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ABSTRACT (250 words)

Colonoscopy is the gold sta idard test in the diagnosis of colorectal cancer. Despite this, many people
across the world decline the procedure when invited for screening, surveillance or diagnostic
evaluation. The aim of this review was to characterise the barriers and facilitators of colonoscopy use

described in the qualitative literature.

We searched PubMed and Psychinfo for studies that explored barriers and facilitators of colonoscopy
use. To determine the eligibility of studies, we first reviewed titles, then abstracts, and finally the full
paper. We started with a narrow search, which we expanded successively, until the number of new
publications eligible after abstract review was <1% of the total number of publications identified.
Papers were eligible if they: 1) focussed on an adult population, 2) used a qualitative research design
and, 3) described at least one patient-related theme regarding colonoscopy use. We then extracted

gualitative data from eligible papers and analysed using thematic synthesis.



Fifty-seven studies met the inclusion criteria. Most explored barriers and facilitators of screening
colonoscopy (n=53, 93.0%) and were conducted in the USA (n=48, 84.2%). Key psychological and
social factors included: ‘fear of pain and discomfort’, ‘concerns about doing the bowel preparation’,
and whether the test was recommended by the patient’s physician. Key practical factors included

cost, and whether colonoscopy was covered by the patient’s healthcare insurance.

Studies mostly focussed on screening colonoscopy in the USA, where there is no universal
healthcare coverage. To better understand the barriers and facilitators in other contexts, further

research is needed.

Abbreviations

CRC - Colorectal cancer

ENTREQ — Enhancing Transparency in Reporting the Synthesis of Qua ‘tative Research
FIT — Faecal immunochemical test

FS — Flexible Sigmoidoscopy

PRISMA - Preferred Reporting Items for Systematic Revi :ws «nd Meta-Analyses

1. Introduction.

Colonoscopy is widely considered the (nld standard procedure in the investigation of colorectal
cancer (CRC, also referred to as ‘bowe. c. cer’; Cancer Research UK., 2018). It is recommended for
both the diagnosis and surveillance ., ma..gnancy by several national and international organisations,
including the United States Prev:znu '@ Services Task Force (Levin et al.,, 2008), the Asia Pacific
Colorectal Cancer Working Gru''o (Sung et al., 2008; Sung et al., 2015) and the Council of the
European Union (The Counril € t"ie European Union., 2003). Colonoscopy is also recommended as
a screening modality in me v countries, including Austria, Germany, Norway, Argentina, the USA and
China (Schreuders et al., 20 15).

Despite being widely recommended, colonoscopy is often underutilised. A recent international survey
of screening programmes found the mean proportion of participants with a positive faecal
immunochemical test (FIT) who complete colonoscopy was only 79% (Selby et al., 2020). Results
were similar for a review of studies exploring compliance with surveillance colonoscopy, which found
that compliance ranged from 52% in a large Midwestern US health maintenance organisation, to 85%
in the state of Florida (Rapuri et al., 2008).

Not attending colonoscopy is associated with a range of adverse health outcomes, including
increased risk of CRC, advanced stage at diagnosis, and CRC death (Beshara et al., 2019; Corley et
al.,, 2017; Lee et al., 2017). As a result, there has been much interest in understanding the barriers
and facilitators of colonoscopy use. Indeed, there have been a number of qualitative reviews on the
topic (e.g. Guessous et al., 2010; McLachlan et al., 2012; Honein-AbouHaidar et al., 2016; Bromley et
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al., 2015; Lim et al., 2020). Several of these reviews have synthesised findings from studies exploring
the use of colonoscopy, as well as other CRC investigations (e.g. FIT), limiting the extent to which
they can be used to explain modality-specific barriers and facilitators of colonoscopy (Honein-
AbouHaidar et al., 2016; Guessous et al., 2010). Others have focussed exclusively on screening
colonoscopy, either in the general population (McLachlan et al., 2015), or among African American
men and women, specifically (i.e. Bromley et al., 2015), and thus omitted studies exploring the
barriers and facilitators of other indications, such as surveillance and follow-up of abnormal screening
results.

A very recent review has, for the first time, attempted to synthesise the barriers and facilitators
towards colonoscopy across multiple indications (Lim et al., 2020). This review, however, synthesised
findings from studies conducted with healthcare providers, as well <.~ patients, without differentiating
between them. As such, the findings may not reflect the barriers aru .>cmators as they are perceived
by patients. Furthermore, a number of potentially relevant papers ‘we.~ not included (e.g. Sultan et al.,
2017 and Wong et al., 2013), including an important study by L*ent arg and colleagues (2005), which
included a large number of decliners: a group that other sti'die_ have found difficult to recruit (e.g. Bie
and Brodesen, 2018). Finally, the age limit (>45 years), vhi.h was based on screening guidelines
proposed by the American Society of Colon and Rectal Surgeons (Surgeons 2020), may have
prohibited the inclusion of several others, which inc".ded younger adults (e.g. Enumah et al., 2018;
Sly et al., 2013; Thompson et al., 2011).

In summary, the existing evidence base does n.* include a focused synthesis of studies specifically
exploring barriers and facilitators toward co. ~noscopy, from the patients’ perspective. The aim of this

review, therefore, was to address this ¢ ar.

As an answer to our research quesu.n was required within a relatively short timeframe (the review
was conducted as part of a felle'vsi. ™, funded by Cancer Research UK [Ref: C68512/A28209], with
three months allocated to the \.*ara'ure review stage), a rapid review method was employed (Kerrison
et al., 2020).

2. Methods

Rather than using the customary search strategy associated with systematic reviews, we began with
a narrow search and expanded successively (by adding additional terms using the Boolean operator
‘OR’), until the number of new publications eligible for inclusion after title and abstract review was
<1% of the total (see Table 1). The major assumption being that, if successive searches yield
diminishing numbers of potentially eligible publications, and the most recent expansion yields a
relatively small addition to the pool, stopping the expansion is unlikely to lead to a major loss of
information. This strategy has previously been used by Duffy and colleagues (2017), who found that

the majority of papers (92%; 60/65) were identified prior to reference list searches (Duffy et al., 2017).

2.1. Search strategy and study selection



The search string was split into three components: the reason for the test (e.g. surveillance), the study
design (e.g. focus groups), and the study outcome (e.g. compliance). In the initial search (run in
PubMed), three key words were included for each of the three categories (see Table 1). Successive
searches then expanded the search string by adding one additional term to each of the categories
(the search terms used were informed by previous reviews; the term ‘colorectal cancer was
deliberately omitted from the searches to minimise the number of irrelevant publications requiring title
and abstract review; i.e. those relating to other CRC screening tests, such as FIT). The combination
and order in which search terms were added to the search string was based on the total number of
publications identified in PubMed (see https://osf.io/6de7b/), with the combination identifying the
largest number of publications (at a given stage) being the combination selected (this was to ensure
we did not stop expanding the search prematurely, i.e. due to ¢ small number of papers being
identified and assessed). The titles and abstracts of newly identified nuwL*~ations were then screened,
prior to expanding the search further. This process of expanding t. @ se.arch terms and screening the
tittes and abstracts of publications continued until the number 'f ne v publications eligible on abstract
review, for the most recent search, was <1% of the total nu.."her of publications identified (Table 2).
The search string used in the final search was also v<ed i1 Psychinfo, to encompass additional

relevant publications not available on PubMed. All search :s wore performed in April 2020.

Table 1. Results of successively broadening “ne ;earch terms until newly identified papers potentially
eligible on abstract review was < 1% of the to.~! papers found by the search.

PubMed Search String®: Number of New % of

publications publications publications

Numbe - of
Public tiows:

selected by
one or two
reviewers on
title review:

selected by
one or two
reviewers on
abstract
review:

eligible:

Search 1.

((Colonoscopy) AND (Scre :ni.n
OR Surveillance OR Fr''own 0}
AND (Interviews OR Focus
Groups) AND (Barriers OR
Facilitators))

53

38

23

43%

Search 2.

((Colonoscopy) AND (Screening
OR Surveillance OR Follow-up
OR symptoms) AND (Interviews
OR Focus Groups OR
Discussion) AND (Barriers OR
Facilitators OR Participation))

100

50

5%

Search 3.

((Colonoscopy) AND (Screening
OR Surveillance OR Follow-up
OR symptoms OR Diagnostic)
AND (Interviews OR Focus
Groups OR Discussion OR
Interview) AND (Barriers OR
Facilitators OR Patrticipation OR
Adherence))

160

80

3%




Search 4. 196 94 6 3%
((Colonoscopy) AND (Screening
OR Surveillance OR Follow-up
OR symptoms OR Diagnostic
OR Emergency) AND
(Interviews OR Focus Groups
OR Discussion OR Interview
OR Qualitative) AND (Barriers
OR Facilitators OR Participation
OR Adherence OR
Compliance))

Search 5. 222 103 1 <1%
((Colonoscopy) AND (Screening
OR Surveillance OR Follow-up
OR symptoms OR Diagnostic
OR Emergency OR Referral)
AND (Interviews OR Focus |
Groups OR Discussion OR
Interview OR Qualitative OR ‘
Mixed Methods) AND (Barriers |
OR Facilitators OR Participation
OR Adherence OR Compliance ‘
OR Reasons))

2.2. Inclusion / exclusion criteria

Publications were eligible for inclusion if the = 1) focussed on an adult population (18+) eligible or
referred for surveillance, diagnostic, or s. eening colonoscopy, 2) used a qualitative research design,
or included primary qualitative data th7.. ».~und be extracted (e.g. from mixed-methods research), 3)
described at least one-patient-relate ! tho~.ie regarding colonoscopy participation / non-participation
and, 4) were published in a peer--ev.~wed journal available in English. Publications were excluded if
they: 1) only included the views f i.~althcare professionals or commissioners (e.g. policymakers), 2)
used descriptive data recora. ‘n patient medical records (e.g. electronic health records data
recorded by administrators / he althcare professionals) or 3) reported themes in such a way that the
source or test was not c.har (some papers explored the views of both patients and healthcare

professionals, while others explored patient views toward multiple CRC screening tests).

Further clarification regarding the eligibility criteria for publications is provided in Table 2.

Table 2. PICOS eligibility criteria (Higgins et al., 2019)

P | Population Adults, aged 18 years or older, who were invited for or
eligible for a screening, surveillance or diagnostic

colonoscopy

I Intervention, prognostic factor, | N/A

or Exposure




C | Comparison N/A

O | Outcome you would like to | Qualitative data reporting barriers and facilitators of

measure or achieve colonoscopy use
S | Study design Qualitative and mixed methods study designs
Other Published in a peer reviewed journal, available in English

2.3. Screening

Titles and abstracts were screened by two reviewers (RK and 151, Each reviewer assigned
publications a value of 1 (‘include’) or 0 (‘exclude’). Inter-rater & ree nent between reviewers was
assessed using Cohen’s Kappa (Cohen et al., 1960). As Ccien. Kappa was only 0.64, which is
considered ‘moderate agreement’ (McHugh, 2012), the revie. ‘ers decided to assess the full text of all
publications assigned a score of 1 by either reviewer (the ‘eby minimising the risk of excluding
potentially relevant papers). As with titles and abstract’,, e>ch reviewer assigned the full texts of
publications a value of 1 or 0. Unlike title and abstri ct revview, however, disagreements regarding the
full-text were resolved through discussion and, where necessary, independent assessment and
discussion with a neutral arbitrator (EM). rhe reference lists of selected publications were then
searched for further publications that, in turn, we.= subject to title, abstract and full paper assessment.
The same process of searching the referenc lists of selected papers was applied to relevant reviews
(Bromley et al., 2015; Dalton et al., 207 7; suessous et al., 2010; Honein-AbouHaidar et al., 2016;
McLachlan et al., 2012; Rapuri et =1., 2208) detected through the searches. As Lim and colleagues
(2020) review was not published . 1til arter the searches and thematic synthesis had been completed,

the reference list of their review wa > not searched as part of the process.
2.4. Data extraction

