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Abstract

Background: Effective infection prevention and control (IPC) practices among healthcare workers are crucial to prevent
the spread of COVID-19 and other infections in healthcare settings.

Aim: To synthesise evidence on behaviour change theories, models, or frameworks applied to understand healthcare
workers’ IPC practices during the COVID-19 pandemic.

Methods: PubMed, EBSCOhost interface, ProQuest interface, MEDLINE (Ovid), and grey literature were searched for
primary studies published between December 2019 and May 2023. The Mixed Method Appraisal Tool evaluated the
methodological quality of the studies. Two reviewers independently completed study selection, data extraction, and quality
assessment.

Results: The search yielded 2110 studies, of which 19 were included. Seven behaviour change theories, models, and
frameworks were identified, with the Health Belief Model and Theoretical Domains Framework being the most employed.
Based on these theories, models, and frameworks, the included studies identified cognitive, environmental, and social factors
influencing healthcare workers’ compliance with COVID-19 IPC practices.

Discussion: This review offers insights into the critical role of behavioural change theories, models, or frameworks in
understanding the factors influencing healthcare workers’ compliance with IPC practices during COVID-19. It also highlights
the potential of these theories in guiding the development of evidence-based interventions to improve healthcare workers’
compliance with IPC practices.
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Background

The healthcare transmission of SARS-CoV-2, the virus re-
sponsible for coronavirus disease (COVID-19), has been a
significant concern throughout the pandemic. Nevertheless,
infection prevention and control (IPC) practices, like hand
hygiene, respiratory hygiene, and environmental cleanliness,
can prevent healthcare transmission of COVID-19 and other
avoidable infections (World Health Organization, 2021).

However, despite the guidelines set by the World Health
Organization (WHO) during COVID-19, studies have
shown that healthcare workers (HCWs) have inadequate
adherence to recommended IPC practices (Abed Alah et al.,

2021; Bashirian et al., 2020). The challenges go beyond the
lack of personal protective equipment (PPE) and hand-
washing agents (Abed Alah et al., 2021). Non-adherence
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has also been linked to HCWs’ attitudes towards COVID-19
and perceived difficulties in adopting IPC measures (Smith
et al., 2021). It is imperative to address the individual, or-
ganisational, and environmental challenges that impede
HCWs’motivation and capability to adhere to IPC practices,
as Houghton et al. (2020) highlighted in their review.
Furthermore, tailored interventions are necessary to over-
come these challenges and support HCWs in implementing
and sustaining effective IPC practices.

Applying behaviour change theory is critical in exploring
evidence-based practices, particularly addressing poor staff
performance (Greene andWilson, 2022). This approach enables
the identification of critical determinants of behaviour and as-
sists in developing implementation strategies by providing a
theoretical foundation for understanding the physical and
psychological processes expected to regulate behaviour (Michie
et al., 2005). However, numerous theories, models, or frame-
works of behaviour change exist. For example, Michie et al.
(2014), in their book, described 83 behaviour change theories
across the behavioural and social sciences. Additionally, theo-
ries, models, and frameworks are distinct concepts. While be-
haviour change theories help explain why behaviours change
over time and how they can be changed (Darnton, 2008),
models and frameworks do not define the change mechanism.
Instead, they aid in understanding specific behaviours by
identifying the underlying factors that drive them (Nilsen, 2015).

The COVID-19 pandemic highlighted the critical need
for systematic use of behaviour change theory to identify
factors influencing behaviour change, understand the change
process, and inform intervention development (West et al.,
2020). The plethora of available theories, models, and
frameworks, each with its unique focus and scope, also
necessitates a systematic examination to determine their
applicability and effectiveness in understanding and im-
proving IPC practices of HCWs. By understanding how
these theories have been applied in COVID-19 studies,
researchers can identify the determinants influencing the
IPC behaviour of HCWs, which in turn can inform policy
and help develop resilience and new behavioural patterns to
prepare for future pandemics (West et al., 2020).

Therefore, this systematic review aims to synthesise ev-
idence on which theories, models, or frameworks of be-
haviour change have been used to understand the IPC
practices of HCWs in the context of COVID-19. Moreover,
this review examines the factors influencing HCWs’ com-
pliance with COVID-19 IPC practices, drawing insights from
the theories, models, and frameworks of behaviour change.

