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Colorectal cancer screening saves lives and is cost-effective. It allows early detection of the pathology, and en-
ables earlier medical intervention. Despite clinical practice guidelines promoting screening for average risk in-
dividuals, uptake remains suboptimal in many populations. Few studies have examined how sociobehavioural
factors influence screening uptake in the context of behaviour change theories such as the health belief model.
This systematic review therefore examines how the health belief model’s constructs are associated with colo-
rectal cancer screening.

Four databases were systematically searched from inception to September 2019. Quantitative observational
studies that used the health belief model to examine colorectal screening history, intention or behaviour were
included.

A total of 30 studies met the criteria for review; all were of cross-sectional design. Perceived susceptibility,
benefits and cues to action were directly associated with screening history or intention. Perceived barriers
inversely associated with screening history or intention. The studies included also found other modifying factors
including sociodemographic and cultural norms. Self-report of screening history, intention or behaviour, con-
venience sampling and lack of temporality among factors were common limitations across studies.

The health belief model’s associations with colorectal cancer screening uptake was consistent with preventive
health behaviours in general. Future studies should examine how theory-based behavioural interventions can be
tailored to account for the influence of socioecological factors.

1. Introduction

Colorectal cancer is one of the most commonly occurring cancers
globally, with some 1.8 million incident cases in 2018 (World Cancer
Research Fund, n.d.; World Health Organisation, 2020). In Singapore,
for example, colorectal cancer is the top cancer with 9807 incident cases
diagnosed from 2011 to 2015 (National Registry of Diseases Office
Singapore, 2015). Overall survival has improved over the years and has
been attributed to advances in colorectal cancer screening, multi-
modality treatment and surgical techniques over the years. Nonetheless,
screening allows for early detection of the pathology and enables
intervention to be performed earlier before further progression
(Hewitson et al., 2008). When detected early, the disease can be treated
with a better prognosis and quality of life for patients (O’Connell et al.,
2004). In addition, extant literature has demonstrated the cost-

effectiveness of colorectal cancer screening (Ran et al., 2019). Colo-
rectal cancer screening is therefore recommended by health authorities
and the World Health Organisation as an effective way to reduce inci-
dence and mortality (Elmunzer et al., 2015; Centers for Disease Control
and Prevention, 2020; HealthHub, 2020).

Under the current clinical practice guidelines on cancer screening
from the Singapore Ministry of Health as well as recommendations from
the United States Preventive Services Task Force, the modalities for
colorectal cancer screening for “average risk” individuals (i.e. those
without personal and family history or colorectal-related comorbidities)
include the faecal occult blood tests (guaiac faecal occult blood test;
faecal immunochemical test), colonoscopy, flexible sigmoidoscopy, and
computed tomographic colonography (Ministry of Health Singapore,
2010; U.S. Preventive Services Task Force, 2016). However, despite a
range of clinical practice guidelines and public health advisories
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promoting the use of colorectal cancer screening in the general popu-
lation, screening rates remain less than ideal in many countries (U.S.
Preventive Services Task Force, 2016; Gimeno Garcia, 2012). Colorectal
cancer screening uptake in the US in 2018 for example, was at 66.8%,
lower than the 2020 target of 70.5% (Institute and Screening, 2020).
This was already much higher than the uptake in other European na-
tional colorectal cancer screening programs, such as the UK (52.0%) and
France (34.3%) (Navarro et al., 2017).

While much effort has been made to better understand the factors
that influence colorectal cancer screening behaviour, most studies have
structured their assessment of these factors without the application of
intrapersonal theories or frameworks of behaviour change (Cooke and
French, 2008; Kiviniemi et al., 2011; Macrae et al., 1984). This is a
missed opportunity as the use of established theoretical frameworks has
been crucial in the development of effective, evidence-based in-
terventions to change health behaviour (Glanz et al., 2008). The health
belief model is one such framework that has been commonly applied to
explain intrapersonal decision-making processes on a wide range of
health behaviours, including vaccination and screening (Johnson et al.,
2008; Brewer and Fazekas, 2007; Yarbrough and Braden, 2001). In its
most commonly utilised version — by Champion and Skinner — the model
consists of six sociobehavioural constructs: perceived benefits, barriers,
susceptibility, severity, the presence of cues to action, and self-efficacy
(Glanz et al., 2008; Champion and Skinner, 2008). These constructs
influence health behaviour, often alongside other intrapersonal modi-
fying factors (e.g. age, gender, health literacy) (Champion and Skinner,
2008). The health belief model has already been widely used in breast
cancer screening research, and studies have shown that mammography
compliance in female populations is significantly associated with higher
perceived susceptibility to breast cancer, higher perceived benefits of
screening, lower barriers to getting screened, and the presence of cues to
action (e.g. recommendations) from health professionals (Champion
et al., 2008; Phillips et al., 1998). Behavioural change interventions
based on the health belief model have shown to effectively increase
mammography uptake by tailoring intervention components to address
the constructs most relevant to the target audience (Yarbrough and
Braden, 2001; Champion et al., 2006; Han et al., 2009; Darvishpour
et al,, 2018; Wang et al., 2014). Comparatively, colorectal cancer
screening is not breast cancer screening; uptake between genders, for
example, has sometimes been shown to be different in colorectal cancer
screening (Gimeno Garcia, 2012; Kang and Son, 2017), again empha-
sizing the need to understand how these modifying factors interact with
the health belief model’s constructs.

Given the utility of the health belief model in informing in-
terventions to improve mammography uptake, it seems almost intuitive
that a similar effort should be made to study how the model influences
colorectal cancer screening. This review aims to systematically examine
the literature to better understand how the health belief model’s con-
structs are associated with colorectal cancer screening intention and
behaviour in the screening-eligible general population.