Data on the barriers and facilitators of colonoscopy were extracted from selected papers by one
reviewer (DSM), with a proportion (10%) checked for quality assurance by a second reviewer (RK).
Data on the author, year of publication, study setting, programme type, design, sample size, analysis,
reason for colonoscopy and ethnicity, sex, age and colonoscopy status of participants were also

extracted. All data were extracted using customised Excel templates.
2.5. Data analysis

Data on the barriers and facilitators of colonoscopy were analysed using thematic synthesis (Thomas
& Harden, 2008). Two authors (RK and DSM) coded the results section of each included article (using
line by line coding) and developed descriptive themes through inductive analysis, involving
comparison, re-examination, and grouping of codes. Descriptive themes were shared with and

considered by all authors to ensure they were consistent and apposite. Descriptive themes were



grouped and analytical themes were developed through an iterative process of reflection on, and
interpretation of the descriptive themes within and across studies. The number of papers in which

themes were identified was also reported, to help assess the extent to which they might be important.
2.6. Rigour

Interpretive validity was achieved through the use of two independent reviewers (RK and DSM) in the
data extraction phase (Thomas & Harden, 2008). After each stage of data synthesis, two reviewers
(RK and DSM), plus a third reviewer (EM), discussed the thematic findings and resolved
disagreements to help maintain theoretical validity (i.e. reliability of data interpretation; Sandelowski et
al., 2006). Pragmatic validity (i.e. efficacy and transferability of findings) was improved by the
inclusion of study characteristic tables, which provide the context around the studies, allowing readers

to judge the usefulness of findings (Thomas & Harden, 2008).
2.7 Transparency

The reporting of this rapid systematic review and qualitative <vnu..sis follows the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PXI=*A) and Enhancing Transparency in
Reporting the Synthesis of Qualitative Research (ENTRE ' guidelines (Appendix 1) (Tong et al.,
2012). All decisions regarding the eligibility of studi:s are documented in the appendices for further

transparency (see https://osf.io/6de7b/3). An a'.dit uall detailing the thematic synthesis process is

also provided (see https://osf.io/6de7b/).
3. Results.
3.1. Study results

After title and abstract review, 42 pea,ers from the database searches were deemed eligible. On full
paper review, 10 were subsequ ™nti, excluded. From the reference lists of the remaining 32 papers,
and the 6 identified review na,ers, a further 25 articles were added, bringing the total number of

papers included to 57 (<ee Figu e 1 for PRISMA flowchart).

Figure 1. PRISMA flowchart.

3.2. Study characteristics

A summary of the basic attributes of the studies is presented in Table 3 (for a detailed description of
each individual study, please see Table 4). A total of 3,595 participants were included across the 57
studies. The majority of papers reported studies that were performed in the USA (n=48, 84.2%),
examined barriers and facilitators of screening colonoscopy (n=53, 93.0% [predominantly within the
context of opportunistic screening programmes: n=49, 85.60%]), used either focus groups (n=27,

47.35%) or interviews (n=22, 38.60%) as the sole means to collect qualitative data, included both



individuals who had attended or not attended a colonoscopy (n=44, 77.20%), and a mix of men and

women (n=51, 89.5%), as well as a mix of ethnic groups (n=23, 40.35%; Tables 3 and 4).

Table 3. Summary of articles included in the review

Design feature Number References
of
studies
Country
USA 48 Bass et al., 2011; Beeker et al., 2000; Calderwood et al., 2020; Clark et
(84.20%) al., 2008; Denberg et al., 2005; Dominic et al., 2012; Dyer et al., 2019;
Enumah et al., 2018; Fernandez et al., 2018; Francois et al., 2009;
Friedeman-Sanchez et al., 2006; Fyffe et al., 2008; Getrich et al., 2012;
Goldsmith and Chairo 2008; Goodmar, - t al., 2006; Green et al., 2008;
Greiner et al., 2012; Greiner et al., 2005: L “iesinger et al., 2006;
Hatcher et al 2011; Hennelly et al., 2 )14; Holt et al., 2004; James et al.,
2013; Jilcott-Pitts et al., 2013; Jone~ €. ~.., 2010; Jung et al., 2017; Katz
et al., 2004; Kimura et al., 2014; | ewis et al., 2006; May et al., 2015;
Muthukrishnan et al., 2019; Pal.ner .. al., 2008; Palmer et al., 2010;
Rawl et al., 2000; Ruffin et a' . 2029; Salas-Lopez et al., 2007; Shaw et
al., 2007; Sly et al., 2013; < itan et al., 2017; Tarasenko & Schoenberg
2011; Tarasenko et al 2011 \ ssaro et al., 2006; Verla et al., 2010;
Wackerhart et al., 2005 Weaver et al., 2015; Winterich et al., 2009;
Winterich et al., 2011; Woriy et al., 2013
Canada 5 Goel et al., 2004; He ffm....-Goetz et al., 2008; Llovett et al., 2018;
(8.80%) McGarragle 2075, Rinvn et al., 2013
New Zealand 2 Bong & Cool 711 Thompson et al., 2011
(3.50%)
Denmark 1 Bie & Broucrsen 2018
(1.75%)
Singapore 1 Tanetal , 7u..~
(1.75%)

Programme type
Opportunistic 49

Ba~s et.!., 2011; Beeker et al., 2000; Clark et al., 2008; Denberg et al.,

(85.97%) 2015, Nominic et al., 2012; Dyer et al., 2019; Enumah et al., 2018;
Cern.ndez et al., 2018; Francois et al., 2009; Friedeman-Sanchez et
al., <006; Fyffe et al., 2008; Getrich et al., 2012; Goldsmith and Chairo
2)08; Goel et al., 2004; Goodman et al., 2006; Green et al., 2008;
ureiner et al., 2012; Greiner et al., 2005; Griesinger et al., 2006;
Hatcher et al 2011; Hennelly et al., 2014; Hoffman-Goetz et al., 2008;
Holt et al., 2004; James et al., 2013; Jilcott-Pitts et al., 2013; Jones et
al., 2010; Jung et al., 2017; Katz et al., 2004; Kimura et al., 2014; Lewis
et al., 2006; May et al., 2015; Muthukrishnan et al., 2019; Palmer et al.,
2008; Palmer et al., 2010; Rawl et al., 2000; Ruffin et al., 2009; Salas-
Lopez et al., 2007; Shaw et al., 2007; Sly et al., 2013; Sultan et al.,
2017; Tarasenko & Schoenberg 2011; Tarasenko et al 2011; Tessaro
et al., 2006; Verla et al., 2010; Wackerhart et al., 2005; Weaver et al.,
2015; Winterich et al., 2009; Winterich et al., 2011; Wong et al., 2013
Organised 5 Bie & Brodersen, 2018; Llovet et al., 2018; McGarragle et al., 2019;
(8.77%) Ritvo etal., 2013; Tan et al., 2017
None 2 Bong & Cool, 2011; Thompson et al., 2011
(3.51%)
Not reported 1 Calderwood et al., 2020;
(1.75%)
Colonoscopy reason
Screening 53 Bass et al., 2011; Beeker et al., 2000; Bong & Cool 2011; Clark et al.,

colonoscopy (93.00%)

2008; Denberg et al., 2005; Dominic et al., 2012; Dyer et al., 2019;



Enumabh et al., 2018; Fernandez et al., 2018; Francois et al., 2009;
Friedeman-Sanchez et al., 2006; Fyffe et al., 2008; Getrich et al., 2012;
Goel et al., 2004; Goldsmith and Chairo 2008; Goodman et al., 2006;
Green et al., 2008; Greiner et al., 2012; Greiner et al., 2005; Griesinger
et al., 2006; Hatcher et al 2011; Hennelly et al., 2014; Hoffman-Goetz et
al., 2008; Holt et al., 2004; James et al., 2013; Jilcott-Pitts et al., 2013;
Jones et al., 2010; Jung et al., 2017; Katz et al., 2004; Kimura et al.,
2014; Lewis et al., 2006; May et al., 2015; McGarragle 2019;
Muthukrishnan et al., 2019; Palmer et al., 2008; Palmer et al., 2010;
Rawl et al., 2000; Ritvo et al., 2013; Ruffin et al., 2009; Salas-Lopez et
al., 2007; Shaw et al., 2007; Sly et al., 2013; Tan et al., 2017;
Tarasenko & Schoenberg 2011; Tarasenko et al 2011; Tessaro et al.,
2006; Thompson et al., 2011; Verla et al., 2010; Wackerhart et al.,
2005; Weaver et al., 2015; Winterich et al., 2009; Winterich et al., 2011;
Wong et al., 2013

Bass et al., 2011; Beeker et .., 20J0; Bong & Cool 2011; Dyer et al.,
2019; Enumah et al., 2018, ~ern.ndez et al., 2018; Fyffe et al., 2008;
Getrich et al., 2012; Goel et al., ?004; Goldsmith and Chairo 2008;
Goodman et al., 2006; CZ.2en et al., 2008; Greiner et al., 2005;
Griesinger et al., 200€ 'iaf :her et al 2011; Hennelly et al., 2014; Holt et
al., 2004; James et *l., zul3; Jilcott-Pitts et al., 2013; Jones et al.,
2010; Jung et 7.., . 91+, Katz et al., 2004; Kimura et al., 2014, Lewis et
al., 2006; May ~t 7., 2015; McGarragle 2019; Muthukrishnan et al.,
2019; Palmer et a.  2008; Palmer et al., 2010; Rawl et al., 2000; Ritvo
et al., 2013, Ruffin et al., 2009; Shaw et al., 2007; Sultan et al., 2017,
Tan etal. 271,, Tarasenko & Schoenberg 2011; Tarasenko et al 2011,
Tessaro ¢t al. 2006; Verla et al., 2010; Wackerhart et al., 2005;
Weavr. ot ai., 2015; Winterich et al., 2009; Winterich et al., 2011; Wong

Ca.'erwuod et al., 2020; Clark et al., 2008; Dominic et al., 2012;
Frencus et al., 2009; Friedeman-Sanchez et al., 2006; Hoffman-Goetz
Jtal,, 2008; Salas-Lopez et al., 2007; Thompson et al., 2011

Jie & Brodersen 2018; Denberg et al., 2005; Greiner et al., 2012;

Fyffe et al., 2008; James et al., 2013; Sultan et al., 2017; Winterich et

Bass et al., 2011; Beeker et al., 2000; Bong & Cool 2011; Bie &

Diagnostic 2 Bie & Brodersen 2018; Llovett et al., 2n18
colonoscopy (3.50%)
Surveillance 1 Calderwood et al., 2020
colonoscopy (1.75%)
Multiple 1 Sultan et al., 2017
reasons (1.75%)
Colonoscopy status
Both had 44
colonoscopy (77.20%)
and never had
colonoscopy
etal, ”013

Not specified 8

(14.05%)
Offered but 5
declined (8.75%) L ovett et al., 2018; Sly et al., 2013
Gender of participants
Males only 5

(8.75%)  al., 2009; Winterich et al., 2011
Females only 1 Clark et al., 2008

(1.75%)
Mixed 51

(89.5%)

Brodersen 2018; Calderwood et al., 2020; Denberg et al., 2005;
Dominic et al., 2012; Dyer et al., 2019; Enumah et al., 2018; Fernandez
et al., 2018; Francois et al., 2009; Friedeman-Sanchez et al., 2006;
Getrich et al., 2012; Goel et al., 2004; Goldsmith and Chairo 2008;
Goodman et al., 2006; Green et al., 2008; Greiner et al., 2012; Greiner
et al., 2005; Griesinger et al., 2006; Hatcher et al 2011; Hennelly et al.,
2014; Hoffman-Goetz et al., 2008; Holt et al., 2004; Jilcott-Pitts et al.,
2013; Jones et al., 2010; Jung et al., 2017; Katz et al., 2004; Kimura et
al., 2014; Lewis et al., 2006; Llovett et al., 2018; May et al., 2015;
McGarragle 2019; Muthukrishnan et al., 2019; Palmer et al., 2008;
Palmer et al., 2010; Rawl et al., 2000; Ritvo et al., 2013; Ruffin et al.,
2009; Salas-Lopez et al., 2007; Shaw et al., 2007; Sly et al., 2013; Tan
et al., 2017; Tarasenko & Schoenberg 2011; Tarasenko et al 2011;