Methods

Review design

This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guide-
lines (Page et al., 2021) to provide a transparent and
comprehensive summary of the studies (Supplemental File

1). The protocol for this review was registered in the
PROSPERO database (CRD42022332006).

Eligibility criteria

Inclusion criteria were studies published in English between
December 2019 and March 2023. Studies needed to report the
application of a behaviour change theory, model, or framework
to examineHCWs’ IPC practices like hand hygiene and droplet
isolation practices, including the use of masks, gloves, goggles,
and gowns, which align with the COVID-19 guidelines set by
the WHO (World Health Organization, 2021). Primary studies
of any design (qualitative, quantitative, or mixed) were con-
sidered to locate a broad range of studies.

Exclusion criteria were studies focusing on a mixed
sample where outcomes related to HCWs could not be
separated from other populations (e.g., administrative staff
and the general public). Studies published in languages other
than English and non-primary studies, such as systematic
reviews and conference proceedings, were also excluded.

Search strategy

A search was conducted on July 30th, 2022, and updated on
May 30th, 2023, using four databases: EBSCOhost inter-
face, ProQuest interface, PubMed, and MEDLINE (Ovid),
chosen for their wide subject and content-specific coverage.
The search encompassed all 15 databases on the EBSCO-
host interface, including AMED and CINAHL Plus with
Full Text, and all 18 databases on the ProQuest interface,
including APA PsycInfo, Coronavirus Research Database,
and Psychology Database. The search was conducted using
index terms and free-text key terms within the titles and
abstracts, focusing on four domains: behaviour change
theories, infection prevention and control, healthcare
workers, and COVID-19. The search strategy was tailored to
each database’s functions for comprehensiveness. The
search was limited to papers published from December 2019
to March 2023, corresponding to the emergence of COVID-
19 in 2019. A language limiter was applied due to translation
constraints. The first author created the search strategy,
reviewed and approved by the research team (Supplemental
File 2 for detailed search results).

A Google Scholar search was also conducted to locate grey
literature to reduce selection bias and enhance the review’s
comprehensiveness (Paez, 2017). Furthermore, the reference
lists of potential papers were manually scanned to identify
papers not indexed in the selected databases. Search results
were exported to RefWorks, duplicates were removed, and the
remaining records were screened against the eligibility criteria.

Study selection

Two reviewers independently screened the titles and ab-
stracts of search results against the eligibility criteria. Rel-
evant articles and those with insufficient evidence were
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selected for full-text review to determine eligibility. Dis-
agreements between the reviewers were resolved through
discussion or involvement of a third reviewer. The third
reviewer confirmed the eligibility of all included studies.

Data extraction and quality assessment

Details on study authors, publication year, country of origin,
settings, study design, sample, underpinning theories, study
outcomes, and key findings were extracted in a Microsoft
Excel spreadsheet. The Mixed Method Appraisal Tool
(MMAT) was used to appraise the studies, as it is designed to
address the challenges of critical appraisal in systematic
mixed studies reviews (Hong et al., 2018). All studies met
the review’s aim, so none were excluded based on quality.

Data synthesis

The review’s findings were described using a formal narrative
synthesis approach (Popay et al., 2006). Studies were grouped
per theories, models, or frameworks of behaviour change, and
outcomes were tabulated and synthesised narratively.

Results

As shown in the PRISMA flow diagram (Figure 1), the da-
tabase search identified 2099 records, and 11 were found in

additional sources. After removing duplicates (n = 292), 1807
records underwent title and abstract screening. The full texts
of 42 records from the database search and 11 from additional
sources were retrieved and evaluated against the review’s
eligibility criteria. Finally, 34 records were excluded
(Supplemental File 3), and 19 were included in this review.

Characteristics of included studies

Table 1 summarises the characteristics of the included studies.
This review included 19 studies representing 15 different
countries: Australia (n = 1), Bangladesh (n = 1), Canada (n =
1), China (n = 1), Finland (n= 1), Germany (n = 2), HongKong
(n = 1), India (n = 1), Iran (n = 2), Korea (n = 2), Saudi Arabia
(n = 1), Thailand (n = 1), Turkey (n = 1), the United States (n =
1), and theUnitedKingdom (n= 1). One study (VanHout et al.,
2022) included participants from 40 European countries.
Among these studies, 14 were quantitative, three were qual-
itative, and two used mixed methods. Most studies (n = 14)
involved mixed groups of HCWs’, while some focused on
specific groups like nurses (n = 4) and dentists (n = 1).