2. Methods
2.1. Review protocol and search strategy

An a priori protocol was developed prior to commencing this review,
in which the research question was first defined using the PICOS
framework. Specifically, we were interested in all observational quan-
titative or mixed methods studies (S) that examined how the health
belief mode’s constructs (I) were associated with colorectal cancer
screening intention or behaviour (O) in an average risk general popu-
lation (P). Based on the protocol, one reviewer (GJW) then conducted a
comprehensive search of published literature from each of the four
selected databases (PubMed, Scopus, PsycINFO, CINAHL), from data-
base inception to September 2019. The concepts searched were relevant
to colorectal cancer, colorectal cancer screening, and the health belief
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model. Search terms were kept broad-based and applied to all fields in
order to minimise the likelihood of excluding any relevant articles
during the initial review of titles and abstracts. The search strategy was
constructed using free text key words and Boolean operators. An
example of the search strategy utilised in this review is provided here:

(“colorectal cancer” OR “colon cancer” OR “rectal cancer”) AND
(“health belief model” OR “beliefs” OR “health behaviour” OR
“perception” OR “barriers” OR “susceptibility” OR “benefits” OR
“knowledge” OR “attitudes”) AND (“screening” OR “prevention” OR
“health screening” OR “colonoscopy” OR “guaiac faecal occult blood
test” OR “faecal immunochemical test” OR “flexible sigmoidoscopy” OR
“sigmoidoscopy” OR “CT colonography™)

The search excluded grey literature (e.g. news articles, lecture slides,
unpublished theses) and was limited to English language publications.
To further reduce the likelihood of missing relevant studies, we sup-
plemented this search with manual hand-searches of the reference lists
from included articles.

2.2. Study selection

Articles were included if (I) the study design was observational and
included a quantitative or mixed methodology, (II) participants included
average risk general population eligible for screening (aged 50 - 75
years), (III) exposure variables of interest were health belief model
sociobehavioural constructs, and (IV) outcome of interest was general
colorectal cancer screening uptake, defined as completion of an inves-
tigation using either a stool-based test (guaiac faecal occult blood test;
faecal immunochemical test) or direct visualisation test (flexible
sigmoidoscopy; colonoscopy; computed tomographic colonography), or
intention to screen for colorectal cancer using the abovementioned test
modalities.

Articles were excluded if they (I) were interventional studies or re-
view articles, (II) did not include quantitative methodology in the study
design, (II) did not use the health belief model, or (IV) were not related
to general colorectal cancer screening uptake.

2.3. Data extraction, analysis, and assessment of quality

Based on the search strategy, articles were extracted from each of the
four databases by one reviewer (GJW). Duplicates were removed via
EndNote (EndNote [computer program], 2013). Titles and abstracts
were shortlisted for full text review by two reviewers (JL and GJW), and
full texts were independently reviewed in a blinded manner by two re-
viewers (JL and TZL) using the aforementioned inclusion and exclusion
criteria. Disputes on article inclusion in the full text review phase were
resolved through unblinded consultation with a third reviewer (GJW).

Quality assessment and risk of bias was performed for each included
study by two reviewers (JL and TZL) using the appropriate Joanna
Briggs Institute Critical Appraisal Tools checklist (based on the study
design) (Joanna Briggs Institute, 2020). An example of the checklist
utilised for cross-sectional studies can be found in Supplementary File 1.
Disputes on quality assessment and risk of bias were resolved through
unblinded discussion and mutual agreement with a third reviewer
(GJW). Relevant data from the included articles were extracted by one
reviewer (JL) into a standardised data spreadsheet; this consisted of the
country of study, study design and methodology, sample characteristics,
exposure and outcome variable(s), and key findings. A descriptive
summary was performed to organise findings, implications, and limi-
tations across the included articles.

3. Results

The initial search yielded 7667 records, of which 1676 were removed
as duplicates, leaving 6822 articles for evaluation. Of these, the initial
review of titles and abstracts excluded 6659 records based on the se-
lection criteria described above. Full texts of the remaining 163 articles
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were evaluated with an emphasis on the design, exposure and outcome
variables of interest, and the quality of the study (defined as having
satisfied more than 50% of the critical appraisal criteria in the relevant
Joanna Briggs Institute checklist). A description of the country of origin,
sample size and age range, sample ethnicity/nationality, study design,
sampling strategy, health belief model instrument used (or references, if
specific subscales/items were adapted from other sources), exposure
and outcome variables of interest, and major findings in relation to
colorectal cancer screening, of the final 30 articles included in this re-
view can be found in Table 1. A flow diagram of the selection process can
be found in Fig. 1.

Through descriptive summary of the included articles’ key findings,
we identified four broad categories of factors. These were 1) health
belief model constructs and 2) other modifying factors that tended to
have a direct association, as well as 3) health belief model constructs and
4) other modifying factors that tended to have an inverse association,
with colorectal cancer screening behaviour or intention.

3.1. Descriptive characteristics of the included articles

The final 30 articles comprised 21,010 participants from 18 coun-
tries, with nearly half (14 articles) from western settings (USA and
Australia). All but three articles recruited participants aged 50 years and
above (Macrae et al., 1984; Almadi et al., 2015; Gorin, 2005). Despite
our broad selection criteria, all included articles were of cross-sectional
design.

3.2. Health belief model constructs directly associated with colorectal
cancer screening intention or behaviour

Of the six health belief model constructs, perceived benefits (in 13
articles) (Azaiza and Cohen, 2008; Ben Natan et al., 2019; Frank et al.,
2004; Dashdebi et al., 2016; Hay et al., 2003; Hughes et al., 2015; James
et al., 2002; Khani Jeihooni et al., 2017; Lin et al., 2019; Menon et al.,
2007; Ng et al., 2007; Tastan et al., 2013; Yoo et al., 2013), susceptibility
(in 12 articles) (Macrae et al., 1984; Hughes et al., 2015; Khani Jeihooni
et al., 2017; Menon et al., 2007; Azaiza and Cohen, 2008; Ben Natan
et al., 2019; Frank et al., 2004; Yoo et al., 2013; Bae et al., 2014; Janz
et al., 2003; Palmer et al., 2011; Wong et al., 2013), and cues to action
(in nine articles) (Azaiza and Cohen, 2008; Ben Natan et al., 2019; Hay
et al., 2003; Ng et al., 2007; Palmer et al., 2011; Wong et al., 2013; Koo
et al., 2012; Leung et al., 2016; Sohler et al., 2015) were the three most
commonly demonstrated to have a direct association with screening
intention or behaviour. Self-efficacy was found to be directly associated
with screening intention or behaviour in eight (Dashdebi et al., 2016;
Hay et al., 2003; Khani Jeihooni et al., 2017; Lin et al., 2019; Menon
et al., 2007; Sohler et al., 2015; Lee et al., 2019; Lee and Im, 2013) ar-
ticles, and perceived severity in five (Ben Natan et al., 2019; Yoo et al.,
2013; Lee and Im, 2013; Khani Jeihooni et al., 2017; Lin et al., 2019)
articles. The most common health beliefs directly associated with
colorectal cancer screening can be found in Table 2.