Tessaro et al., 2006; Thompson et al., 2011; Verla et al., 2010;
Wackerhart et al., 2005; Weaver et al., 2015; Wong et al., 2013

Ethnicity of participants
Mixed 23 Beeker et al., 2000; Clark et al., 2008; Denberg et al., 2005; Dyer et al.,
(40.35%) 2019; Enumah et al., 2018; Friedeman-Sanchez et al., 2006; Goldsmith
and Chairo 2008; Greiner et al., 2012; Griesinger et al., 2006; Holt et
al., 2004, Jilcott-Pitts et al., 2013; Jones et al., 2010; McGarragle 2019;
Muthukrishnan et al., 2019; Ruffin et al., 2009; Shaw et al., 2007;
Sultan et al., 2017; Tarasenko et al 2011; Thompson et al., 2011,
Wackerhart et al., 2005; Weaver et al., 2015; Winterich et al., 2009;
Winterich et al., 2011
Not specified 8 Bie & Brodersen 2018; Goel et al., 2004; Green et al., 2008; Hatcher et
(14.05%) al 2011; Hoffman-Goetz et al., 2008; Llovett et al., 2018; Ritvo et al.,
2013; Tan et al., 2017

African 9 Bass et al., 2011; Fyffe et al., 2008; Greiner et al., 2005; Katz et al.,
American (15.80%) 2004; May et al., 2015; Palmer et al., 2008; Palmer et al., 2010; Sly et
al., 2013; Wong et al., 2013
American 1 James et al., 2013
Indian (1.75%)
Chinese and 1 Jung et al., 2017
Korean (1.75%)
American
Viethamese 1 Kimura et al., 2014
American (1.75%)
Chinese 1 Bong & Cool 2011
(1.75%)
White 5 Calderwood et al., 20.9, L¢ wis et al., 2006; Rawl et al., 2000;
(8.80%)  Tarasenko & Schocbery 2011; Tessaro et al., 2006;
Hispanic / 7 Dominic et al., ~01?; Fcrnandez et al., 2018; Getrich et al., 2012;
Latino (12.25%) Goodman eta. 2J06; Hennelly et al., 2014; Salas-Lopez et al., 2007;
Verla et al., 2010,
Haitian 1 Francois et !, 2009
(1.75%) A

Study design
Focus groups 27 Bass .1 ', £011; Beeker et al., 2000; Calderwood et al., 2020; Clark et
(47.35%) al., ?u"8; Dominic et al., 2012; Dyer et al., 2019; Enumah et al., 2018;
Fei. andez et al., 2018; Francois et al., 2009; Friedeman-Sanchez et
al., ?0u6; Fyffe et al., 2008; Goel et al., 2004; Goldsmith and Chairo
2008; Goodman et al., 2006; Greiner et al., 2005; Griesinger et al.,
20ub; Hatcher et al 2011; Holt et al., 2004; James et al., 2013; Jilcott-
P.tts et al., 2013; Kimura et al., 2014; May et al., 2015; Rawl et al.,
2000; Salas-Lopez et al., 2007; Sultan et al., 2017; Verla et al., 2010;
Weaver et al., 2015
Interviews 22 Bie & Brodersen 2018; Bong & Cool 2011; Denberg et al., 2005;
(38.60%) Getrich et al., 2012; Green et al., 2008; Greiner et al., 2012; Hennelly et
al., 2014; Hoffman-Goetz et al., 2008; Lewis et al., 2006; Llovett et al.,
2018; McGarragle 2019; Palmer et al., 2008; Palmer et al., 2010; Ritvo
et al., 2013; Sly et al., 2013; Tan et al., 2017; Tarasenko & Schoenberg
2011; Tarasenko et al 2011; Thompson et al., 2011; Wackerhart et al.,
2005; Winterich et al., 2009; Winterich et al., 2011

Mixed methods 7 Jones et al., 2010; Jung et al., 2017; Katz et al., 2004; Ruffin et al.,
(12.30%) 2009; Shaw et al., 2007; Tessaro et al., 2006; Wong et al., 2013
Survey 1 Muthukrishnan et al., 2019
(1.75%)

Table 4. Detailed overview of articles included in the review

| Publicat | Country | Progra | Colon | Colon | Age | Gend | Ethnicit | Study | Sample | Analysi |

10



ion (Region) | mme oscop | oscop | range | erof y of design | Size. s
type y y of Partici | Particip
reason | Status | Partici | pants | ants
of pants
Partici
pants
Basset | USA Opport | Screen | Both 50-64 | Mixed | African- | Focus 23 Consen
al. 2011 | (Philadel | unistic | ing had America | groups | Particip | susand
phia) colono | colono n ants. triangu
scopy | scopy lation
and
never
had
colono
scopy 3
Beeker USA Opport | Screen | Both 50+ Mixed | Mixt.-e | Focus 14 focus | Thema
etal. (Georgia | unistic | ing had of groups | groups tic
2000 , Kansas colono | colono Ei nicii | (‘Focus | consisti | analysi
and scopy scopy es Group ngof10 | s
Philadel and Intervi | or11
phia) never ews’) particip
had ants.
colono
scopy ]
Bie & Denmar | Organi | Follow | Offere | 51-75 |Mixed Not Intervi 13 Thema
Broders | k sed -up d Specifie | ews Particip | tic
en 2018 | (Zealand colono | Colono d (‘Semi- | ants analysi
) scopy | scopy structu s
among | but red,
people | del'in qualita
witha | ed tive,
+ive single
iFOBT ‘ intervi
{ . ews’)
Bong New None Srre\?‘ Both 44-74 | Mixed | Chinese | In 25 Ground
and Zealand ing had depth Particip | ed
Cool (not cL'~r.0 | colono one- ants theory
2011 specifie ‘ SuLopy scopy on-
d) and one,
never semi-
had structu
colono red
scopy intervi
ews
Calderw | USA Not Surveil | Not 75-89 | Mixed | White Focus 20 Thema
ood et (Vermon | report | lance Specifi groups | particip | tic
al. 2020 | t) ed colono | ed (‘Semi- | ants analysi
scopy structu s
red
focus
groups
)
Clark et | USA Opport | Screen | Not 40-75 | Wom | Mixture | Focus 28 Thema
al. 2008 | (Rhode unistic | ing Specifi en of groups | Particip | tic
Island) colono | ed Ethniciti ants analysi
scopy es s
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Denber | USA Opport | Screen | Offere | 50+ Mixed | Mixture | Intervi 52 Thema
getal. (Colorad | unistic | ing d of ews Particip | tic
2005 o) colono | Colono Ethniciti | (‘Telep | ants analysi
scopy | scopy es hone s
but intervi
declin ews)’
ed
Dominic | USA Opport | Screen | Not 26-77 | Mixed | Hispanic | Focus 82 Conten
etal. (Pennsyl | unistic | ing Specifi /Latino | Group | Particip |t
2012 vania) colono | ed Discuss | ants analysi
scopy ions s
Dyer et | USA Opport | Screen | Both 50-75 | Mixed | Mixture | Focus 45 consta
al. 2019 | (Michiga | unistic | ing had of groups | Particip | nt
n) colono | colono Ethriciti ants compa
scopy | scopy es rative
and metho
never d
had +Them
colono atic
scopy analysi
s
Enumah | USA Opport | Screen | Both 30-93 | Mi.~< | Mixture | Focus 127 Thema
etal. (Maryla | unistic | ing had of groups | particip | tic
2018 nd) colono | colono Ethniciti | (‘Focus | ants analysi
scopy | scopy es Group s
and Discuss
neve; ions’)
had
CoiL N0
Y
Fernand | USA Opport | Screen | 3cth 50-91 | Mixed | Hispanic | Focus 92 Thema
ezetal. | (Texas) unistic | ing . 2a / Group | Particip | tic
2008 Colcno ' colono Latino Discuss | ants analysi
scop, scopy ions s
and
never
‘ had
colono
scopy
Francois | USA Opport | Screen | Not 41-83 | Mixed | Haitian Focus 45 Inducti
et al. (New unistic | ing Specifi Group | Particip | ve
2009 York) colono | ed Intervi | ants analysi
scopy ews s
Friedem | USA Opport | Screen | Not 50-75 | Mixed | Mixture | Focus 70 Ground
an- (Minnes | unistic | ing Specifi of groups | Particip | edand
Sanchez | ota) colono | ed Ethniciti | (‘Focus | ants Interpr
etal scopy es group etative
2006 intervi text
ews’) analysi
s.
Fyffe et | USA Opport | Screen | Both 22-85 | Men African- | Focus 24 Immer
al. 2008 | (New unistic | ing had America | Group | Particip | sion/
Jersey) colono | colono n Discuss | ants crystall
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scopy scopy ions ization
and approa
never ch.
had
colono
scopy
Getrich | USA Opport | Screen | Both 50+ Mixed | Hispanic | Intervi 52 Iterativ
etal. (New unistic | ing had /Latino | ews Particip | e
2012 Mexico) colono | colono (‘Interv | ants analyti
scopy | scopy iew- c
and based, proces
never explor s.
had atory
colono qualita
scopy tive
researc
h
design’
)
Goel et | Canada Opport | Screen | Both 30-79 | Nixeu | Not Focus 41 Thema
al. 2004 | (Ontario | unistic | ing had Specifie | Group | Particip | tic
) colono | colono d Discuss | ants analysi
scopy | scopy ions s
and
never
had
colono
SCu, WV
Goldsmi | USA Opport | Screen | P_h Not Mixed | Mixture | Focus Thema
th and (Arkansa | unistic | ing aed Specifi of Group | 15 tic
Chairo s) colonc ‘ﬂlono ed Ethniciti | Discuss | Particip | analysi
2008 scory scopy (Avera es ions ants s
and ge-56)
never
had
‘ colono
scopy
Goodm | USA Opport | Screen | Both 50-80 | Mixed | Hispanic | Focus 70 Thema
anetal | (Mid- unistic | ing had /Latino groups | particip | tic
2006 Atlantic) colono | colono (‘Focus | ants analysi
scopy | scopy Group s
and Discuss
never ions’)
had
colono
scopy
Green USA Opport | Screen | Both 53-70 | Mixed | Not Intervi | 40 Conten
et al (Massac | unistic | ing had Specifie | ews particip |t
2008 husetts) colono | colono d (‘Semi- | ants analysi
scopy | scopy structu s
and red
never face to
had face
colono intervi
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scopy ews’)
Greiner | USA Opport | Screen | Offere | 50-78 | Mixed | Mixture | Semi- 50 Triangu
etal. (Mid- unistic | ing d of structu | Particip | lation
2012 West) Colono | Colono Ethniciti | red ants and
scopy scopy es Intervi themat
but ews ic
declin analysi
ed s
Greiner | USA Opport | Screen | Both Not Mixed | African- | Focus 55 Thema
etal. (Mid- unistic | ing had Specifi America | groups | particip | tic
2005 West) colono | colono | ed n (‘Focus | ants analysi
scopy | scopy | (Avera Group s
and ge-56) Discuss
never ions’)
had
colono
scopy
Griesing | USA Opport | Screen | Both 50-81 | Mixed | M vtur.: | Focus 42 Thema
eretal. | (Texas, unistic | ing had 0l groups | Particip | tic
2006 Houston colono | colono Etkaiciti | (‘Focus | ants analysi
) scopy | scopy es Group s
and Discuss
never ions’)
had
colono
scopy
Hatcher | USA Opport | Screen | Both S0+ Mixed | Not Focus 17 Conten
etal. (Kentuck | unistic | ing had ‘ Specifie | Group | Particip |t
2011 y) colono | colono d Discuss | ants analysi
scopy | sco, Vv ions s
V€ Ve
. 2a
colono
scopy
Hennell | USA Opport | Scre.n | Both 51-65 | Mixed | Hispanic | Intervi | 12 Ground
y et al. (not unistic ! ing had /Latino | ews Particip | ed
2014 specifie ‘ ¢ lono | colono (Indivi | ants theory
d) -Copy | scopy dual
and in-
never depth
had intervi
colono ews)
scopy
Hoffma | Canada Opport | Screen | Not 50-90 | Mixed | Not Intervi | 100 Conten
n-Goetz | (Ontario | unistic | ing Specifi Specifie | ews particip | t
et al. ) colono | ed d (‘Semi- | ants analysi
2008 scopy structu S
red
intervi
ews’)
Holt et USA Opport | Screen | Both Not Mixed | Mixture | Focus 165 Close-
al. 2009 | (Alabam | unistic | ing had Specifi of Group | Particip | textual
a) colono | colono | ed Ethniciti | Discuss | ants analysi
scopy | scopy | (Avera es ions s
and ge-63)
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never