Behavioural theories, models, or frameworks and
targeted behaviours

This review identified seven behaviour change theories,
models, and frameworks (detailed in Supplemental File 4)

Figure 1. PRISMA flow diagram showing selection of studies for inclusion in the systematic review.
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Table 1. Characteristics of included studies (ordered alphabetically).

Author Country Study design Participants/settings
Data collection
tool/method

Theory
used

Targeted IPC
practices

Outcome
measures

Bashirian
et al. (2020)

Iran Quantitative,
cross-sectional
analytical

761 HCWs from five
University Teaching
hospitals

Self-reported
questionnaire

PMT COVID-19 IPC
practices specified
as hand hygiene
and glove and mask
use

Compliance
and predictors

Castro-
Sánchez
et al. (2021)

UK Quantitative,
evaluative

261 hospital staff Paper and
electronic
survey
distributed via
email

TDF
and
COM-B

PPE use Evaluation of
PPE Helper
program

Curtis et al.
(2022)

Australia Qualitative 280 hospital
emergency
department staff

Direct
observation

TDF
and
BCW

PPE use Barriers to PPE
use and
evaluation of
PPE
intervention

Derksen
et al. (2020)

Germany Quantitative,
observational

115 HCWs from two
obstetric university
hospitals

Observation
and self-
reported
questionnaire
(paper and
pencil
questionnaire)

HAPA Hand hygiene Adherence and
determinants

Jeong and
Eun (2023)

Korea Quantitative,
cross-sectional

143 nurses Self-
administered
questionnaire

HBM COVID-19 IPC
practices
(unspecified)

Levels and
associated
factors

Kim and
Kim (2023)

Korea Quantitative,
cross-sectional

161 emergency
nurses from five
tertiary and general
hospitals

Self-
administered
questionnaire

HBM COVID-19 IPC
practices
(unspecified)

Associated
factors

Limkunakul
et al. (2022)

Thailand Quantitative,
cross-sectional

273 HCWs from a
university-affiliated
medical centre

Self-
administered
questionnaire

HBM COVID-19 IPC
practices specified
as hand hygiene,
surgical masks use,
and disinfection

Predictors

Lohiniva
et al. (2022)

Finland Mixed-method
study

422 HCWs in LTCFs Web-based
survey
followed by
telephone-
based in-depth
interviews

TDF COVID-19 IPC
practices specified
as hand hygiene,
PPE use, and
environmental
cleaning

Compliance
and factors

Mortada
et al. (2021)

Saudi
Arabia

Quantitative,
cross-sectional
survey

385 hospital
emergency
department HCWs

Online survey
circulated via
social media
like Facebook,
Twitter, and
WhatsApp

PMT COVID-19 IPC
practices
(unspecified)

Behavioural
intention and
determinants

Müller et al.
(2021)

Germany Qualitative 12 dentists practicing
in dental offices

Telephone
interviews

TDF
and
BCW

COVID-19 IPC
practices specified
as PPE use, hand
hygiene, and
disinfection

Barriers and
enablers

(continued)
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Table 1. (continued)

Author Country Study design Participants/settings
Data collection
tool/method

Theory
used

Targeted IPC
practices

Outcome
measures

Salwa et al.
(2022)

Bangladesh Explanatory
sequential mixed-
method study

604 physicians and
nurses from tertiary
care facilities

Self-
administered
questionnaire

HBM COVID-19 IPC
practices specified
as disinfection,
decontamination,
hand hygiene, and
PPE use

Compliance
and associated
factors

Seitz et al.
(2021)

USA Quantitative,
cross-sectional
survey

308 hospital
emergency
department HCWs

Online survey
distributed via
email

TPB PPE use Knowledge,
attitude, and
practice

Silverberg
et al. (2021)

Canada Quantitative,
cross-sectional
survey

319 nurses from
academic and
community hospitals

Survey using
REDCap
electronic data
capture tools

TDF COVID-19 IPC
practices specified
as hand hygiene,
use of mask,
gloves, gowns and
face shields, and
PPE use

Adherence and
associated
barriers and
facilitators

Sin and
Rochelle
(2022)

Hong
Kong

Quantitative,
cross-sectional
survey

122 nurses from
public hospitals

Online survey TPB Hand hygiene Beliefs and
behaviours

Sivaraman
(2022)