3.3. Other modifying factors directly associated with colorectal cancer
screening intention or behaviour

Participants’ knowledge of colorectal cancer (e.g. risk factors,
symptoms, screening modalities) was directly associated with screening
intention or behaviour in six articles (Almadi et al., 2015; Khani Jei-
hooni et al., 2017; Ng et al., 2007; Koo et al., 2012; Taheri-Kharameh
et al., 2016; Tas et al., 2019). The next most common modifying fac-
tors with a direct association were the age of the participant (in three
articles) (Azaiza and Cohen, 2008; Janz et al., 2003; Lee et al., 2019),
and a family or personal history of colorectal cancer (in three articles)
(Azaiza and Cohen, 2008; Ben Natan et al., 2019; Wong et al., 2013).
Fatalism was directly associated with colorectal cancer screening in one
article (Gorin, 2005).
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3.4. Health belief model constructs inversely associated with colorectal
cancer screening intention or behaviour

Perceived barriers (in 19 articles) (Macrae et al., 1984; Almadi et al.,
2015; Gorin, 2005; Bae et al., 2014; Janz et al., 2003; Wong et al., 2013;
Leung et al., 2016; Taheri-Kharameh et al., 2016; Frank et al., 2004;
Dashdebi et al., 2016; Hay et al., 2003; Hughes et al., 2015; James et al.,
2002; Khani Jeihooni et al., 2017; Lin et al., 2019; Menon et al., 2007;
Ng et al.,, 2007) was the dominant health belief model construct
inversely associated with screening intention or behaviour. The most
common barriers to colorectal cancer screening can be found in Table 3.
Interestingly, perceived severity was also found to be inversely associ-
ated with screening intention or behaviour in four articles (Frank et al.,
2004; Ng et al., 2007; Bae et al., 2014; Leung et al., 2016).

3.5. Other modifying factors inversely associated with colorectal cancer
screening intention or behaviour

In addition to perceived barriers and severity, low literacy (one
article) (Arnold et al., 2012), monthly household income (one article)
(Bae et al., 2014), and fatalism (one article) (Lee and Im, 2013) were
modifying factors also found to be inversely associated with screening
intention and behaviour. Notably, fatalism was a significant factor only
in male participants (Lee and Im, 2013).

3.6. Risk of bias within included studies

As all included studies were of cross-sectional design, we assessed
risk of bias using the Joanna Briggs Institute Critical Appraisal Tools
checklist for analytical cross-sectional studies (Moola et al., 2017).
Seven studies either failed to provide clear sample inclusion criteria or
describe the study setting and population (Macrae et al., 1984; Ben
Natan et al., 2019; Tastan et al., 2013; Tas et al., 2019; Sammut et al.,
2019). Nearly half the included studies utilised non-random sampling
(Macrae et al., 1984; Almadi et al., 2015; Gorin, 2005; Ben Natan et al.,
2019; Dashdebi et al., 2016; Hay et al., 2003; Lin et al., 2019; Menon
et al., 2007; Sohler et al., 2015; Lee et al., 2019; Lee and Im, 2013;
Taheri-Kharameh et al., 2016). Only two studies were able to objectively
establish participants’ screening, medical and family history (Macrae
et al., 1984; Sammut et al., 2019); and only three studies were able to
measure their samples’ colorectal cancer screening uptake reliably
without using participant self-report (Macrae et al., 1984; Gorin, 2005;
Sohler et al., 2015). Nonetheless, the included studies generally utilised
validated health belief model scales, reported possible confounding, and
adjusted for confounders in their analyses.

4. Discussion

To our knowledge, this was the first systematic review of quantita-
tive studies evaluating the association between the health belief model’s
constructs and colorectal cancer screening in screening-eligible general
populations. The articles included in our review generally suggest that
the health belief model can be useful in understanding the facilitators
and barriers to colorectal cancer screening, and could be used to guide
future tailored interventions to improve colorectal cancer screening
intention and adherence to screening recommendations, such as annual
faecal immunochemical testing or colonoscopy every 10 years.

The included articles observed that higher perceived susceptibility
and benefits were the two constructs most commonly associated with
screening intention or behaviour. This is consistent the health belief
model in general, which suggests that individuals are more likely to
perform a preventive health behaviour when they perceive themselves
to be at risk of a negative health outcome, and can see a benefit to
performing the recommended health behaviour (Champion and Skinner,
2008; Didarloo et al., 2017; Shirazi Zadeh Mehraban et al., 2018).
Similarly, we found that cues to action consistently associated with



Table 1

Key characteristics, variables of interest and major findings of studies included in this review.

Authors

Country

Sample Sample age

size

range sample

Ethnic description of Study design Sampling strategy

HBM instrument(s)
used

Exposure variable(s)

Outcome variable(s)

Major findings
(directly associated
with CRC screening)

Major findings
(inversely associated
with CRC screening)

(Almadi
et al.,
2015)

(Arnold
et al.,
2012)

(Azaiza and
Cohen,
2008)

(Bae et al.,
2014)

(Ben Natan
et al.,
2019)

Saudi Arabia

USA

Israel

South Korea

Israel

500

975

520

237

200

18-75 (Mean age 500 Saudi Arabians

41 years)

50-89 (Median
age 57 years)

654 African
Americans, 315

Whites, 3 Hispanics

50-75 (Meanage 358 Jews, 162 Arabs

60 years)

50 and above
(Mean age 60
years)

237 South Koreans

50-79 (Meanage 200 Israeli Arabs
57 years)

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-

sectional

Cross-
sectional

One-stage cluster
sampling of malls,
convenience
sampling within
clusters

Random sample from
eight federally-
qualified health
centres (as part of
RCT)

Study comprised
baseline measure for
the RCT

Random digit
dialling of
households from
general population

Unspecified

Snowball sampling
from general
population

Questionnaire
designed based on
HBM, using a 5-point
Likert scale

46-item
questionnaire
designed using HBM,
validated in previous
studies (Dolan et al.,
2004 and Wolfet. al.,
2005), using a 3-
point scale

15-item
questionnaire based
on Becker’s Health
Belief Questionnaire
(1980), using a 5-
point scale

A 36-item instrument
was adapted from the
Jacob’s HBM scale
for colon cancer
screening (2002),
using a 5-point Likert
scale

A 16-item
questionnaire based
on the questionnaire
constructed by
Azaiza and Cohen (

Sociodemographics
Family history of
CRC

Knowledge of CRC
symptoms, risk
factors, screening
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers)