had
colono
scopy
James USA Opport | Screen | Both 50+ Men America | Focus 29 Comm
etal. (not unistic | ing had nIndian | Group | Particip | unity-
2013 specifie colono | colono (Native) | Discuss | ants partici
d) scopy | scopy ions patory
and approa
never ch
had
colono
scopy
Jilcott- USA Opport | Screen | Both Not Mixed | Mixture | Focus 45 Thema
Pittset | (North unistic | ing had Specifi of Group | Particip | tic
al. 2013 | Carolina colono | colono | ed Ethn (*ti | Discuss | ants analysi
) scopy | scopy es ions s
and
never
had
colono
scopy
Jones et | USA Opport | Screen | Both 50+ Mi.~2 | Mixture | Survey | 40 Coding
al. 2010 | (Virginia | unistic | ing had of +Focus | Particip | of
) colono | colono Ethniciti | groups | ants open-
scopy scopy es (Focus ended
and Groups) | questio
neve; + 660 n,
had Particip | regress
coiL N0 ants ion
Y (Survey) | analysi
s and
descrip
tive
coding
Junget | USA Opport | Scre.n | Both 50-85 | Mixed | Chinese | Survey, | 120 T-tests,
al. 2017 | (Washin | unistic ! ing had and focus Particip | chi-
gton DC) ‘c\ lono | colono Korean groups | ants square
~copy scopy America | and (Focus d tests
and n Intervi | Groups+ | and
never ews Survey) bivaria
had +17 nt
colono Particip | analysi
scopy ants S.
(Intervie | Thema
ws) tic
analysi
s for
qualita
tive
data.
Katz et USA Opport | Screen | Both 50+ Mixed | African Survey | 45 Logistic
al. 2004 | (North unistic | ing had America | +Focus | Particip | regress
Carolina colono | colono n groups | ants ion,
) scopy | scopy (Focus Wald
and Group) test,

15




never + Hosme
had 397 r-
colono (survey) | Lemes
scopy how
Goodn
ess of
Fit test
and
themat
ic
analysi
s.
Kimura USA Opport | Screen | Both 50-79 | Mixed | Vietnam | Semi- 19 inducti
etal. (Washin | unistic | ing had ese structu | Particip | ve and
2014 gton colono | colono America | red ants iterativ
State) scopy | scopy n focus e
and groups proces
never s for
had our
colono qualita
scopy tive
analysi
s and
themat
ic
analysi
N s.
Lewis et | USA Opport | Screen | Both #O+ Mixed | White Semi- 116 Fishers
al. 2006 | (North unistic | ing had structu | Particip | exact
Carolina colono | co.no red ants test
) scopy sy Intervi and
ard ews Thema
‘,‘ever tic
had analysi
colono s
| scopy
Llovet Canada Organi | k. '"oy | Offere | 50-74 | Mixed | Not Intervi 30 Conten
etal. (Ontario | sed ‘-LO d Specifie | ews particip |t
2018 ) _olono | Colono d (‘Semi- | ants analysi
scopy | scopy structu s
among | but red
people | declin intervi
witha | ed ews’)
+ive
FOBt
May et USA Opport | Screen | Both 45-75 | Mixed | African Semi- 38 Thema
al. 2015 | (Californ | unistic | ing had America | structu | Particip | tic
ia) colono | colono n red ants analysi
scopy | scopy focus s+
and groups descrip
never tive
had statisti
colono cs.
scopy
McGarr | Canada Organi | Screen | Both Not Mixed | Mixture | Intervi Thema
agle (British sed ing had Specifi of ews tic
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(2019) Columbi colono | colono | ed Ethniciti | and 25 analysi
3, scopy scopy (Avera es focus particip | s
Ontario and ge-54) groups | ants
and never (‘Telep
Quebec) had hone

colono intervi

scopy ews
and
focus
groups
)

Muthuk | USA Opport | Screen | Both Not Mixed | Mixture | Survey | 202 Chi

rishnan | (Missour | unistic | ing had Specifi of and an | Particip | square

etal. i) colono | colono | ed Ethniciti | open- ants d tests

2019 scopy | scopy | (Avera es ended | (qualitat | and

and ge-57) questi ive inducti
never on questio | ve and
had n) + 483 | deducti
colono (Survey) | ve

scopy ( coding

Palmer | USA Opport | Screen | Both 50-76 | Mixeu | African In- 36 Thema

etal. (Washin | unistic | ing had America | depth Particip | tic

2008 gton DC) colono | colono n person | ants analysi

scopy | scopy al s
and intervi
never ews
had
color. »
scopy

Palmer | USA Opport | Screen | Bo.» 50-76 | Mixed | African In- 60 Thema

et al. (Washin | unistic | ing kol America | depth Particip | tic

2010 gton DC) colono | «coro n person | ants analysi

scopy ‘J‘Opy al S
and intervi
never ews
had
colono
scopy

Rawlet | USA Cup.t | Icreen | Both Not Mixed | White Focus 22 Thema

al (Midwes | unistic | ing had Specifi Group | Particip | tic

(2000) t) colono | colono | ed Discuss | ants analysi

scopy | scopy | (Avera ions s
and ge-44)
never
had
colono
scopy

Ritvo et | Canada Organi | Screen | Both 50-84 | Mixed | Not Intervi | 81 Thema

al. 2013 | (Ontario | sed ing had Specifie | ews particip | tic
) colono | colono d (‘Semi- | ants analysi

scopy | scopy structu s
and red
never intervi
had ews’)
colono
scopy
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Ruffin USA Opport | Screen | Both Not Mixed | Mixture | Focus 93 Chi-
etal. (Michiga | unistic | ing had Specifi of groups | particip | Square
2009 n) colono | colono | ed Ethniciti | and ants d
scopy scopy (Avera es intervi analysi
and ge-60) ews s+t
never (‘Focus test +
had Group Thema
colono Intervi tic
scopy ews + analysi
Survey’ s
)
Salas- USA Opport | Screen | Not Not Mixed | Hispanic | Focus 40 Thema
Lopez (New unistic | ing Specifi | Specifi /Latino groups | Particip | tic
etal. Jersey) colono | ed ed ants analysi
2007 scopy (Avera s
ge-41)
Shaw et | USA Opport | Screen | Both Not Mixed | Miaw~e | Survey Correla
al. 2012 | (Massac | unistic | ing had Specifi 0l +In- 97 tion
husetts) colono | colono | ed | Eu niciti | depth Particip | matric
scopy scopy as intervi | ants es+
and ews+ themat
never Focus ic
had Groups analysi
colono + s
scopy Diaries
+
Home
observ
ations.
Sly et al. | USA Opport | Screen | C.l~re | Not Mixed | African Semi- 16 Thema
2013 (not unistic | ing N Specifi America | structu | Particip | tic
specifie colonc ‘ “alono | ed n red ants conten
d) scory ' scopy | (Avera intervi t
but ge-61) ews analysi
declin s
ed
Sultan USA Oppor‘—[s\ rveil | Both 51-83 | Men Mixture | Semi- 44 Thema
etal. (Florida) | uiass~ | ‘ance, | had of structu | particip | tic
2017 diagno | colono Ethniciti | red ants analysi
stic scopy es focus s
evalua | and groups
tion of | never
sympt | had
oms or | colono
a scopy
positiv
e
faecal
occult
blood
test,
or
high-
risk
screen
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ing
due to
a
positiv
e
family
history
Tan et Singapor | Organi | Screen | Both 40-85 | Mixed | Not Intervi | 81 Thema
al. 2017 | e sed ing had Specifie | ews particip | tic
colono | colono d (‘Semi- | ants analysi
scopy | scopy structu s
and red
never Intervi
had ews’)
colono
scopy
Tarasen | USA Opport | Screen | Both 50-76 | Mixed | White Intervi | 41 Thema
ko & (Kentuck | unistic | ing had ews particip | tic
Schoen |vy) colono | colono (‘Semi- | ants analysi
berg scopy | scopy structu s
2011 and red
never intervi
had ews’)
colono
scopy
Tarasen | USA Opport | Screen | Both S8+ Mixed | Mixture | Semi- 96 PRECE
koetal. | (not unistic | ing had ‘ of focuss | Particip | DE—
2011 specifie colono | colono Ethniciti | ed ants PROCE
d) scopy | scu,wv es intervi ED
ool ews Frame
Jever work
2aa
colono
scopy
Tessaro | USA Opport | Scre.n | Both 50+ Mixed | White Survey | 839 Freque
etal. (Wester | unistic ! ing had and Particip | ncies
2006 n ‘c\ lono | colono Focus ants. and
Virginia) .copy | scopy group (survey) | Chi-
and discuss | + 205 square
never ion Particip | d
had ants analyse
colono (focus S-
scopy groups) | Qualita
tive
metho
ds for
focus
group
data
analysi
S.
Thema
tic
analysi
s
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Thomps | New None Screen | Not 40-70 | Mixed | Mixture | In- 80 Thema
onetal. | Zealand ing Specifi of depth Particip | tic
2011 (Auklan colono | ed Ethniciti | person | ants analysi
d) scopy es al s
intervi
ews
Varela USA Opport | Screen | Both Not Mixed | Hispanic | Focus 35 Thema
etal. (New unistic | ing had Specifi /Latino | Group | Particip | tic
2010 York) colono | colono | ed Discuss | ants analysi
scopy scopy (Avera ions s
and ge
never | range
had 60-70)
colono
scopy 3
Wacker | USA Opport | Screen | Both 48-55 | Mixed | Mixt.-e | Semi- 30 Thema
barth et | (Not unistic | ing had of structu | Particip | tic
al. 2005 | specifie colono | colono Ei nici'i | red ants analysi
d) scopy scopy es Intervi s
and ews
never
had
colono
scopy ]
Weaver | USA Opport | Screen | Both 50-7> |Mixed Mixture | Focus 26 Thema
etal. (North unistic | ing had of groups | Particip | tic
2015 Carolina colono | colono Ethniciti ants conten
) scopy | scopy es t
and analysi
ne. ~r s
ot
«coro
| ropy
Winteri | USA Opport | Scre2n ' Both 40-64 | Men Mixture | Semi- 64 Thema
chetal. | (North unistic | ing had of structu | Particip | tic
2009 Carolina colo. 2 | colono Ethniciti | red ants analysi
) sLory, scopy es Intervi s
‘ and ews
never
had
colono
scopy
Winteri | USA Opport | Screen | Both 40-64 | Men Mixture | Semi- 65 Thema
chetal. | (North unistic | ing had of structu | particip | tic
2011 Carolina colono | colono Ethniciti | red ants analysi
) scopy | scopy es Intervi s
and ews
never
had
colono
scopy
Wong USA Opport | Screen | Both 50-87 | Mixed | African Mixed- Thema
et al (New unistic | ing had America | metho | 29 tic
(2013) York) colono | colono n ds particip | analysi
scopy scopy (includi | ants S
and ng
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never semi-
had structu
colono red
scopy intervi
ews)

3.3. Thematic synthesis results

Three main types of barriers and facilitators were identified: Social, Psychological and Practical (see
Figure 2). Psychological and social factors centred on intrinsic factors, such as cultural taboos,
previous personal experiences, concerns about the procedure, and knowledge about CRC.
Conversely, practical factors centred on more extrinsic factors, such as the cost of colonoscopy,
difficulties getting to the hospital, and family and work commitmen s The following provides a brief
overview of the barriers and facilitators identified (see Table 5 for 8 ~2m rehensive list of the number

of studies, and the corresponding references, for which each barrie, anr. facilitator identified).