India Qualitative,
phenomenological

15 HCWs from
department of
otorhinolaryngology
of a tertiary care
teaching hospital

Interviews HBM PPE use Behavioural
intention

Toghanian
et al. (2022)

Iran Quantitative,
cross-sectional

270 HCWs from
academic/educational
hospitals

Self-
administered
questionnaire

PMT COVID-19 IPC
practices
(unspecified)

Related factors

Türktemiz
et al. (2021)

Turkey Quantitative,
cross-sectional
survey

216 HCWs from
hospitals

Online survey HBM PPE use Perceptions
and attitude

van Hout
et al. (2022)

European
countries

Quantitative,
cross-sectional
survey

2289 HCWs from
hospitals

Online surveys
distributed via
electronic data
capturing
(EDC) systems
Castor
v2020.1.9 and
Qualtrics
survey platform
(Provo, Utah)

TDF COVID-19 IPC
practices specified
as hand hygiene
and PPE use

Perceptions
and
compliance

Yang et al.
(2021)

China Quantitative,
cross-sectional
survey

768 HCWS from
tertiary public
hospitals

Self-
administered
questionnaire

TDF COVID-19 IPC
practices Specified
as hand hygiene,
overall droplet
isolation, and
google and gown
use

Levels and
determinants

BCW: Behaviour ChangeWheel; COM-B: capability, opportunity, motivation and behaviour; HAPA: Health Action Process Approach; HBM: Health Belief
Model; HCWs: health care workers; IPC: infection prevention and control; LTCFs: long-term care facilities; PMT: Protection Motivation Theory; PPE:
personal protective equipment; TDF: Theoretical Domain Framework; TPB: Theory of Planned Behaviour.
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used to explore the IPC practices of HCWs during COVID-
19. These included the Health Belief Model, Theoretical
Domains Framework, Protection Motivation Theory, The-
ory of Planned Behaviour, Health Action Process Approach
model, Behaviour Change Wheel, and the Capability Op-
portunity Motivation-Behaviour (COM-B) model. Twelve
studies examined multiple IPC practices, such as hand
hygiene, PPE usage, and disinfecting and decontamination
practices. Five studies focused on PPE usage and two on the
hand hygiene behaviour of HCWs.

Results of individual studies

The study results are presented narratively below according
to specific behaviour change theories, models, and frame-
works (detailed in Supplemental File 4) and then sub-
divided into targeted IPC practices. Additional results are
included in Supplemental File 5.

Health Belief Model (HBM)

The HBM (Rosenstock, 1974) seeks to predict health-related
behaviour through key belief patterns, including perceived
susceptibility, perceived severity, perceived benefits, per-
ceived barriers, cues to action, and self-efficacy. Six in-
cluded studies utilised the HBM, with four examining
multiple IPC practices and two PPE usage.

Multiple IPC practices. Jeong and Eun (2023) and Kim and
Kim (2023) used Likert scale surveys based on the HBM to
explore nurses’ COVID-19 IPC practices. Jeong and Eun
(2023) highlighted the importance of perceived suscepti-
bility, indicating that nurses who see themselves as more
susceptible to COVID-19 were more likely to adopt IPC
practices. Kim and Kim (2023) found that nurses’ percep-
tions of COVID-19 severity positively influenced their IPC
practices. However, perceived barriers, such as the incon-
venience of using PPE, made it more challenging to im-
plement IPC practices. These studies showed that nurses’
beliefs regarding susceptibility to COVID-19 and its se-
verity influenced their IPC practices.

Limkunakul et al. (2022) and Salwa et al. (2022) used
HBM-based Likert scale surveys to identify factors asso-
ciated with preventive behaviours among HCWs.
Limkunakul et al. (2022) found significant factors associated
with preventive behaviours, such as perception of COVID-
19 risk, barriers to prevention strategies, benefits of fol-
lowing preventive practices, and perception of personal
preventability (p < .001). Salwa et al. (2022) found positive
associations between perceived benefits (benefits of prac-
tising IPC measures), self-efficacy (belief in the ability to
perform IPC practices), cues to action (trust in the admin-
istration, policymakers, and government in taking appro-
priate measures), and compliance with IPC guidance. This
study also found that perceived barriers to compliance in-
cluded PPE unavailability, workplace insecurity, and

unreliable information sources. These results highlight that
promoting positive perceptions of IPC measures and en-
hancing HCWs’ self-efficacy can improve compliance with
IPC practice.