Sociodemographics
Literacy
Knowledge of CRC
screening

HBM constructs
(Perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action, self-
efficacy)
Sociodemographics
Level of CRC worry
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action)

Sociodemographics
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
self-efficacy)
Health motivation
Sociodemographics
HBM constructs
(Perceived severity,
perceived
susceptibility,

Intention to screen
for CRC

Past CRC screening
behaviour

Past CRC screening
behaviour

Adherence to CRC

screening (i.e. annual
FOBT completion
between 2002 and

2011)

Past CRC screening
behaviour (FOBT

only)
Intention to screen

for CRC (FOBT only)

Knowledge of CRC
risk factors (age,
male gender as risk
factors) were
positively associated
with intention to
screen

Perceived barrier (i.
e. colonoscopy is
harmful) positively
associated with
intention to screen

Demographics (age,
educational
attainment, first
degree relative with
CRC) positively
associated with past
CRC screening

Cues to action (i.e.
physician’s
recommendation),
perceived
susceptibility,
perceived benefits
positively associated
with past CRC
screening

Perceived
susceptibility
positively associated
with CRC screening
adherence

Family history of
CRC positively
associated with
intention to screen
Perceived

Perceived barrier (i.
e. not wanting to
know about cancer)
negatively associated
with intention to
screen

Low literacy
negatively associated
with past CRC
screening

Monthly household
income negatively
associated with CRC
screening adherence
Perceived barriers
and severity
negatively associated
with CRC screening
adherence

Perceived barriers
negatively associated
with intention to
screen

(continued on next page)
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Table 1 (continued)

Ethnic description of Study design Sampling strategy

sample

HBM instrument(s)
used

Exposure variable(s)

Outcome variable(s)

Major findings
(directly associated
with CRC screening)

Major findings
(inversely associated
with CRC screening)

Authors Country Sample Sample age
size range

(Frank et al., USA 49 50 and above
2004)

(Dashdebi Iran 600 50 and above
et al.,
2016)

(Gorin, USA 950 49 and above
2005)

49 African American
(Women)

600 Iranians

950 Hispanics

Cross-
sectional

Cross-
sectional

Cross-
sectional
(FOBT
provided
post-survey)

Random sampling
from four churches

One-stage cluster
sampling of
laboratories,
convenience
sampling within
clusters

Convenience
sampling of women
from hospital-based
national breast and
cervical screening
program

Azaiza and Cohen,
2008), using a 5-
point Likert scale

45-item Champion’s
HBM Scale (1999),
using a 5-point scale

52-item instrument
based on Satia et. al.,
2007, Shokar et. al.,
2008 and Chen et.
al., 2010 was used,
using a 5-point Likert
scale

2-item on barriers
based on Manne et.
al., 2002 using a 4-
point Likert scale
5-item on supports
based on Manne et.
al., 2002 and
Rakowski et. al.,
1992, 1996, using a
4-point Likert scale
2-item on cues to
action, based on
Myers et. al., 1994,
and Manne et. al.,
2002, using a binary
scale

1-item on
susceptibility based
on Lipkus et. al.,
2000, using a 5-point
scale

2-item on perceived
severity based on
Aiken et. al., 1994,
using a 4-point Likert
scale

7-item on fatalism
based on Lerman et.

perceived barriers,
perceived benefits,
cues to action)

Sociodemographics
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits)
Perceived confidence
Health motivation
Sociodemographics
Knowledge of CRC
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
self-efficacy)
Sociodemographics
Family and personal
history of CRC
Knowledge of CRC
risk factors,
symptoms, screening
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
cues to action)
Cancer worry
Fatalism

Past CRC screening
behaviour

Past CRC screening
behaviour (FOBT
only)

Intention to screen
for CRC (FOBT only)
CRC screening
uptake (completion
of FOBT provided
post-survey)

susceptibility,
severity, benefits and
cues to action
positively associated
with intention to
screen

Perceived
susceptibility and
benefits positively
associated with past
CRC screening
Perceived confidence
positively associated
with past CRC
screening

Perceived benefits
and self-efficacy
positively associated
with past CRC
screening

Fatalism positively
associated with CRC
screening uptake

Perceived barriers
and severity
negatively associated
with past CRC
screening

Health motivation
negatively associated
with past CRC
screening

Perceived barriers
negatively associated
with past CRC
screening

Perceived barriers
negatively associated
with CRC screening
uptake

Cancer worry
negatively associated
with CRC screening
uptake

(continued on next page)
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Table 1 (continued)

Authors

Country

Sample Sample age
size range

Ethnic description of
sample

Study design Sampling strategy

HBM instrument(s)
used

Exposure variable(s)

Outcome variable(s)

Major findings
(directly associated
with CRC screening)

Major findings
(inversely associated
with CRC screening)

(Hay et al., USA
2003)

(Hughes USA
et al.,
2015)

(James USA
et al.,
2002)

(Janz et al., USA
2003)

(Javadzade  Iran
et al.,
2012)

280 50-75 (mean age

62 years)

393 50-75 (Mean age

62 years)

397 50 and above
(Mean age 63
years)

355 50-79

196 50 and above

44 African
Americans, 213
Caucasians, 11
Latinos/Hispanics, 6
Asians, 6 Others

194 Rural Whites,
179 Urban Whites, 5
Rural Non-Whites,
12 Urban Non-
Whites

397 African
Americans

74 Black Male, 98
Black Female, 105
White Male, 98
White Female

196 Iranians

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Convenience
sampling of women
from a large, urban
breast cancer
diagnostic facility

Random sampling of
patient population
from two regional
medical centres

Convenience
sampling from a
larger study
involving 12
churches

Random sampling of
household telephone
numbers from
general population

Random sampling of
referral patients from
four FOBT
laboratories; one-
stage cluster

al., 1991 and Powe,
1995.

1-item on perceived
susceptibility based
on Weinstein, 1980,
1987, using a 5-point
scale

3-item on perceived
severity using Aiken
et. al., 1994, using a
5-point scale

3-item on self-
efficacy, using a 5-
point scale

27-item on perceived
benefits and barriers
based on Rakowski
et. al., 1993, using a
5-point scale
22-item instrument
based on James et.
al., 2002, Menon et.
al., 2007, Ueland et.
al., 2006 and Janz et.
al., 2003, using a 5-
point Likert scale

Barrier and Benefit
items were derived
from focus groups
conducted during the
pilot studies, using a
Likert-type scale
18-item instrument
on benefits and
barriers based on
Rawl et. al.