Figure 2. Tree diagram showing the relationships betwee*' the nes, higher order themes and
superordinate themes. Themes in red (squares) represent be.riers of colonoscopy, themes in yellow
(hexagons) represent themes which could be either bZ+iers or facilitators of colonoscopy, and themes
in green (ovals) represent facilitators of colonoscopy 7 he mes that were identified most frequently are
listed first within their respective groups. Themes ighlignted in grey are specific to a particular
context, indication or demographic (labelled 7.cco dingly).

Table 5: Number and average number of stuies in which each theme and higher order theme
(respectively) was identified (presented ir a...cending order, categorised by superordinate theme).

Superordinate | Higher order ’ Theme« (number | Sources
theme theme of s. 'dies)
(average
number of
studies pr..
themn)
Social factors | The powe of | Test Calderwood et al., 2020; Dyer et al., 2019;
positive recommended/not | Enumah et al., 2018; Fernandez et al., 2008;

relationships,
social
networks and
other
influences
(14)

recommended by
doctor (n=16)

Green et al., 2008; Hennelly et al., 2015;
Hoffman-Goetz et al., 2008; Holt et al., 2009;
Katz et al., 2004; Lewis et al., 2006; Llovet et
al., 2018; McGarragle et al., 2019; Palmer et
al., 2008; Shaw et al., 2012; Winterich et al.,
2011; Wong et al., 2013

Previous
conversations
with patient
provider (n=16)

Bie & Broderson 2018; Calderwood et al.,
2020; Denberg et al., 2005; Dyer et al., 2019;
Enumabh et al., 2018; Fernandez et al., 2008;
Goel et al., 2004; James et al., 2013; Katz et
al., 2004; Kimura et al., 2014, Llovet et al.,
2018; Shaw et al., 2012; Sly et al., 2013; Tan
et al., 2007; Varela et al., 2010; Wackerbarth
et al., 2005
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Patient-Provider
relationship
(n=14)

Bie & Broderson 2018; Calderwood et al.,
2020; Dyer et al., 2019; Enumah et al., 2018;
Getrich et al., 2012; Goel et al., 2004; Hennelly
et al., 2015; Jones et al., 2010; Kimura et al.,
2014; Llovett et al., 2018; Muthukrishnan et al.,
2019; Palmer et al., 2008; Varela et al., 2010;
Winterich et al., 2011

Support/lack of
support from local
community and
social networks
(n=10)

Bong & Cool 2011; Enumah et al., 2018;
Green et al., 2008; Grenier et al., 2012; Ruffin
et al., 2009; Sly et al., 2013; Tan et al., 2017,
Thompson et al., 2017; Varela et al., 2010;
Wong et al., 2013

Cultural
taboos and
perceptions
of masculinity
(9.7)

Perceived threat
of bodily invasion
to masculinity *
(n=13)

Bass et al., 2011; Enumabh et al., 2018; Getrich
etal., 2012; C ~odman et al., 2006; Hennelly et
al., 2015; Jillentt-Nitts et al., 2013; Palmer et
al., 2008; R'ivo ¢ * al., 2013; Salas-Lopez et al.,
2007; Thr~o oz et al. 2011; Winterich et al.,
2009; W nten :h et al., 2011; Wong et al., 2013

Colonoscopy not
'manly’ * (n=11)

Basc a1 01, 2011; Enumah et al., 2018;
Fr~ncouw. et al., 2009; Goodman et al., 2006;
Hennd 'ty et al., 2015; Salas-Lopez et al., 2007;
Thompson et al. 2011; Varella et al., 2010;

W nterich et al., 2009; Winterich et al., 2011,
wong et al., 2013

Colonosc. "y -.s a
taboo topic -
(n=5)

Getrich et al., 2012; Goodman et al., 2006;
Hennelly et al., 2015; McGarragle et al., 2019;
Tan et al., 2017

Past
experiences
and
experiences
of important
others (7.5)

Hear 1, c.ier

Dyer et al., 2019; Friedmann-Sanchez et al.,

peslec 2007; Griesinger et al., 2006; Hatcher et al.,
e, neriences with 2011; Hennelly et al., 2015; Kimura et al.,
| ~olonoscopy 2014; Llovet et al., 2018; McGarragle et al.,
L’n-lO) 2019; Shaw et al., 2012; Varela et al., 2010

Previous personal
experiences with
colonoscopy

Bie & Broderson 2018; Dyer et al., 2019; Goel
et al., 2004; Greiner et al., 2005; Shaw et al.,
2012

(n=5)
Practical Competing Cost of Denberg et al., 2005; Enumah et al., 2018;
Factors priorities and | colonoscopy ¢ Goodman et al., 2006; Green et al., 2008;
accessibility (n=11) Hatcher et al., 2011; Hennelly et al., 2015;
issues (9.3) James et al., 2013; Muthukrishnan et al., 2019;

Ruffin et al., 2009; Tan et al., 2017; Varela et
al., 2010

Colonoscopy not
covered by health
insurance ©
(n=11)

Enumabh et al., 2018; Fernandez et al., 2008;
Goel et al., 2004, Griesinger et al., 2006; Holt
et al., 2009; Jones et al., 2010; Muthukrishnan
et al., 2019; Rawl et al., 2000; Ruffin et al.,
2009; Tessaro et al., 2006; Wackerbarth et al.,
2005

Family and work

Denberg et al., 2005; Griesinger et al., 2006;
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commitments

McGarragle et al., 2019; Muthukrishnan et al.,

arranging an
appointment
(n=9)

(n=10) 2019; Rawl et al., 2000; Sly et al., 2013; Tan et
al., 2017; Tarasenko et al., 2011; Varela et al.,
2010; Wong et al., 2013

Difficulties Denberg et al., 2005; Green et al., 2008;

Hennelly et al., 2015; Llovet et al., 2018;
McGarragle et al., 2019; Muthukrishnan et al.,
2019; Sly et al., 2013; Varela et al., 2010;
Wong et al., 2013

Difficulties getting
to the
appointment
(n=9)

Bie & Broderson 2018; Denberg et al., 2005;
Dyer et al., 2019; Green et al., 2008; Grenier
et al., 2012; Llovet et al., 2018; Muthukrishnan
et al., 2019; Ruffin et al., 2009; Sultan et al.,
2017

Existing health
conditions as a
competing priority
(n=6)

Bie & Brode so, 2u18; Denberg et al., 2005;
Hennelly et ¢! 2J15; Llovet et al., 2018; Shaw
etal., 2C12; Jultan et al., 2017;

Psychological
Factors

Concerns
about the

procedure
(17.5)

Concerns about
doing bowel
preparation
(n=28)

Be:ke: <t al., 2000; Bie & Broderson 2018;
Clai, ~ ¢t al., 2008; Denberg et al., 2005; Dyer
et al., 2u19; Enumabh et al., 2018; Friedemann-
sénchez et al., 2007; Goel et al., 2004; Green
Z.al., 2008; Grenier et al., 2012; Griesinger et
al., 2006; Hatcher et al., 2011; Hennelly et al.,
2015; Jilcott-Pitts et al., 2013; Jones et al.,
2010; Kimura et al., 2014; Llovet et al., 2018;
McGarragle et al., 2019; Rawl et al., 2000;
Ritvo et al., 2013; Sly et al., 2013; Sultan et al.,
2017; Tan et al., 2017; Tarasenko &
Schoenberg 2011; Varela et al., 2010;
Wackerbarth et al., 2005; Weaver et al., 2015;
Winterich et al., 2011

h ‘ear about pain
and discomfort
(n=27)

Bie & Broderson 2018; Denberg et a., 2005;
Dominic et al., 2012; Dyer et al., 2019; Fyffe et
al., 2008; Goel et al., 2004; Goldman & Chairo
2008; Goodman et al., 2006; Green et al.,
2008; Griesinger et al., 2006; Hennelly et al.,
2015; Hoffman-Goetz et al., 2008; Jones et al.,
2010; Llovet et al., 2018; May et al., 2015;
Palmer et al., 2008; Rawl et al., 2000; Ritvo et
al., 2013; Ruffin et al., 2009; Shaw et al., 2012;
Tan et al., 2017; Tessaro et al., 2006; Varela
et al., 2010; Wackerbarth et al., 2005; Weaver
etal., 2015; Winterich et al., 2011; Wong et al.,
2013

Concerns about
perforation and
procedural risks
(n=19)

Bass et al., 2011; Bie & Broderson 2018;
Denberg et al., 2005; Dyer et al., 2005;
Enumabh et al., 2018; Francois et al., 2009;
Getrich et al., 2012; Goel et al., 2004; Green et
al., 2008; Jilcott-Pitts et al., 2013; Jones et al.,
2010; Jung et al., 2017; Kimura et al., 2014;
Llovet et al., 2018; McGarragle et al., 2019;
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Palmer et al., 2010; Rawl et al., 2000; Ritvo et
al., 2013; Sultan et al., 2017

Shame and
Embarrassment
(n=18)

Bass et al., 2011; Beeker et al., 2000; Bie &
Broderson 2018; Denberg et al., 2005;
Dominic et al., 2012; Dyer et al., 2019;
Enumabh et al., 2018; Getrich et al., 2012;
Goodman et al., 2006; Griesinger et al., 2006;
Hennelly et al., 2015; Jillcott-Pitts et al., 2013;
Jung et al., 2017; Ritvo et al., 2013; Tan et al.,
2017; Thompson et al., 2011; Varela et al.,
2010; Winterich et al., 2009

Concerns about
test invasiveness
(n=17)

Beeker et al., 2000; Bie & Broderson 2018;
Dyer et al., 2019; Enumah et al., 2018; Goel et
al., 2004; Gre vizr et al., 2005; Hatcher et al.,
2011; Llovet et a.. 2018; May et al., 2015;
McGarragle et a. , 2019; Rawl et al., 2000;
Ruffin et =! ~279; Sly et al., 2013; Tan et al.,
2017; Terase ko et al., 2011; Varela et al.,
2010; “Wimerich et al., 2009

Concerns about
availability and
necessity of
sedation (n=15)

Beus ev al., 2011; Clarke et al., 2008; Enumah
et Al.,, ‘018; Friedmann-Sanchez et al., 2007;
~yffe et al., 2008; Green et al., 2008; Hennely
et al., 2015; Jones et al., 2010; Jung et al.,
2017; Ritvo et al., 2013; Ruffin et al., 2009;
Sultan et al., 2017; Varela et al., 2010;
Wackerbarth et al., 2005; Weaver et al., 2015

Fear o1 .00t
know'... (n-12)

Denberg et al., 2005; Dyer et al., 2019;
Enumabh et al., 2018; Hatcher et al., 2011;
James et al., 2013; Llovet et al., 2018; Rawl et
al., 2000; Sly et al., 2013; Tan et al., 2017,
Wackerbarth et al., 2005; Winterich et al.,
2011; Wong et al., 2013

h;xisting health
conditions
interfering with
physical ability to
do the bowel
preparation (n=4)

Green et al., 2008; Grenier et al., 2012; Kimura
et al., 2014; Tarasenko & Schoenberg et al.,
2011

Enhanced
peace of
mind (16.5)

Colonoscopy
provides long
lasting peace of
mind ° (n=17)

Enumah et al., 2018; Friedmann-Sanchez et
al., 2007; Getrich et al., 2012; Goel et al.,
2004; Grenier et al., 2005; Griesinger et al.,
2006; Hennelly et al., 2015; Hoffman-Goetz et
al., 2008; McGarragle et al., 2019; Rawl et al.,
2000; Ritvo et al., 2013; Ruffin et al., 2009;
Shaw et al., 2012; Tan et al., 2017; Tarasenko
etal., 2011; Varela et al., 2010; Wong et al.,
2013

Colonoscopy
examines the
whole bowel °

Bass et al., 2011; Calderwood et al., 2020;
Dyer et al., 2019; Friedmann-Sanchez et al.,
2007; Goel et al., 2004; Grenier et al., 2005;
Griesinger et al., 2006; Jones et al., 2010;
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(n=16)