Personal protective equipment usage. Sivaraman et al. (2022)
and Türktemiz et al. (2021) explored HCWs’ perspectives
on and intentions to use PPE. Sivaraman et al. (2022) uti-
lised an HBM-based interview guide and found that per-
ceived severity and susceptibility of COVID-19, perceived
barriers (physical discomfort and communication chal-
lenges), perceived benefits, self-efficacy (familiarity with
PPE use), and cues to action (timely release of updated
guidelines) influenced PPE usage among HCWs. Mean-
while, Türktemiz et al. (2021), using an HBM-based survey,
found that HCWs held positive beliefs about the effec-
tiveness of PPE (perceived benefits) but viewed PPE use as a
complex process constraining their professional skills
(perceived barriers). These studies collectively highlight that
efforts to boost PPE use among HCWs should target per-
ceived barriers, highlight its benefits, promote self-efficacy,
and provide clear guidelines.

Theoretical Domains Framework (TDF)

The TDF is a comprehensive framework integrating com-
ponents from 33 behaviour change theories into 14 domains
(originally 12) (Cane et al., 2012; Michie et al., 2005). Four
studies utilised the TDF focusing on multiple IPC practices
of HCWs.

Multiple IPC practices. Lohiniva et al. (2022) used a mixed-
method approach, combining surveys and qualitative in-
terviews, both based on TDF. This study identified three
TDF domains significantly influencing nurses’ compliance
with IPC practices: environmental context and resources
(changes in professional duties and lack of staff planning for
emergencies), reinforcement (management culture and
physical absence of management), and beliefs about capa-
bilities (knowledge of applying IPC measures, nature of
tasks, and infrastructure).

Silverberg et al. (2021) utilised a survey developed by
WHO where TDF domains were used to ensure the survey
items’ comprehensiveness. Findings revealed that nurses
strongly believed in the effectiveness of IPC practices, with
social and professional role playing a significant role in
compliance. Likewise, Van Hout et al. (2022) used a survey
based on the WHO protocol and TDF domains. Positive
beliefs towards the protective effects of IPC practices were
reported by 79% of HCWs, and positive social influences,
such as colleagues adhering to IPC practices and encour-
agement from senior staff, facilitated compliance.

Yang et al. (2021), using a TDF-based survey, investi-
gated determinants of hand hygiene and droplet isolation
behaviours of HCWs. Results revealed the environmental
context and resource (availability of PPE and hand hygiene
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facilities) domain as significantly related to hand hygiene
and droplet isolation behaviours. Knowledge domain (lack
of knowledge) was significantly associated with lower
compliance with goggles and gown use. Emotion (fear,
shame, and guilt of not following guidelines) and social
influences (pressure from colleagues and department
leaders) were significantly associated with droplet isolation
behaviours.

These studies collectively highlighted the role of envi-
ronmental context, knowledge, and social factors in influ-
encing HCWs’ IPC practices.

Theoretical Domains Framework (TDF) with other
behavioural models and frameworks

Three studies combined TDF with the COM-B and Behaviour
Change Wheel (BCW), with two focusing on PPE usage
practice and one onmultiple IPC practices. The TDF provides a
detailed exploration of psychological and environmental factors
influencing behaviour, aligning closely with the COM-B
model’s components of Capability, Opportunity, and Motiva-
tion. The BCWutilises insights from both TDF and COM-B to
guide the systematic development of interventions, mapping
specific behaviour change techniques to the identified influ-
ences for effective and targeted strategies (Michie et al., 2011).

Personal protective equipment usage. Two studies combined
TDF, COM-B, and BCW to identify the barriers related to
PPE use and develop behaviour change interventions.

Curtis et al. (2022) identified 73 barriers to PPE use
among HCWs, categorised into TDF domains like social
influence, environmental context, resource availability,
knowledge, emotion, memory, attention, and decision-
making. These domains were then mapped to nine inter-
vention functions using BCW and 42 behaviour change
techniques (BCTs) to develop a strategy to improve PPE
compliance. A PPEMarshal role was implemented as part of
the behaviour change strategy, which observed staff and
intervened when needed. The PPEMarshal further identified
the most common reasons for noncompliance with PPE
regulations, such as a lack of access to a buddy, depleted
PPE stock, improper attire, and incorrect use of PPE.