10-item instrument
on perceived severity
and susceptibility
based on Myers et.
al.,

26-item instrument
on perceived
susceptibility,
severity, benefits and
barriers designed
based on resources,

Sociodemographics
Family history of
CRC

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action, self-
efficacy)

Sociodemographics
Personal history of
CRC

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action, self-
efficacy)
Sociodemographics
HBM constructs
(Perceived barriers,
perceived benefits)

Sociodemographics
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits)
Salience and
coherence of CRC
screening

Sociodemographics
Knowledge of CRC
screening

Group assignment
(referral or general
population)

Past CRC screening
behaviour

Past CRC screening
behaviour

Past CRC screening
behaviour

Past CRC screening
behaviour

Past CRC screening
behaviour
Intention to screen
for CRC

Perceived benefits,
cues to action and
self-efficacy
positively associated
with past CRC
screening

Perceived benefits
and susceptibility
positively associated
with past CRC
screening

Perceived benefits
positively associated
with past CRC
screening (all
screening modalities)

Age positively
associated with past
CRC screening (FOBT
and flexible
sigmoidoscopy)
Perceived
susceptibility
positively associated
with past CRC
screening (flexible
sigmoidoscopy only)
Referral group
positively associated
with past CRC
screening

Perceived barriers
negatively associated
with past CRC
screening

Perceived barriers
negatively associated
with past CRC
screening

Perceived barriers
negatively associated
with past CRC
screening (all
screening modalities)

Perceived barriers
negatively associated
with past CRC
screening (all
screening modalities)

(continued on next page)
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Table 1 (continued)

Sample Sample age

range sample

Ethnic description of Study design Sampling strategy

HBM instrument(s)
used

Exposure variable(s)

Outcome variable(s)

Major findings
(directly associated
with CRC screening)

Major findings
(inversely associated
with CRC screening)

Authors Country
size
(Khani Iran 240
Jeihooni
et al.,
2017)
(Koo et al., Multinational 2990
2012)
(Lee et al., USA 121
2019)
(Lee and Im, USA 281

2013)

50 and above 240 Iranians

50 and above 311 Australians, 161
Bruneians, 275
Chinese, 93 Filipinos,
289 Hong Kongers,
65 Indians, 203
Indonesians, 313
Japanese, 399
Koreans, 99
Malaysians, 93
Pakistanis, 436
Singaporeans, 90
Taiwanese, 163
Thais

50-75 (Mean age 121 Thais in USA
61 years)

50-88 (Mean age 281 Korean
67 years) Americans

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

sampling from
general population

Random sampling of
referral patients from
two FOBT
laboratories;
convenience
sampling from
general population

Random sampling
from outpatient
clinics within each
participating
hospital

Convenience
sampling from Thai
community service
agency and two
temples

Convenience
sampling from two
Korean senior centres
and two Korean
churches

books and papers,
using a 5-point Likert
scale

5-item instrument on
self-efficiency
designed based on
resources, books and
papers, using a 4-
point Likert scale.
26-item instrument
on perceived
susceptibility,
severity, benefits and
barriers designed
based on Javadzade
et. al., 2012, using a
5-point Likert scale
5-item instrument on
self-efficiency
designed based on
Javadzade et. al.,
2012, using a 4-point
Likert scale.

HBM Questionnaire
based on Sung et. al.,
2008

HBM subscale
questionnaire based
on Menon et. al.,
2003, 2007, using a
5-point Likert scale

33-item instrument
adapted from
Champion’s original
scale, using a 4-point
Likert scale

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action, self-
efficacy)

Sociodemographics
Knowledge of CRC
screening

Group assignment
(referral or general
population)

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action, self-
efficacy)

Perceived social
support
Sociodemographics
Knowledge of CRC
symptoms, risk
factors, and
screening

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action)
Access to healthcare
Sociodemographics
Perceived health
status

HBM constructs
(Perceived
susceptibility,
perceived barriers,
perceived benefits,
self-efficacy)
Spousal support
Sociodemographics
Family and personal
history of CRC
HBM constructs
(Perceived severity,

Past CRC screening
behaviour (FOBT
only)

Intention to screen
for CRC (FOBT only)

Past CRC screening
behaviour
Intention to screen
for CRC

Past CRC screening
behaviour

Past CRC screening
behaviour
(colonoscopy and
flexible
sigmoidoscopy)

Knowledge of CRC
screening positively
associated with past
CRC screening
Perceived severity,
susceptibility, and
benefits positively
associated with past
CRC screening
Self-efficacy and
perceived social
support positively
associated with past
CRC screening

Knowledge of CRC
screening positively
associated with past
CRC screening

Cues to action
(physician’s
recommendation)
positively associated
with past CRC
screening

Age positively
associated with past
CRC screening
Self-efficacy
positively associated
with past CRC
screening

Perceived severity
positively associated
with past CRC
screening (females
only)

Perceived barriers
negatively associated
with past CRC
screening

Fatalism negatively
associated with past
CRC screening
(males only)

(continued on next page)
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Table 1 (continued)

Ethnic description of Study design Sampling strategy

sample

HBM instrument(s)
used

Exposure variable(s)

Outcome variable(s)

Major findings
(directly associated
with CRC screening)

Major findings
(inversely associated
with CRC screening)

Authors Country Sample Sample age
size range
(Leung Hong Kong SAR 240 60 and above
et al., (Mean age 75
2016) years)
(Lin et al., Taiwan 391 50-75
2019)
(Macrae Australia 581 40-75
et al.,
1984)
USA 206

240 Chinese

391 Taiwanese

523 Australians, 58
undefined

167 White, 39
Nonwhite

Cross-
sectional

Cross-
sectional

Cross-
sectional
(FOBT
provided
post-survey)

Cross-
sectional

Convenience
sampling from three
non-governmental
organisations’
elderly centres

Unspecified

Convenience
sampling from 14
clinical outpatient
practices

Convenience
sampling from large

35-item CRC
Perception and
Screening instrument
was based on Green
and Kelly, 2004,
Leung et. al., 2014,
using a 5-point Likert
scale

4-item on self-
efficacy based on von
Wagner et. al., 2009,
using a 5-point
scoring scale

3-item on cue to
action based on Sung
et. al., 2008, using a
binary yes/no format
HBM subscale
questionnaire based
on Wu et. al., 2013,
Wong et. al., 2013,
using a 5-point Likert
scale

11-item instrument
constructed using
specifications based
on Rosenstock, 1975,
using a 5-point scale

