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a rapid review
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Abstract

Background Colorectal cancer (CRC) is one of the leading causes of cancer death globally. CRC screening can
reduce the incidence and mortality of CRC. However, socially disadvantaged groups may disproportionately benefit
less from screening programs due to their limited access to healthcare. This poor access to healthcare services is
further aggravated by intersecting, cumulative social factors associated with their sociocultural background and
living conditions. This rapid review systematically reviewed and synthesized evidence on the effectiveness of

Fecal Immunochemical Test (FIT) programs in increasing CRC screening in populations who do not have a regular
healthcare provider or who have limited healthcare system access.

Methods We used three databases: Ovid MEDLINE, Embase, and EBSCOhost CINAHL. We searched for systematic
reviews, meta-analysis, and quantitative and mixed-methods studies focusing on effectiveness of FIT programs
(request or receipt of FIT kit, completion rates of FIT screening, and participation rates in follow-up colonoscopy after
FIT positive results). For evidence synthesis, deductive and inductive thematic analysis was conducted. The findings
were also classified using the Cochrane Methods Equity PROGRESS-PLUS framework. The quality of the included
studies was assessed.

Results Findings from the 25 included primary studies were organized into three intervention design-focused
themes. Delivery of culturally-tailored programs (e.g., use of language and interpretive services) were effective in
increasing CRC screening. Regarding the method of delivery for FIT, specific strategies combined with mail-out
programs (e.g., motivational screening letter) or in-person delivery (e.g., demonstration of FIT specimen collection
procedure) enhanced the success of FIT programs. The follow-up reminder theme (e.g., spaced out and live
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delivery and implementation of FIT screening strategies.

Health equity, Rapid review

reminders) were generally effective. Additionally, we found evidence of the social determinants of health affecting FIT
uptake (e.g., place of residence, race/ethnicity/culture/language, gender and/or sex).

Conclusions Findings from this rapid review suggest multicomponent interventions combined with tailored
strategies addressing the diverse, unigue needs and priorities of the population with no regular healthcare provider
or limited access to the healthcare system may be more effective in increasing FIT screening. Decision-makers and
practitioners should consider equity and social factors when developing resources and coordinating efforts in the

Keywords Fecal immunochemical test (FIT), Colorectal cancer, Cancer screening, Cancer prevention, Public health,

Background

Colorectal cancer (CRC) is the third most diagnosed can-
cer and the second most common cause of cancer death
worldwide [1, 2]. Screening of CRC is highly effective at
reducing the incidence and mortality of CRC, through
the early detection of pre-cancerous polyps or CRC cases
as well as facilitating early management and treatment
[1, 3-5]. If detected early, more than 90% of cases can
be successfully treated and the significant risk of CRC-
associated mortality can be reduced, with patients sur-
viving at least five years [1, 3, 4]. Subsequently, the total
healthcare cost for managing CRC can be decreased sig-
nificantly [5].

Endoscopy-based (colonoscopy or sigmoidoscopy)
and stool-based (Fecal Occult Blood Test (FOBT): Fecal
Immunochemical Test (FIT) or Guaiac Fecal Occult
Blood Test (gFOBT)) tests are the most used effective
screening modalities for the early detection of CRC [1, 6].
Program guideline recommendations for CRC screening,
including target age groups and the choice of screening
modalities, vary by country [1]. The FIT kits have been
recommended for population-based programs [1]. High
completion to FIT screening is essential for achieving
benefits; however, screening rates remain suboptimal
even in the high-income countries with established can-
cer screening programs [7, 8].

Health system access factors including not having a
regular healthcare provider (i.e., with whom the patient
develops a long-term relationship for assessment of
physical and mental health issues) and fewer visits with
general practitioner (GPs) are associated with lower rates
of CRC screening [8—10]. Socially disadvantaged groups
benefit less from screening programs because of their
multiple, cumulative intersecting vulnerabilities that may
lead to limited access to the healthcare system [9]. Uptake
varies considerably by sociodemographic factors includ-
ing ethnicity, educational attainment, language spoken,
area of residence, income, and marital status [11-15].
For instance, rural residents are less likely to have regular
screening as they are less likely to have a regular GP [15,
16], make fewer visits to GPs [17], and need to travel fur-
ther to seek care [18].

Systematic reviews [19-21] indicate that multicom-
ponent interventions are most effective in increasing
CRC screening uptake among patients, and this is cor-
roborated by the Community Preventive Service Task
Force— a non-federal panel of experts created by the
United States Department of Health and Human Ser-
vices to guide population health strategies [22—24]. The
multicomponent intervention approach combines two or
more patient-centered interventions targeted at multiple
levels (patients, providers and organizational or health-
care systems) to increase community demand and access,
while providing screening services to promote CRC
screening uptake among patients [23, 24]. Interventions
that include patient reminders, patient education, and
improved FIT kit access help address factors contributing
to low CRC screening rates [22—24].