Likewise, Castro-Sánchez et al. (2021) used a TDF and
COM-B model–based survey to explore how a PPE inter-
vention (the PPE Helper program) was impacting HCWs.
The PPE Helper program aimed to enhance PPE use, ad-
dressing challenges identified through a previous study
which used the COM-B model. This survey which used
hospital staff as participants found that supply, inconsistent
advice, training issues, and distrust in guidance were barriers
to HCWs’ compliance with PPE. However, staff exposed to
a PPE helper reported more positive knowledge and atti-
tudes towards PPE, including confidence in the use of PPE,
satisfaction with the availability and visibility of PPE in
clinical areas, and less anxiety around PPE.

These two studies support how a theory-based IPC in-
tervention can be rapidly developed and implemented to
improve PPE practice among HCWs in hospitals during a
pandemic.

Multiple IPC practices. Although no interventions were de-
veloped, Müller et al. (2021) also used TDF and COM-B-
based interview guides to explore IPC practices among
dentists and identified 34 enablers and 20 barriers to im-
plementing IPC practices. Key barriers included a lack of
knowledge, a lack of guidelines, and PPE recommendations,
as well as limited availability of PPE and high PPE costs.
Staff and patient pressure to prioritise infection control acted
as enablers.

Protection Motivation Theory (PMT)

The PMT (Rogers, 1975) explains how behavioural change
occurs through cognitive processes involving threat and
coping appraisal. Threat appraisal assesses the perceived
severity of a disease and one’s vulnerability, while coping
appraisal centres on the belief that recommended measures
can mitigate the threat (response efficacy) and confidence in
successfully implementing those actions (self-efficacy).
Three studies used PMT to explore multiple IPC practices
among HCWs.

Multiple IPC practices. Toghanian et al. (2022) explored
COVID-19 preventive behaviours and their related factors
using a PMT-based questionnaire. Findings revealed that
protection motivation/intention and self-efficacy were sig-
nificant predictors of IPC behaviours (p < .001). Likewise, in
a similar study by Mortada et al. (2021), findings revealed
significant positive correlations between COVID-19 be-
havioural intention and PMT constructs, with self-efficacy
as the significant predictor of IPC behaviour (p = .008).

Bashirian et al. (2020) used PMT to predict the COVID-
19 preventive behaviours of HCWs. Results showed that
threat (perceived severity and vulnerability to COVID) and
coping appraisal (belief in IPC measures and confidence in
implementing them) predicted HCWs’ behavioural intention
to engage in COVID-19 preventive behaviours (p < .001).
All these three studies confirm the significance of the PMT
model in predicting the IPC behaviours of HCWs.

The studies highlight the need to address threat per-
ception, promote coping strategies, and enhance self-
efficacy in interventions for promoting COVID-19 pre-
ventive behaviours among HCWs.

Theory of Planned Behaviour (TPB)

The TPB (Ajzen, 1991) predicts behaviours based on in-
tention (motivation for behaviour), attitude (favourable or
unfavourable perception of the behaviour), subjective norm
(social pressure to perform or avoid the behaviour), and
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perceived behavioural control (perception of ease or diffi-
culty in carrying out the behaviour). Two studies employed
the TPB to investigate different IPC practices of HCWs.

Hand hygiene. Sin and Rochelle (2022) used a TPB-based
survey to investigate nurses’ hand hygiene behaviour. Re-
sults indicated that subjective norms (social pressure to
perform or avoid hand hygiene) and perceived behavioural
control (perception of ease or difficulty in performing hand
hygiene) positively influenced hand hygiene behaviour
through intentions.

Personal protective equipment usage. Seitz et al. (2021) as-
sessed HCWs’ PPE practice using a TPB-based survey.
Results showed high self-reported compliance with PPE use
among HCWs, though some found PPE inconvenient
(47.6%) or interfering with patient care (28.2%). Poor be-
liefs about PPE’s protective effects were observed among a
third of HCWs. This study suggests that while HCWs report
high compliance with PPE usage, there are concerns about
PPE convenience and effectiveness.

Health Action Process Approach (HAPA)

The HAPA model consists of a motivation phase, where
individuals focus on developing the intention to engage in
healthy behaviour, and the volition phase, where individuals
move from having the intention to putting that intention into
action (Schwarzer, 2008).

Hand hygiene. Derksen et al. (2020) used a HAPA model–
based questionnaire to observe HCW adherence and assess
determinants of hand hygiene behaviour. Findings showed that
self-efficacy (confidence in practising better hand hygiene) was
positively associated with the intention to wash or sanitise
hands. Self-efficacy was the only determinant significantly
associated with intention and hand hygiene behaviour.

