related behavior and intention. 
Self-efficacy, cues to action, perceived barrier, perceived 
susceptibility, and severity were the remaining significant 
predictor of COVID-19-related behavior in decreasing order 
of significance ratio. Public health professionals and health 
promotion experts should consider those constructs of HBM 
in order of significance while they plan and design behavior 
change interventions.
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