Palmer et al., 2010; Rawl et al., 2000; Ruffin et
al., 2009; Tessaro et al., 2006; Varela et al.,
2009; Wackerbarth et al., 2005; Winterich et
al., 2009; Winterich et al., 2011

Knowledge Lack of Bie & Broderson 2018; Calderwood et al.,
about CRC understanding 2020; Denberg et al., 2005; Enumah et al.,
and that bowel cancer | 2018; Getrich et al., 2012; Goel et al., 2004;
screening can be an Hennelly et al., 2015; Kimura et al., 2014;
(15) asymptomatic McGarragle et al., 2019; Palmer et al., 2008;
disease (n=16) Rawl et al., 2000; Ritvo et al., 2013; Tan et al.,
2017; Thompson et al., 2011; Varela et al.,
2010; Wong et al., 2013
Awareness and Bie & Broderson 2018; Fernandez et al., 2008;
understanding / Friedmann-Sc »chez et al., 2007; Green et al.,
Lack of 2008; Griesinner ~t al., 2006; Hennelly et al.,
awareness and 2015; Kimu'a et 1l., 2014; McGarragle et al.,
understanding of | 2019; Pal~<i % al., 2008; Sly et al., 2013; Tan
the colonoscopy etal., 2017; \ arela et al., 2010; Winterich et
procedure (n=14) | al., 2C" 1; wong et al., 2013
Attitudes Lack of interest Bi~ & B oderson 2018; Enumah et al., 2018;
towards and Frenc s et al., 2009; Green et al., 2008;
health (8.5) Procrastination Hennelly et al., 2015; Jones et al., 2010;
(n=10) ‘ Mr.Garragle et al., 2019; Ritvo et al., 2013; Tan
‘ etal., 2017; Wong et al., 2013
Proactive ‘esi e Calderwood et al., 2020; Getrich et al., 2005;
to stay healtnh, Grenier et al., 2005; Hennelly et al., 2015;
(n=7) Palmer et al., 2008; Sultan et al., 2017; Varela
et al., 2010
Perceived Cra.el fear Calderwood et al., 2020; Denberg et al., 2005;
risk and (.-12) Enumabh et al., 2018; Friedmann-Sanchez et
perceived al., 2007; Getrich et al., 2012; Green et al.,
mortality (6.5) 2008; Hennelly et al., 2015; McGarragle et al.,
‘ 2019; Palmer et al., 2008; Rawl et al., 2000;
Tan et al., 2017; Varela et al., 2010;
Perceived Calderwood et al., 2020; Enumah et al., 2018;
mortality and Getrich et al., 2012;; Hoffman-Goetz et al.,
potential to 2008; McGarragle et al., 2019; Sultan et al.,

benefit from
colonoscopy
(n=7)

2017; Tan et al., 2017

Having CRC
symptoms ° (n=5)

Enumah et al., 2018; McGarragle et al., 2019;
Tan et al., 2017; Varela et al., 2010; Wong et
al., 2013

Having a family
history of CRC b
(n=2)

Enumabh et al., 2018; Varela et al., 2010

Post hoc
rationalisation
of abnormal

Providing an
alternative
explanation for

Bie & Broderson 2018; Llovet et al., 2018
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screening test results -

results (2) (n=2)
Distrust in the Bie & Broderson 2018; Llovet et al., 2018
screening result ©
(n=2)

* Hispanic and Latin American men, only

® Hispanic, African American and Latin American men, only
€ USA and Screening colonoscopy, only

P Screening colonoscopy

F Diagnostic colonoscopy only

3.4. Social factors
3.4.1. The power of positive relationships, social networks and otter ~fuencers

For some, the primary care provider played an important role ‘n the decision to attend / not attend
colonoscopy, both in terms of having previously had conve rsa.ons about colonoscopy (n=16; Bie &
Broderson 2018; Calderwood et al., 2020; Denberg et al., 20.5; Dyer et al., 2019; Enumah et al.,
2018; Fernandez et al., 2008; Goel et al., 2004; Jam =s 2t al., 2013; Katz et al., 2004; Kimura et al.,
2014; Llovet et al., 2018; Shaw et al., 2012; Sly e* al., ul13; Tan et al., 2007; Varela et al., 2010;
Wackerbarth et al., 2005) and in terms of rec zivir § a recommendation to have the test (n=16;
Calderwood et al., 2020; Dyer et al., 2019; Enu.>ah et al., 2018; Fernandez et al., 2008; Green et al.,
2008; Hennelly et al., 2015; Hoffman-Goet. ~t al., 2008; Holt et al., 2009; Katz et al., 2004; Lewis et
al., 2006; Llovet et al., 2018; McGarrag 2 et w., 2019; Palmer et al., 2008; Shaw et al., 2012;
Winterich et al., 2011; Wong et al., 201, * “My doctor recommended colonoscopy, so | did it in an
attempt to have good health” (Pa’*1er e: al., 2008). For others, however, it was support (or a lack
thereof) from local community gro. s / social networks that was important (n=10; Bong & Cool 2011;
Enumah et al., 2018; Greer. <. al., 2008; Grenier et al., 2012; Ruffin et al., 2009; Sly et al., 2013; Tan
etal., 2017; Thompsor. .+ a.., 2J17; Varela et al., 2010; Wong et al., 2013). This particularly related to
overcoming practical and er .otional barriers to having the procedure, such as anxiety about having
the test alone and difficulties in getting to the hospital: “I don't drive long distances and have no one to
take me” (Muthukrishnan et al., 2019).

3.4.2. Cultural taboos and perceptions of masculinity

Colonoscopy was considered a ‘taboo topic’ in Latin American and Hispanic populations (n=5; Getrich
et al., 2012; Goodman et al., 2006; Hennelly et al., 2015; McGarragle et al., 2019; Tan et al., 2017):
“...in my father’s side of the family, things like this [colonoscopy] are not discussed” (McGarragle et al.,
2019). This was especially true for male Latin American / Hispanic adults, who additionally perceived
the invasiveness of the test as a ‘threat to their masculinity’ and, more specifically, their sexuality
(n=13[10]; Enumah et al., 2018; Getrich et al., 2012; Goodman et al., 2006; Hennelly et al., 2015;
Jillcott-Pitts et al., 2013; Ritvo et al., 2013; Salas-Lopez et al., 2007; Thompson et al. 2011; Winterich

26




et al., 2009; Winterich et al., 2011): “There was no way in the world | was going to [have a
colonoscopy]. | was taught that sticking something in your butt [means] you are gay” (Wong et al.,
2013). African American men also perceived the test as a threat to their masculinity (n=13[3]; Bass et
al., 2011; Palmer et al., 2008; Wong et al., 2013); however, they did not report colonoscopy as a
‘taboo topic’. The perception of colonoscopy as a threat to masculinity was exacerbated by the view
that colonoscopy was ‘not manly’. Both African American and Latin American / Hispanic men strongly
felt that colonoscopy was not something men in their cultures willingly do (n=11[6]; Bass et al., 2011;
Goodman et al., 2006; Hennelly et al., 2015; Salas-Lopez et al., 2007; Varela et al., 2010; Wong et
al., 2013). These views were echoed by female African American and Latin American / Hispanic
adults (i.e. that colonoscopy was not something the men in their culture willingly do), who were more
willing to have the test themselves: “For males, the machismo factor. in terms of colonoscopy
screening. They don’t want to have a camera go up their rectum. It take. away from their cultural

attitude of being machismo” (Salas-Lopez et al., 2007).
3.4.3. Past experiences and experiences of important others

Having previously had a colonoscopy was reported to be t.otn 1 barrier and a facilitator to attending
colonoscopy in the future. People who previously had a prsi. ‘e colonoscopy experience cited
colonoscopy as ‘nothing to worry about’, while peopl : v nn had a negative experience (in some cases
more than 20 years ago) described it as somethir‘ they would not want to go through again’ (n=5;
Bie & Broderson 2018; Dyer et al., 2019; Gor.i et il., 2004; Greiner et al., 2005; Shaw et al., 2012).
Other people’s experiences of colonoscopy wei . also reported to be influential when considering
whether to attend colonoscopy for the first ume. Negative stories were described as ‘horror stories’,
inducing fear (‘it was scary when they t.:lkec about it’) about the procedure, while positive stories
alleviated concerns, and often depic.ea (he test as ‘easy’ and that ‘they went to sleep, so they didn’t
know anything’ (n=10; Dyer et al., 201y, Friedmann-Sanchez et al., 2007; Griesinger et al., 2006;
Hatcher et al., 2011; Hennelly et .  2015; Kimura et al., 2014; Llovet et al., 2018; McGarragle et al.,
2019; Shaw et al., 2012; V7.7 ecal., 2010).

3.5. Practical factors
3.5.1. Competing priorities and accessibility issues

In the USA, the financial cost of colonoscopy was reported to be a major barrier to screening (n=11;
Denberg et al., 2005; Enumah et al., 2018; Goodman et al., 2006; Green et al., 2008; Hatcher et al.,
2011; Hennelly et al., 2015; James et al., 2013; Muthukrishnan et al., 2019; Ruffin et al., 2009; Tan et
al., 2017; Varela et al., 2010): “I'd like to have it done, but | do not have the money” (Goodman et al.,
2006). This was almost always mentioned in relation to the test not being fully covered by a person’s
health insurance (n=11; Enumah et al., 2018; Fernandez et al., 2008; Goel et al., 2004; Griesinger et
al., 2006; Holt et al., 2009; Jones et al., 2010; Muthukrishnan et al., 2019; Rawl et al., 2000; Ruffin et
al., 2009; Tessaro et al., 2006; Wackerbarth et al., 2005): “I've wanted to have a colonoscopy ever
since | turned 50, but don't have the insurance or money until | get Medicare” (Muthukrishnan et al.,

2019). The cost of the procedure was a particularly prominent theme in studies conducted with Latin
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American / Hispanic populations (Goodman et al., 2006; Hennelly et al., 2015), but did not feature in
studies conducted with African American (Bass et al., 2011; Fyffe et al., 2008; Greiner et al., 2005;
Katz et al., 2004; May et al., 2015; Palmer et al., 2008; Palmer et al., 2010; Sly et al., 2013; Wong et
al., 2013) or White populations (Calderwood et al., 2020; Lewis et al., 2006; Rawl et al., 2000;
Tarasenko & Schoenberg 2011; Tessaro et al., 2006). In one study, which coded free text survey
responses to conduct statistical analysis, Muthukrishnan and colleagues (2019) found evidence for a
significant association between reporting cost as a barrier and increased socioeconomic deprivation
(Muthkrishnan et al., 2019). This association was reflected by quotes in the qualitative literature. For
example, in one study, a participant who really wanted a colonoscopy stated it was a choice between

‘colonoscopy and other necessities, such as food and medication’ (Green et al., 2008).

In the USA and Canada, difficulty arranging an appointment was exp.~ ssed as another barrier to
colonoscopy (n=9; Denberg et al., 2005; Green et al., 2008; Henne'.y .+ ai., 2015; Llovet et al., 2018;
McGarragle et al., 2019; Muthukrishnan et al., 2019; Sly et al., 2P1%, *‘urela et al., 2010; Wong et al.,
2013), one which was easily addressed, however, by patient ra ‘iqatars, who several patients
reported ‘scheduled an appointment for them’ (Hennelly et ~! . 2915). The issue of arranging an
appointment was particularly pertinent among those who 1. d c.1e or more existing health conditions.
Such individuals indicated that they found it difficult to mexe time for ‘another appointment that
required 24 hours of preparation’ (n=6; Bie & Broder.~.n 7.018; Denberg et al., 2005; Hennelly et al.,
2015; Llovet et al., 2018; Shaw et al., 2012; S'...>n * al., 2017).