Quality of the included studies

The MMATscore for each included study is presented in the
Supplemental File 6.

For quantitative studies (n = 14), overall, most followed
the MMAT checklist criteria. However, methodological
issues arose in two primary areas: appropriateness of
measurements and bias considerations. Half of the studies
used online surveys, which may not provide as represen-
tative results as face-to-face surveys (Szolnoki and
Hoffmann, 2013). Additionally, social media platforms
were used for participant recruitment, which can lead to
selection bias (Regmi et al., 2017). Also, except for one
study (Derksen et al., 2020), all others were based on self-
reported IPC behaviours. Therefore, there is a high proba-
bility of recall bias, which can jeopardise the internal val-
idity of the research (Hassan, 2006).

All three qualitative studies met the MMAT checklist
criteria. However, only one specified the type of qualitative
approach used. Among the two mixed-method studies, one
met at least three MMAT checklist criteria, while the other
only reported quantitative results, so only its quantitative
part was assessed using the MMAT criteria.

Discussion

This review examined the application of behaviour change
theories, models, and frameworks to understand the factors
influencing COVID-19 IPC practices of HCWs. Seven
behaviour change theories, models, or frameworks were
identified across the 19 included studies, with the Health
Belief Model and Theoretical Domains Framework being
the most adopted.

Health Belief Model (HBM)–based studies revealed
cognitive factors associated with HCWs’ COVID-19 IPC
practices. Emphasis on belief patterns like perceived se-
verity and susceptibility, as demonstrated in studies by
Jeong and Eun (2023), Kim and Kim (2023), Limkunakul
et al. (2022), and Salwa et al. (2022), highlights the im-
portance of addressing HCWs’ awareness of the risks as-
sociated with COVID-19 and the severity of its
consequences. Perceived barriers to using PPE and self-
efficacy (Salwa et al., 2022; Sivaraman et al., 2022) also
emerge as crucial factors influencing IPC behaviours. These
findings suggest that interventions to improve IPC practices
should focus on increasing awareness of risks and ad-
dressing practical challenges that HCWs’ face. However, the
HBM, while providing valuable insights across these
studies, focuses primarily on individual beliefs and may not
capture the broader organisational and social dynamics
(Taylor et al., 2007) influencing HCWs’ IPC behaviours.

Theoretical Domains Framework (TDF)–based studies
(Lohiniva et al., 2022; Silverberg et al., 2021; Van Hout
et al., 2022; Yang et al., 2021) provided a nuanced un-
derstanding of the contextual, organisational, and cognitive
factors influencing HCWs’ compliance with IPC practices.
Studies by Castro-Sánchez et al. (2021) and Curtis et al.
(2022) also combined TDF with the Behaviour Change
Wheel (BCW) and COM-B model to develop interventions
for improving PPE usage among HCWs. These studies
highlight the importance of using frameworks like the TDF,
COM-B, and BCW to develop comprehensive strategies that
address cognitive and organisational factors to improve the
IPC behaviours of HCWs. However, while the TDF helps
identify potential factors influencing IPC behaviour, TDF,
being a framework rather than a theory, does not propose
testable relationships between elements and may not fully
explain the behaviour change process (Atkins et al., 2017).

Studies based on the Protection Motivation Theory
(PMT) (Bashirian et al., 2020; Mortada et al., 2021;
Toghanian et al., 2022) shed light on the cognitive factors
influencing HCWs’motivation to engage in IPC behaviours.
These studies suggest that PMT can effectively predict
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HCWs’ protection motivation and intention to adhere to IPC
practices. The emphasis on threat and coping appraisals
across these studies aligns with the idea that HCWs are more
likely to adopt IPCmeasures when they perceive the severity
and vulnerability of the threat and feel confident in their
ability to cope. Thus, recognising HCWs’ confidence and
belief in the effectiveness of IPC measures is crucial in
designing interventions to improve compliance. However,
like the HBM, PMTemphasises on individual cognition and
may not sufficiently account for the influence of social and
cultural factors (Plotnikoff and Trinh, 2010) on IPC be-
haviours of HCWs.