55-item instrument
validated previously

perceived
susceptibility,
perceived barriers,
perceived benefits,
self-efficacy)
Motivation to go for
CRC screening
Cultural factors
(fatalism, modesty,
family support, use
of eatern medicine,
helplessmess)
Sociodemographics
Knowledge of CRC
symptoms, risk
factors, and
screening

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action, self-
efficacy)

Fear of CRC

Sociodemographics
Family and personal
history of CRC

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action, self-
efficacy)
Sociodemographics
Family and personal
history of CRC

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits)
Health motivation
Efficacy of treatment
Sociodemographics
Knowledge of CRC

Past CRC screening
behaviour

Intention to screen
for CRC (FOBT only)

CRC screening
uptake (completion
of FOBT provided
post-survey)

Transtheoretical
Model constructs

Motivation positively

associated with past
CRC screening
(females only)
Self-efficacy
positively associated
with past CRC
screening (both
males and females)

Cues to action
positively associated
with past CRC
screening

Perceived severity,
benefits and self-
efficacy positively
associated with
intention to screen

Perceived
susceptibility
positively associated
with CRC screening
uptake

Perceived
susceptibility and

Perceived severity
and barriers
negatively associated
with past CRC
screening

Perceived barriers
negatively associated
with intention to
screen

Perceived barriers
negatively associated
with CRC screening
uptake

Perceived barriers
negatively associated

(continued on next page)
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Table 1 (continued)

Authors

Country

Sample Sample age

size

range

Ethnic description of Study design Sampling strategy

sample

HBM instrument(s)
used

Exposure variable(s)

Outcome variable(s)

Major findings
(directly associated
with CRC screening)

Major findings
(inversely associated
with CRC screening)

(Menon
et al.,
2007)

(Ng et al.,
2007)

(Palmer
et al.,
2011)

(Sammut
et al.,
2019)

(Sohler
et al.,
2015)

Singapore

USA

Malta

USA

Iran

514

504

245

1101

200

50 and above
(Mean age 61
years)

50 and above

50-75

57-61

50-75 (Mean age
57 years)

514 Singaporean-
Chinese

504 African
Americans

245 Maltese

112 Hispanic, 67
Black, 60 Non-
hispanic White, 11
Other

200 Iranians

Cross-
sectional

Cross-
sectional

Cross-

sectional

Cross-
sectional

health maintenance
organisation

Random sampling
from general
population

Random digit
dialling of
households from
general population

Random sampling
from national
screening database

Convenience
sampling from
primary care clinics
in four states; study
comprised baseline
measure for CRC
screening RCT

by author, using
Likert scales

22-item instrument
adapted from Green
and Kelly, 2004,
which was based on
Stretcher and
Rosenstock’s HBM,
1997, using a 5-point
likert scale

3-item on perceived
susceptibility based
on Lipkus, using a 4-
point Likert scale
3-item on self-
efficacy based on
Rakowski et. al.,
2004

4-item on perceived
barriers and benefits
based on Vernon et.
al., 1997 and Jacobs,
2002, using a 5-point
Likert scale
Instrument based on
Dome Le et. al., 2013
and Champion et. al.,
2014

13-item Instrument
based on EHBM

risk factors and
screening

HBM constructs
(Perceived
susceptibility,
perceived barriers,
perceived benefits,
self-efficacy)

Sociodemographics
Knowledge of CRC
and screening
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action)
Sociodemographics
Personal history of
CRC

Sources of health
information
Knowledge of CRC
HBM constructs
(Perceived
susceptibility,
perceived barriers,
perceived benefits)

Sociodemographics
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits)
Fear of CRC
Sociodemographics
Knowledge of CRC
risk factors and
screening

HBM constructs
(Perceived barriers,
cues to action, self-
efficacy)

(Precontemplation,
contemplation,
action) (FOBT and
sigmoidoscopy)
Note: Participants in
“action” phase
counted as ever
having completed
CRC screening

Past CRC screening
behaviour

Past CRC screening
behaviour
Intention to screen
for CRC

Past CRC screening
behaviour

CRC screening
uptake (at 12-month
follow-up in RCT)

benefits positively
associated with past
CRC screening (FOBT
only)

Perceived
susceptibility and
self-efficacy
positively associated
with past CRC
screening
(sigmoidoscopy
only)

Knowledge of CRC
and screening
positively associated
with past CRC
screening

Perceived benefits
and cues to action
positively associated
with past CRC
screening

Perceived
susceptibility and
cues to action
positively associated
with past CRC
screening

Cues to action and
self-efficacy
positively associated
with CRC screening
uptake (colonoscopy
only)

with past CRC
screening (FOBT and
sigmoidoscopy)

Perceived severity
and barriers
negatively associated
with past CRC
screening

Perceived barriers
negatively associated
with past CRC
screening

(continued on next page)
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Table 1 (continued)

HBM instrument(s)
used

Exposure variable(s)

Outcome variable(s)

Major findings
(directly associated
with CRC screening)

Major findings
(inversely associated
with CRC screening)

Convenience
sampling from
outpatient clinics in
three teaching
hospitals

Convenience
sampling from one
family health center

Convenience
sampling from one
family medicine
clinic

Stratified random
sampling of
residential
households from
general population

Authors Country Sample Sample age Ethnic description of Study design Sampling strategy
size range sample

(Taheri- 50 and above Cross-
Kharameh (Mean age 62 sectional
et al., years)
2016)

(Tas et al., Turkey 235 50-70 (Meanage 235 Turks Cross-
2019) 59 years) sectional

(Tastan Turkey 160 50 and above 160 Turks Cross-
et al., (Mean age 61 sectional
2013) years)

(Wong et al., Singapore 1763 50 and above 1410 Chinese, 157 Cross-
2013) (Mean age 61 Indians, 136 Malays, sectional

years) 40 Others

(Yoo et al., USA 5586 2769 Caucasians, Cross-

2013) 718 Non-Caucasians  sectional

36-item Champion’s
Health Belief Model

Scale using a 5-point
Likert scale

33-item instrument
based on Health
Belief Model Scale
for Protection from
Colorectal Cancer,
evaluated in Tureky
by Ozsoy et. al.,
2007, using a 5-point
Likert scale

33-item instrument
derived from
Champion’s Health
Belief Model Scale

24-item instrument
designed based on
HBM, piloted on 10
subjects

Sociodemographics
Family history of
CRC

Knowledge of CRC
and screening
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits)
Health motivation
Sociodemographics
Family and personal
history of CRC
Knowledge of CRC
risk factors,
symptoms, screening
HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits)
Health motivation
Sociodemographics
Personal history of
CRC