In addition to finding it difficult to schedule an ap~ointment, patients in the USA and Canada often
expressed difficulty getting to the hospital (,.=9; Bie & Broderson 2018; Denberg et al., 2005; Dyer et
al., 2019; Green et al., 2008; Grenier el 8'., .J12; Llovet et al., 2018; Muthukrishnan et al., 2019;
Ruffin et al., 2009; Sultan et al., 201.7). ; qain, this was a particularly dominant theme for people with
an existing health condition, man: of w.iom faced unique challenges in getting to the appointment. As
one person put it: “the distance up here is a problem, because | do have urological problems [...] | do
have to go to the bathroom 4.*e urten and that becomes a hardship to sit in a van [...] it’s really a
serious problem” (Sultr.. et o' 2017).

Family and work commitments were also reported as barriers to colonoscopy (n=10[ Denberg et al.,
2005; Griesinger et al., 2006; McGarragle et al., 2019; Muthukrishnan et al., 2019; Rawl et al., 2000;
Sly et al., 2013; Tan et al., 2017; Tarasenko et al., 2011, Varela et al., 2010; Wong et al., 2013). Work
commitments appeared to be particularly problematic for deprived communities, who reported not
having time off work as a key advantage of the FIT: “We do not have to take off work to do the test
[FIT test]. Attendance is very important to keep our jobs at work. We have to work to support our

families” (Dominic et al., 2012).
3.6. Psychological factors
3.6.1. Concerns about procedure

Across studies, a wide range of concerns about the procedure were expressed. Some related to the

bowel preparation required to have the test (e.g. ‘existing health conditions interfering with physical
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ability to do the bowel preparation’; n=4; Green et al., 2008; Grenier et al., 2012; Kimura et al., 2014;
Tarasenko & Schoenberg et al., 2011), while others related to experiential aspects of the procedure
itself (e.g. ‘fear about pain and discomfort’; Bie & Broderson 2018; Denberg et a., 2005; Dominic et
al., 2012; Dyer et al., 2019; Fyffe et al., 2008; Goel et al., 2004; Goldman & Chairo 2008; Goodman et
al., 2006; Green et al., 2008; Griesinger et al., 2006; Hennelly et al., 2015; Hoffman-Goetz et al.,
2008; Jones et al., 2010; Llovet et al., 2018; May et al., 2015; Palmer et al., 2008; Rawl et al., 2000;
Ritvo et al., 2013; Ruffin et al., 2009; Shaw et al., 2012; Tan et al., 2017; Tessaro et al., 2006; Varela
et al., 2010; Wackerbarth et al., 2005; Weaver etal., 2015; Winterich et al., 2011; Wong et al., 2013).
In some instances, the option to have sedation was sufficient to alleviate patients’ concerns about the
procedure: “After hearing that you could be on sedation for the colonoscopy, | changed my mind”
(Friedmann-Sanchez et al., 2007). In other instances, however, individuals did not want to be ‘put to
sleep’; for example, because they wanted to ‘watch the camera during v = procedure’ (Enumah et al.,
2018).

Concerns about the bowel preparation were the most common \ '=2¢,; Beeker et al., 2000; Bie &
Broderson 2018; Clarke et al., 2008; Denberg et al., 2005; ™ve, =t al., 2019; Enumah et al., 2018;
Friedemann-Sanchez et al., 2007; Goel et al., 2004; Gree.. at 7 .l., 2008; Grenier et al., 2012;
Griesinger et al., 2006; Hatcher et al., 2011; Hennelly =t wl., 20.5; Jilcott-Pitts et al., 2013; Jones et
al., 2010; Kimura et al., 2014; Llovet et al., 2018; Mc ~arr igle et al., 2019; Rawl et al., 2000; Ritvo et
al., 2013; Sly et al., 2013; Sultan et al., 2017; 7. e. 2l., 2017; Tarasenko & Schoenberg 2011; Varela
et al., 2010; Wackerbarth et al., 2005; Weave " €. al., 2015; Winterich et al., 2011), and included the
taste of the solution, which was describe.' by those who had previously completed colonoscopy as:
“foul tasting”, “nasty” and “hideous” (We .n ~tbarth et al. 2005; Enumah et al., 2018; Griesinger et al.
2006), as well as the volume, which vas ‘e scribed as a “large quantity” and a “challenge”
(Wackerbarth et al. 2005; Rawl et a1, 2000). Not being able to be ‘more than thirty feet from the toilet’
(which was considered “burdenc~mi.”; Tarasenko et al., 2011) and possible side-effects (including
nausea and vomiting; Sultan e. al.. 2017) were also concerns reported about completing the bowel
preparation. These issues vere a particular concern for people who had previously taken part in
colonoscopy (as one persc.” put it: “The test itself is very simple. It’s the prep that’s a bitch”
(Friedmann-Sanchez et ai., 2007), as well as people with existing health conditions, such as diabetes:
“Before we have the colonoscopy, they all ask us to not eat for a while. There’s no sugar or level of

sugar in my blood [so it is] very low...I don’t know if | can handle it’ (Kimura et al., 2014).

‘Shame and embarrassment’ appeared to be prominent concerns about the procedure among men
(n=18; Bass et al., 2011; Beeker et al., 2000; Bie & Broderson 2018; Denberg et al., 2005; Dominic et
al., 2012; Dyer et al., 2019; Enumah et al., 2018; Getrich et al., 2012; Goodman et al., 2006;
Griesinger et al., 2006; Hennelly et al., 2015; Jillcott-Pitts et al., 2013; Jung et al., 2017; Ritvo et al.,
2013; Tan et al., 2017; Thompson et al., 2011; Varela et al., 2010; Winterich et al., 2009). Women
also cited ‘shame and embarrassment’ as a barrier to colonoscopy, but to a lesser degree; they often
compared the test to childbirth, or gynaecological screening, which they stated was ‘more

embarrassing’ than having a colonoscopy: “To me, they keep you covered up pretty good. To me, it’s
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more embarrassing to go to the gynaecologist and have a pap smear and a pelvic than it is to have a
colonoscopy” (Jillcott-Pitts et al., 2013). The concern (‘Shame and Embarrassment’) was often
mentioned alongside ‘test invasiveness’ and the idea of ‘having something inserted’ into a ‘private’
part of the body (n=17; Beeker et al., 2000; Bie & Broderson 2018; Dyer et al., 2019; Enumah et al.,
2018; Goel et al., 2004; Grenier et al., 2005; Hatcher et al., 2011; Llovet et al., 2018; May et al., 2015;
McGarragle et al., 2019; Rawl et al., 2000; Ruffin et al., 2009; Sly et al., 2013; Tan et al., 2017;
Tarasenko et al., 2011; Varela et al., 2010; Winterich et al., 2009). The ‘invasiveness of the test’ was
additionally linked to ‘concerns about perforation and procedural risks’, which were endorsed for all
indications of the test (n=19; Bass et al., 2011; Bie & Broderson 2018; Denberg et al., 2005; Dyer et
al., 2005; Enumah et al., 2018; Francois et al., 2009; Getrich et al., 2012; Goel et al., 2004; Green et
al., 2008; Jilcott-Pitts et al., 2013; Jones et al., 2010; Jung et al., 2017; Kimura et al., 2014; Llovet et
al., 2018; McGarragle et al., 2019; Palmer et al., 2010; Rawl et al., 200v; Ritvo et al., 2013; Sultan et
al., 2017): “... somebody could...rip your colon, or you could get an ‘nfec ion or something else ... you
wouldn’t run the risk of that” (Ritvo et al., 2013).

‘Fear of not knowing’ what the procedure involved was alse ~ite ¥ as a barrier to having the test that
was frequently mentioned across studies (n=12; Denberg . * al , 2005; Dyer et al., 2019; Enumah et
al., 2018; Hatcher et al., 2011; James et al., 2013; Llovet et al., 2018; Rawl et al., 2000; Sly et al.,
2013; Tan et al., 2017; Wackerbarth et al., 2005; Wi *rica et al., 2011; Wong et al., 2013).
Specifically, people were afraid of not knowine . ‘ha. would be happening to them’ while they were
sedated and ‘where all that tubing was going ‘\* ackerbarth et al., 2005). Better information provision
was often mentioned as a possible strate *v to alleviate this particular concern: “Tell me about my
colonoscopy. Tell me what you're going « “o. tell me what | have to do to prepare, tell me do | have
to be there early, tell me the fact that ' ne ~~ somebody to be there with me ”...” Tell me all that stuff’
(Dyer et al., 2019).

3.6.2. Enhanced peace of mind

In the USA, where patients hav.' a choice of CRC screening tests (depending on the cover provided
by their specific health ins.-ance package), two key facilitators were cited in the decision to have
screening colonoscopy over other exams. The first, was that, unlike other tests, ‘colonoscopy
examines the whole bowel’ (n= 16; Bass et al., 2011; Calderwood et al., 2020; Dyer et al., 2019;
Friedmann-Sanchez et al., 2007; Goel et al., 2004; Grenier et al., 2005; Griesinger et al., 2006; Jones
et al., 2010; Palmer et al., 2010; Rawl et al., 2000; Ruffin et al., 2009; Tessaro et al., 2006; Varela et
al., 2009; Wackerbarth et al., 2005; Winterich et al., 2009; Winterich et al., 2011), while the second,
was that ‘colonoscopy offers long lasting peace of mind’ (n=17; Enumah et al., 2018; Friedmann-
Sanchez et al., 2007; Getrich et al., 2012; Goel et al., 2004; Grenier et al., 2005; Griesinger et al.,
2006; Hennelly et al., 2015; Hoffman-Goetz et al., 2008; McGarragle et al., 2019; Rawl et al., 2000;
Ritvo et al., 2013; Ruffin et al., 2009; Shaw et al., 2012; Tan et al., 2017; Tarasenko et al., 2011,
Varela et al., 2010; Wong et al., 2013). Both alluded to the idea that colonoscopy offers ‘enhanced
peace of mind’ over other CRC screening modalities. The former was often used to criticise
alternative tests, suggesting that they were ‘second rate’: “/ don’t understand why [you] would have
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[flexible sigmoidoscopy] done because you could miss something higher up. If you’re going to go
through the prep and the procedure, it just seems to me you should have the whole shebang . . . you
may need additional testing such as a colonoscopy anyway” (Jones et al., 2010). The same was true
for the latter (‘colonoscopy offers long lasting peace of mind’), although it was more frequently stated
in relation to FIT than FS: "l would rather pay the expense and go through it once and know that |
have ten years control then to take that (fecal occult blood testing) every year and they still not finding
cancer for that one year, and then | have to go through the test and everything else. | don’t have to
deal with me testing my own stool and possibly still having a question” (Grenier et al. 2005). As can
be seen from both quotes, participants recognised that alternative tests may require colonoscopy if
there are abnormal findings, and so an additional, unnecessary, step is avoided by having

colonoscopy to begin with.
3.6.3. Knowledge about CRC and screening

For all indications, ‘lack of understanding that bowel cancer is 2 1 as ‘mptomatic disease’ was an
important barrier to attendance (n=16; Bie & Broderson 2018 Caiucrwood et al., 2020; Denberg et al.,
2005; Enumah et al., 2018; Getrich et al., 2012; Goel et al , 2. "4; Hennelly et al., 2015; Kimura et al.,
2014; McGarragle et al., 2019; Palmer et al., 2008; Rawl et a. 2000; Ritvo et al., 2013; Tan et al.,
2017; Thompson et al., 2011; Varela et al., 2010; Wrnr, et al., 2013). This misconception about bowel
cancer and the role of colonoscopy is succinctly c~otui<d in the following quote: “I don't think there is
anything wrong with my colon. So... | mean, ’. the -e’s nothing wrong, why should it be examined?”
(Bie & Broderson. 2018). ‘Awareness and unde, ~“tanding / Lack of awareness and understanding of
the colonoscopy procedure’ was also an imartant aspect of CRC knowledge that influenced people’s
decision to book and attend colonoscop y n--+4; Bie & Broderson 2018; Fernandez et al., 2008;
Friedmann-Sanchez et al., 2007; Gr2en ~t al., 2008; Griesinger et al., 2006; Hennelly et al., 2015;
Kimura et al., 2014; McGarragle ¢ al., 2019; Palmer et al., 2008; Sly et al., 2013; Tan et al., 2017,
Varela et al., 2010; Winterich et a.. 2011; Wong et al., 2013). Specifically, studies found some
participants reported ‘know'..y ausolutely nothing about it’, despite being recommended the test by
friends and family: “I'vr .>ea, < ~.0out colonoscopies from my friends, but | always dismissed it. | just

didn’t know anything about 1 ” (Wong et al. 2013).