Studies based on the Theory of Planned Behaviour (TPB)
(Seitz et al., 2021; Sin and Rochelle, 2022) highlighted the
importance of intentions, attitudes, and perceived behav-
ioural control in shaping HCWs’ IPC behaviours. However,
despite high self-reported compliance with IPC measures
across these studies, practical concerns like inconvenience
related to PPE usage and hand hygiene revealed an
intention–behaviour gap. Bridging this gap requires inter-
ventions that address these practical concerns and provide
education and support to ensure proper IPC practices. It is
important to note that while TPB has been useful in pre-
dicting IPC behaviours, it does not fully consider external
factors like environmental constraints and social context
(Taylor et al., 2007) that can also influence IPC behaviour.

A Health Action Process Approach (HAPA) model–
based study (Derksen et al., 2020) found that building
self-efficacy is crucial to enhancing the likelihood of HCWs
translating their intentions into actual hand hygiene be-
haviours. However, it is essential to note that emotional
factors, such as fear, stress, or anxiety, can significantly
impact HCWs’ behaviours, especially in the context of a
pandemic. This model does not explicitly address these
emotional aspects (Schwarzer, 2016), potentially limiting its
ability to explain and predict IPC behaviour in high-stress
situations comprehensively.

Comparing behaviour change theories, models, and
frameworks identified within this review, it becomes evident
that each provides valuable insights into the factors influ-
encing IPC practices of HCWs. The Health Belief Model,
Protection Motivation Theory, and Theory of Planned Be-
haviour offer insights into individual perceptions and moti-
vations behind HCWs’ IPC practices. The Health Action
Process Approach explores social and cognitive influences,
while the Theoretical Domains Framework and COM-B
model comprehensively address cognitive, environmental,
and social factors shaping IPC behaviours. Moreover, the
Behaviour Change Wheel provides practical guidance for
effective IPC interventions. Therefore, the choice among
these theories in IPC research depends on research focus,
whether on individual-level determinants or a holistic ex-
amination of IPC behaviour with attention to environmental
and social influences (Weston et al., 2020). Integrating the-
ories, models, and frameworks deepens the understanding of

factors influencing IPC behaviours of HCWs during COVID-
19 and beyond. Also, as seen in some studies, combining
them can provide a foundation for targeted IPC interventions.

Strengths and limitations

To the best of authors’ knowledge, this systematic review is
the first comprehensive examination of behaviour change
theories, models, or frameworks in COVID-19 research,
focusing onHCWs’ IPC behaviour. However, it is essential to
acknowledge certain limitations. Firstly, including only
English-language studies may introduce reporting bias, po-
tentially missing relevant research in other languages. Fur-
thermore, although this review included studies from broad
geographical locations, most were cross-sectional, which can
establish connections but not causation (Wang and Cheng,
2020). Most studies also relied on self-reported data for
HCWs’ IPC behaviours during COVID-19. However, during
a pandemic, behaviours like hand hygiene can be sensitive,
leading to social desirability bias, with respondents under-
reporting socially undesirable behaviours and overreporting
desirable ones (Krumpal, 2013). Therefore, conclusions from
these studies may be influenced by social desirability bias.

Implications for future

This review highlights the importance of applying behaviour
change theories to understand HCWs’ IPC behaviours. It
identifies critical determinants like individual beliefs, or-
ganisational support, and environmental resources, em-
phasising areas that need attention in IPC practice
implementation, especially during outbreaks. These deter-
minants offer insights for policymakers and practitioners,
guiding them towards effective IPC practices. The review
also stresses the value of integrated theoretical frameworks
like TDF and BCW in understanding and developing IPC
interventions. The practical implications of these behaviour
change theories in designing effective strategies to enhance
IPC practices, which promote the safety of HCWs in on-
going and future public health crises, make continued
research in this area crucial. Thus, future research should
continue to explore the effectiveness of different behaviour
change theories and their integration in developing tailored
interventions to improve IPC practices among HCWs.

Conclusion

This systematic review identified 19 studies using seven
different behaviour change theories, models, and frame-
works to understand the IPC practices of HCWs during
COVID-19. These studies highlighted personal beliefs,
environmental factors, and organisational support as crucial
determinants of the IPC behaviour of HCWs. Addressing
perceived susceptibility, severity, and self-efficacy was
identified as critical across these studies. Furthermore,
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combining multiple frameworks across some studies pro-
vided a comprehensive understanding of the factors influ-
encing the implementation of IPC practices among HCWs.
IPC practitioners and researchers can benefit from using
these theories to explore IPC practices and promote be-
havioural change.
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