Knowledge of CRC
risk factors and
screening

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits)
Health motivation
Sociodemographics
Family and personal
history of CRC
Knowledge of CRC,
symptoms and
screening

HBM constructs
(Perceived severity,
perceived
susceptibility,
perceived barriers,
perceived benefits,
cues to action)
Family and personal
history of CRC

Past CRC screening
behaviour

Past CRC screening
behaviour

Past CRC screening
behaviour

Past CRC screening
behaviour

Knowledge of CRC
and screening
positively associated
with past CRC
screening

Knowledge of CRC
screening positively
associated with past
CRC screening

Perceived benefits
positively associated
with past CRC
screening

Perceived
susceptibility and
cues to action
positively associated
with past CRC
screening (males and
females)

Family history of
CRC positively
associated with past
CRC screening
(females)

Perceived threat
(composite of

Perceived barriers
negatively associated
with past CRC
screening

Perceived barriers
negatively associated
with past CRC
screening (males and
females)

(continued on next page)
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Table 1 (continued)

Outcome variable(s) Major findings Major findings

Exposure variable(s)

HBM instrument(s)

used

Ethnic description of ~Study design Sampling strategy

sample

Sample Sample age

Country
size

Authors

(inversely associated
with CRC screening)

(directly associated

range

with CRC screening)

Perceived health Past CRC screening  severity and
status

18-item instrument
based on HBM

Random digit

50 and above

susceptibility)

behaviour (FOBT

only)

dialling from general

population

(Mean age 63

years)

positively associated
with past CRC
screening

HBM constructs

constructs was used

(Perceived severity,

perceived

Positive expectations

(composite of

susceptibility,

perceived barriers,

benefits minus

perceived benefits)

barriers) positively

associated with past

CRC screening
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colorectal cancer screening adherence, and it was interesting to note
that the most common cue across studies was the presence of a physi-
cian’s recommendation to screen and advice from family or friends.
These findings emphasize the important role physicians play in
continuing to advise their patients to be screening-adherent, especially
for those identified to have a family history of colorectal cancer or
personal medical history of colorectal (Pornet et al., 2014; Chua and
Koh, 2014).

As expected, perceived barriers was the major health belief model
construct that was inversely associated with screening intention or
behaviour within most of the studies in this review. As observed in
Table 3, perceived barriers encompass a wide spectrum of factors,
ranging from the structural (e.g. lack of access to care, cost of screening)
to the psychosocial (e.g. embarrassment to go for screening, fear of
knowing screening results), and it is likely that the relative significance
of these barriers may differ between screening modalities, individuals,
communities and health systems (Talaat, 2015; Ng and Wong, 2013).
However, perceived severity was found to be inversely associated with
screening intention and behaviour in four of the thirty studies. This is
interesting as high perceived severity should instead predict an
increased likelihood of performing the behaviour (Champion and
Skinner, 2008). Three of these articles involved Asian (Korean, Hong
Kong Chinese and Singaporean Chinese) populations, and suggested that
these findings could be due to cultural norms of wanting to deny the
knowledge of serious health conditions to avoid associated psychologi-
cal consequences, an interpretation that is supported elsewhere in the
literature (Sun et al., 2004; Sung et al., 2008).

Building on this point, we recognise that the health belief model
inherently explains a predominantly intrapersonal set of influences on
health behaviour. While other intra- (e.g. knowledge, fatalism, low lit-
eracy) and interpersonal (e.g. family history, monthly household in-
come) modifying factors have emerged in the present review; these are
non-exhaustive and beyond the scope of the present review to consider
in full. Nonetheless, other studies have demonstrated wider, socio-
ecological considerations surrounding colorectal cancer screening up-
take and adherence. These include access to health services, as well as
ethnic and socioeconomic disparities that vary across countries and
subpopulations (Power et al., 2009; Partin et al., 2017).

With this in mind, future studies should strive to better understand
how intrapersonal theories of behaviour change like the health belief
model can be augmented to concurrently account for interpersonal,
provider-based and socioecological influences on colorectal cancer
screening behaviour (Seeff et al., 2013; Park and Kim, 2014). In applied
settings, public health professionals should also consider the role of
sociocultural norms when designing theoretically-grounded screening
interventions to ensure that these are tailored appropriately to their
target populations.

4.1. Limitations across included studies

Three crucial limitations were identified across the studies included
in this review. The first was the lack of any prospective observational
designs. As cross-sectional studies are only able to analyse associations
between the health belief model and participants’ screening history or
intention to screen for colorectal cancer at a single time point, this
precludes the establishment of any temporal relationships and pre-
vented us from evaluating the existence of an “intention-behaviour gap”
(where intention does not necessarily translate to future behaviour).

The second limitation was the lack of random sampling in nearly half
the studies. Due to the increased risk of selection biases in convenience
and other non-random sampling strategies, this will no doubt affect any
attempt at the generalisation of findings (Sedgwick, 2013). Moreover,
most of the included studies that measured past screening behaviour did
so using participant self-report, raising the possibility of recall or social
desirability biases.

Lastly, the majority of studies were situated in Western (Macrae



J. Lau et al.

Preventive Medicine Reports 20 (2020) 101223

4 N\
Records identified through database
searching
c e PubMed
S (n=4,369)
8 e CINAHL
£ (n=2,092)
c
g e Scopus
= (n=1,373)
e PsycINFO
(n=44)
(. J
) Non-English records excluded
» (n=213)
¥
Records after duplicates removed
(n=6,822)
83
C
8
@
Titles and abstracts screened Records excluded after titles and
(n=6,822) » abstracts screened
(n=6,670)
——
)
Full-text articles excluded with
reasons provided
(n=122)
> Full-text articles assessed for o Grey literature
= eligibility > (n=1)
2 (n=152) e Interventional study
W (n=2)
e Study design not quantitative or
mixed methods
\ ) (n=1)
p N e Participants not average risk
Studies included in final review individuals
(n=230) (n=28)
e Study does not involve HBM
(n=95)
5 e Outcome of interest not general
2 colorectal cancer screening
o) uptake
£ (n=11)
e Low score (< 50%) on JBI Critical
Appraisal Tools checklist
(n=4)
———

Fig. 1. PRISMA flow chart illustrating search strategy used to identify eligible studies for inclusion within the current review. HBM refers to health belief model; JBI

refers to Joanna Briggs Institute.