Several misconceptions about colonoscopy in relation to other CRC screening modalities were also
reported. For example, participants were often unable to explain the differences between FS and
colonoscopy. Sometimes they believed that all endoscopies, whether upper or lower, were essentially
‘the same’ and ‘do the same thing’ (Friedmann-Sanchez et al., 2007). To overcome these barriers,
participants suggested providing patients with more comprehensive information, including ‘visual

depictions of the colon, polyps, and colonoscopy procedure’ (Sly et al., 2013).
3.6.4. Attitudes towards health

‘Lack of interest’ and ‘procrastination’ were both cited as reasons for not booking and attending
colonoscopy (n=10; Bie & Broderson 2018; Enumah et al., 2018; Francois et al., 2009; Green et al.,
2008; Hennelly et al., 2015; Jones et al., 2010; McGarragle et al., 2019; Ritvo et al., 2013; Tan et al.,
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2017; Wong et al., 2013). Men, in particular, reported procrastination as a reason for not booking a
screening colonoscopy, even when the doctor had recommended the test: “My physician is right in
suggesting it....but | keep putting it off...” (Ritvo et al., 2013). ‘Proactive desire to stay healthy’,
conversely, was cited as a key facilitator for attending initial and subsequent colonoscopies (n=7;
Calderwood et al., 2020; Getrich et al., 2005; Grenier et al., 2005; Hennelly et al., 2015; Palmer et al.,
2008; Sultan et al., 2017; Varela et al., 2010): “Polyps are found and | don’t want to have cancer,
especially if they’re precancer. | want to keep a check on them. That’s what makes me come back”
(Calderwood et al., 2020).

3.6.5. Perceived risk and perceived mortality

Patients with a family history of CRC often appeared to perceive themselves as being at ‘increased
risk’ of CRC and cited this as a reason for regularly booking and attena..~q screening colonoscopy
(n=2; Enumah et al., 2018; Varela et al., 2010): “If somebody else i1 you r family have had colon
cancer close like your father, sister or brother; you know you ne 2d . be checked” (Enumah et al.,
2018). Similarly, patients who had symptoms also perceived *“emselves as being at increased risk of
CRC and cited this as a reason for attending screening co onc xcopy (n=5; Enumah et al., 2018;
McGarragle et al., 2019; Tan et al., 2017; Varela et al., 2010, *Nong et al., 2013). For example, one
participant said he went for screening after “going to «h¢. doctor because [he] was having irregular
bowel movements, pain in [his] side.” (Enumah et ., .5 18). Cancer fear was often cited as both a
barrier and a facilitator for regularly attendinc scr :enirig and surveillance colonoscopy (n=12;
Calderwood et al., 2020; Denberg et al., 2005; “~umah et al., 2018; Friedmann-Sanchez et al., 2007;
Getrich et al., 2012; Green et al., 2008; Hei.nelly et al., 2015; McGarragle et al., 2019; Palmer et al.,
2008; Rawl et al., 2000; Tan et al., 201 ’; Ve.cla et al., 2010). Patients regularly attending surveillance
colonoscopy often saw it as a choice: beveen ‘getting cancer’ and ‘having a colonoscopy’, with
colonoscopy being preferable to ©2ing Jiagnosed with cancer (Calderwood et al., 2020). For patients
who cited cancer fear as a barrier, however, it was often the case that they would ‘prefer not to know’
and perceived cancer as a “...~r rriedmann-Sanchez et al.2007). Phrases such as ‘ignorance is
bliss’ were often used '., -al..*~:1 to not having a colonoscopy and avoid dealing with a diagnosis
(McGarragle et al. 2019). A< one person put it: “What | don’t know won't hurt me. No, | want nothing

to do with cancer” (Green et al., 2018).

‘Perceived mortality and potential to benefit from colonoscopy’ were discussed in relation to screening
and surveillance colonoscopy (n=7; Calderwood et al., 2020; Enumah et al., 2018; Getrich et al.,
2012;; Hoffman-Goetz et al., 2008; McGarragle et al., 2019; Sultan et al., 2017; Tan et al., 2017). For
example, some patients, who believed they would not live much longer, due to existing health
conditions, did not believe there was any benefit to having colonoscopy: "I've got 4 or 5 other things
that’re going to kill me way before anything going on with my colon" (Sultan et al., 2017). Conversely,
those who were in good health wanted to maintain this and perceived colonoscopy to be more

‘worthwhile’.

3.6.6. Post hoc rationalisations for abnormal screening results

32



Finally, individuals offered a colonoscopy, following an abnormal screening result (e.g. FOBt), often
challenged whether they really needed the test (n=2; Bie & Broderson 2018; Llovet et al., 2018).
These ‘post hoc rationalisations’ fell into two main groups: ‘distrust in the screening result’ and
‘alternative explanations for the results’. The key difference between these two rationalisations is that,
in the former, people believe the results are due to something other than bleeding, often because
there was no visible blood in their stool, while, in the latter, people believe the results are due to
bleeding, but that they can account for the source. For example: “My adult son was home at the time
of my FOBt, he suffers from irritable bowel syndrome and we have one washroom. So even though
my toilet was clean for my test, | found that perhaps there still could be some residue from his blood,

so maybe we needed to re-evaluate if this is actually my blood or not” (Llovet et al., 2018).
4. Discussion
4.1. Main findings

This review identified three main types of barriers and facilitatnr.> of r olonoscopy use: social,
psychological, and practical. These three main types, or: ‘siine, ~rdinate themes’, were made up of ten
higher-level groups of barriers and facilitators, namely: ‘Ti.~ po ver of positive relationships, social
networks and other influencers’, ‘cultural taboos and perczptions of masculinity’, ‘past experiences
and experiences of important others’, ‘competing pri. r'ie', and accessibility issues’, ‘concerns about
procedure’, ‘attitudes towards health’, ‘enhanc~ * pe ~ce of mind’, ‘knowledge about CRC and
screening’, ‘post hoc rationalisations for abn.-m .l screening results’ and ‘perceived risk and
perceived mortality’. Psychological facto: ~ appeaied to be the most important. Specifically, ‘concerns
about the procedure’ were identified the ...st ‘requently (‘concerns about doing the bowel
preparation’ and ‘fear about pain and disc~rafort’, in particular), followed by the advantages conferred
by colonoscopy over alternate scree."ing methods (i.e. ‘enhanced peace of mind’) and ‘knowledge

about CRC and screening’ (‘unc'ers:2nding that CRC can be an asymptomatic disease’, specifically).

Importantly, this review four... =vi.ence of barriers and facilitators that were specific to individual types
of colonoscopy. For ex.Mp.> ‘“rost hoc rationalisations for abnormal screening results’ was specific to
follow-up colonoscopy for al normal screening results. It is possible that these indication-specific
barriers and facilitators are more important than some of the general barriers and facilitators, within
their respective contexts. However, as only a small number of non-screening colonoscopy articles

were identified, it is difficult to confirm this hypothesis.

Finally, this review found several barriers and facilitators that were specific to individual countries and
demographic groups. For example, ‘perceived threat of bodily invasion to masculinity’ was specific to
Latin American / Hispanic men, while ‘cost of colonoscopy’ and ‘colonoscopy not covered by health
insurance’ were specific to the USA. Again, it is possible that these specific barriers are more

important in their respective contexts than some of the more general barriers to colonoscopy.

4.2. Comparison with existing literature
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The findings of this review are similar to those described in a recent review by Lim and colleagues
(2020). Both reviews identified a number of common barriers to colonoscopy, including: ‘perceived
risk’, ‘bowel preparation’ and ‘patient-provider relationship’. Importantly, our review identified several
additional barriers, not reported by Lim and colleagues. For example, our review identified ‘distrust in
the screening result’ and ‘providing an alternative explanation for test results’ as barriers to
colonoscopy (colonoscopy as a follow-up test for abnormal screening results, specifically).
Conversely, Lim and colleagues identified several unique facilitators of colonoscopy use, including
‘auto-generation of reminders’ and ‘open-access colonoscopy scheduling’ (Lim et al., 2020), most
likely because they included papers exploring barriers and facilitators from the perspective of the

healthcare provider.

The findings of this review are also similar to those reported in a rece . systematic review exploring
the barriers and facilitators of FS screening use among low uptake v '0s (Travis et al., 2020). This is
unsurprising, given the similarities between FS and colonoscopy ~s .~u0scopic examinations of the
large bowel. Common barriers and facilitators between the tests apr 2ar to include: ‘shame and
embarrassment’, ‘fear about pain and discomfort’ and ‘havira s, "nptoms’. Facilitators that appear to
uniquely drive colonoscopy use, but not FS, include: ‘exarn.‘’nes whole bowel’ and ‘provides long

lasting peace of mind'.
4.2. Implications for future research

Our review has several implications for futurc re.earch. First, it highlights that the majority of studies
have focused on the barriers and facilitai~rs of screening colonoscopy, with very little qualitative
research exploring the barriers and facil’...*ars of surveillance and follow-up colonoscopy. Second, it
highlights that the majority of research he = ',een conducted outside of Europe, within opportunistic
screening contexts, with the majority of studies taking place in the USA, where the delivery of
screening is very different from *he ~rganised programmes offered elsewhere. Third, it highlights a
number of potential targets for ‘““tervention development, many of which amenable to change (e.g.

‘lack of understanding that bow: | cancer can be an asymptomatic disease’).
4.3. Limitations with the sea ch strategy

Prior to reference list searches, the database searches detected 32 articles, which equated to 56% of
the total. One possible explanation as to why such a large proportion of papers was missed by the
database searches is that search terms were restricted to the title and abstracts of papers, and many
papers explored barriers and facilitators towards more than one CRC screening test, and
consequently did not mention ‘colonoscopy’ within the title or abstract, specifically. Had we included
more general terms, such as ‘bowel cancer’ and ‘colorectal cancer’ to our search strategy, or
extended search terms beyond the titles and abstracts, it is likely that those papers detected through
the reference list searches would have been picked up by the database searches. However, both
would have resulted in a substantial increase in the total number of papers requiring review, and

thereby prolonged the review process.

4.4, Limitations
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This review has several limitations. Most importantly, the search strategy used was not
comprehensive; it was limited to peer-reviewed articles available on PubMed and Psychinfo.
Furthermore, several search terms were omitted (e.g. ‘non-participation’), due to <1% of articles being
identified by the final search. As such, it is possible that our review did not include several relevant
studies (although we note that our review identified more papers than the recent review by Lim and
colleagues (57 vs. 45), providing some reassurance). This is a common limitation with rapid reviews,
one which is often accepted in favour of reviewing the literature in a shorter period, usually because
the time and resources required for a fully comprehensive systematic review are not available (Tricco
et al., 2015).

Another important limitation of this review is that no formal quality assessment was performed, and
results were taken at face value. However, we have reported the cha. - cteristics of studies in the

tables to enable interpretation (see Table 4).
4.5. Strengths

This review also has a number of strengths. Most importantlv, ,. contained a large number of articles
and had no date restriction imposed, increasing the amou. * of Jlata synthesised and minimising the
number of relevant papers excluded. In addition, it foctiscd enu.ely on colonoscopy use, solely from
the patient’s perspective, and did not mix findings wi © thr se for other screening tests, such as FS
and FIT, as has been done in previous reviews [=.y. Guessous et al., 2014). Finally, it used rigorous
methods to review the literature, including the use of two researchers to screen titles and abstracts,

as well as a neutral arbitrator.
5. Conclusion

This review identified a range of ge:.~ral and specific barriers and facilitators of colonoscopy use. It
highlights a dearth in the qualitetive literature with regards to follow-up and surveillance colonoscopy,
specifically. Furthermore, it hiyhligt s the need for further qualitative research outside of the American
Health system, which is se -up .'ifferently to many European and Asian countries. Finally, this review
provides a basis for interv. 1tion development, highlighting a number of barriers and facilitators that
are amenable to change.
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