et al., 1984; Gorin, 2005; Frank et al., 2004; Menon et al., 2007; Yoo
et al., 2013; Janz et al., 2003; Palmer et al., 2011; Sammut et al., 2019;
Hughes et al., 2015; James et al., 2002; Sohler et al., 2015; Lee et al.,
2019; Lee and Im, 2013) or Middle Eastern (Almadi et al., 2015; Azaiza
and Cohen, 2008; Ben Natan et al., 2019; Dashdebi et al., 2016; Khani
Jeihooni et al., 2017; Tastan et al., 2013; Taheri-Kharameh et al., 2016;
Sammut et al., 2019; Javadzade et al., 2012) settings, with only six
studies conducted in Asia (Lin et al., 2019; Ng et al., 2007; Bae et al.,
2014; Wong et al., 2013; Koo et al., 2012; Leung et al., 2016). As three
studies on Asian populations within this review have already demon-
strated slightly different associations compared to what is commonly
known about the health belief model, future research may wish to
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contribute to the comparative dearth of Asian studies in the literature, in
order to examine how sociocultural contexts influence or change
established theoretical understanding of health behaviour (Dong and
Simon, 2018).

4.2. Limitations of the current review

The present review aimed to capture all observational studies uti-
lising a quantitative or mixed methodology that examined associations
between the health belief model and colorectal cancer screening, using a
multi-database search strategy. However, it is possible that some rele-
vant articles may have been missed as we only included publications
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Table 2
Most common health belief model constructs directly associated with colorectal
cancer screening intention or behaviour.

Health belief model
construct

Common beliefs

Perceived benefits Early detection and higher chance of cure (Azaiza and
Cohen, 2008; Ben Natan et al., 2019; Hughes et al., 2015;
Lin et al., 2019; Ng et al., 2007; Yoo et al., 2013)
Reassurance and control over one’s health (Azaiza and
Cohen, 2008; Ben Natan et al., 2019; Ng et al., 2007; Hay
et al., 2003; Hughes et al., 2015; James et al., 2002)
Reduced worry (Azaiza and Cohen, 2008; Ben Natan et al.,
2019; Hughes et al., 2015; James et al., 2002)

Helping to ensure a longer life (Hay et al., 2003; Hughes
et al., 2015; Ng et al., 2007)

Peace of mind (Azaiza and Cohen, 2008; Ben Natan et al.,
2019; Hay et al., 2003)

Likelihood of falling ill with colorectal cancer within one’s
lifetime (Azaiza and Cohen, 2008; Bae et al., 2014; Ben
Natan et al., 2019; Frank et al., 2004; Hughes et al., 2015;
Macrae et al., 1984; Menon et al., 2007; Palmer et al.,
2011; Wong et al., 2013; Yoo et al., 2013)

Likelihood of falling ill with colorectal cancer compared to
others of same age (Menon et al., 2007; Yoo et al., 2013)
Receiving physician’s recommendation (Azaiza and
Cohen, 2008; Ben Natan et al., 2019; Hay et al., 2003; Koo
et al., 2012; Leung et al., 2016; Palmer et al., 2011; Wong
et al., 2013)

Family or friend with colorectal cancer (Azaiza and Cohen,
2008; Leung et al., 2016; Wong et al., 2013)

Have a health insurance package (Leung et al., 2016)
Family or friend’s recommendation (Ng et al., 2007; Wong
et al., 2013)

Confidence in going for colorectal cancer screening (Hay
et al., 2003; Lee et al., 2019; Lee and Im, 2013; Menon

et al., 2007; Sohler et al., 2015)

Colorectal cancer is severe and potentially fatal (Ben Natan
et al., 2019; Lee and Im, 2013; Lin et al., 2019)

Perceived
susceptibility

Cues to action

Self-efficacy

Perceived severity

Table 3
Most common health belief model constructs inversely associated with colo-
rectal cancer screening intention or behaviour.

Health belief model
construct

Common beliefs

Perceived barriers Colorectal cancer screening is embarrassing (Ben Natan

et al., 2019; Frank et al., 2004; Gorin, 2005; Janz et al.,
2003; Macrae et al., 1984; Menon et al., 2007; Sammut

et al., 2019; Hay et al., 2003; Hughes et al., 2015; James
et al., 2002)

Colorectal cancer screening is inconvenient (Ben Natan

et al., 2019; Frank et al., 2004; Gorin, 2005; Hay et al.,
2003; Hughes et al., 2015; Macrae et al., 1984; Wong et al.,
2013)

Colorectal cancer screening is uncomfortable/painful (
Frank et al., 2004; Hughes et al., 2015; James et al., 2002;
Janz et al., 2003; Macrae et al., 1984; Menon et al., 2007;
Wong et al., 2013)

Colorectal cancer screening is costly (Frank et al., 2004;
Hay et al., 2003; Hughes et al., 2015; Janz et al., 2003;
Menon et al., 2007; Wong et al., 2013)

Do not want to know whether one has colorectal cancer (
Almadi et al., 2015; Ben Natan et al., 2019; Lin et al., 2019;
Menon et al., 2007; Sammut et al., 2019; Wong et al., 2013)
Colorectal cancer screening may be harmful (Almadi et al.,
2015; Hay et al., 2003; Janz et al., 2003; Wong et al., 2013)
Colorectal cancer screening is a cause for worry (Hughes
et al., 2015; James et al., 2002; Janz et al., 2003; Macrae
et al., 1984)

Colorectal cancer screening preparation is too difficult (
James et al., 2002; Macrae et al., 1984; Menon et al., 2007)

which had full texts that were available in English.
Interestingly, despite our comparatively broad inclusion criteria,
none of the articles included in the final review featured mixed-methods
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designs. As this review therefore only included quantitative studies, we
were also unable to assess the potential contributions of the qualitative
body of literature on this topic.

5. Conclusions

In spite of these limitations, our review found that the health belief
model’s constructs’ association with screening intention and behaviour
are generally consistent across countries and with the existing literature
(Glanz et al., 2008). By identifying commonly relevant perceived risks,
benefits, barriers and cues to action, we hope that theoretically-
grounded behavioural change interventions can be tailored to be more
effective at increasing colorectal cancer uptake in the general
population.

We reiterate that future studies should also seek to understand how
the health belief model influences individuals’ screening behaviour over
time with the use of prospective study designs. Further research should
also consider how the health belief model interacts with the cultural and
social norms, as well as interpersonal, community and other socio-
ecological factors that may also influence colorectal cancer screening.
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