However, the effectiveness of multicomponent inter-
ventions that are targeted to address the lower CRC
screening participation rates of disadvantaged popula-
tions with limited access to the healthcare system has
not been reviewed or synthesized. The synthesized
effectiveness evidence is critical for guiding the future
design and implementation of population-wide FIT pro-
grams tailored to these disadvantaged groups. This rapid
review aimed to systematically review and synthesize evi-
dence on the effectiveness of FIT programs to increase
CRC screening in populations who do not have a regu-
lar healthcare provider or are considered disadvantaged
regarding healthcare system access (e.g., immigrants,
low-income populations).

Methods

This work was developed for a provincial healthcare
authority (Alberta Health Services) in the Canadian prov-
ince of Alberta. The purpose was to inform time-sensitive
decisions in the provincial health system for increased
effectiveness of FIT programs for population groups with
limited healthcare access. Therefore, the rapid review
method was deemed to be the most suitable for this
work to streamline the rigorous process of systematically
reviewing the literature. Due to its faster nature, the rapid
review facilitates the partnership between researchers
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and decision-makers and ensures meaningful, continuing
engagement of the latter throughout the whole review
process. Consequently, the findings from a rapid review
are more likely to be applicable and relevant to the deci-
sion-making process. The rapid review also allows for
balancing the interest in different types of effectiveness
outcomes related to FIT programs and the limited time-
frame to conduct the review and support timely decision-
making. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guided the review
process and reporting of this work [25].

Search strategy and study selection

With the support of content experts, a research librarian
developed the search strategy based on PICO guidelines.
Key search terms used were fecal immunochemical test,
colorectal cancer, neoplasm, and screening. The search
was completed on September 22, 2022, and conducted
in three databases: Ovid Medical Literature Analysis and
Retrieval System Online (MEDLARS Online/MEDLINE),
Embase, and EBSCOhost Cumulated Index to Nursing
and Allied Health Literature (CINAHL). Additional file 1
presents the search strategy used in Ovid MEDLINE. Full
data search strategies for all databases are available upon
request.

Inclusion criteria were as follows: quantitative or
mixed-methods studies, systematic reviews and meta-
analyses reporting on effectiveness of FIT programs in
improving CRC screening among populations with no
regular healthcare provider or described or identified by
the papers’ authors as experiencing limited healthcare
system access (e.g., rural residents, racialized communi-
ties, sexual and gender minorities). The main outcomes
of interest were related to effectiveness of FIT programs:
request or receipt of FIT kit; completion rates of FIT
screening (returning of FIT kits with stool sample, FIT
screening results available); and participation rates in
follow-up colonoscopy after FIT positive results (refer-
ral or scheduling for colonoscopy and completion of
colonoscopy). Another outcome of interest was accep-
tance of the FIT program. We included studies published
from inception to September 22, 2022 and conducted in
United Nations developed countries or in seven selected
Organization for Economic Co-operation and Develop-
ment (OECD) member countries. The full search strategy
is available upon request from the corresponding author.
Additional file 2 presents the inclusion and exclusion cri-
teria, including the list of countries.

We used a systematic review software, Covidence [26],
to perform title/abstract and full-text screening. Through
a dual independent screening approach, two review-
ers assessed titles and abstracts for a random selection
of 10% of the studies retrieved in the search. A third
reviewer helped resolve discrepancies as needed. This
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process was repeated until an inter-rater agreement of
100% was reached. At that point, the same two reviewers
separately completed the primary screening of remain-
ing studies. This same process was conducted for full-text
screening. We performed reference-list screening of all
included studies.

Data extraction and analysis

One reviewer extracted data using a standardized data
extraction tool. A second reviewer verified data to avoid
incomplete information or misinterpretation. Using
deductive and inductive approaches, a thematic analy-
sis was conducted to guide evidence synthesis on effec-
tiveness. The reviewers utilized the Cochrane Methods
Equity PROGRESS-Plus [27] to classify findings by social
factors affecting FIT program uptake. PROGRESS-Plus
is an acronym used for identification of the following
social factors: Place of Residence; Race/ethnicity/culture/
language; Occupation; Gender/sex; Religion; Education;
Socioeconomic Status; Social Capital; and Plus (which
refers to any other factors not included in the previous
components, such as age and disability).

Quality appraisal

The Effective Public Healthcare Panacea Project (EPHPP)
Quality Assessment Tool for Quantitative Studies [28]
was used to assess the quality of methods used in the
included studies. Two reviewers independently per-
formed a quality appraisal of 10% of the included studies
to assure consistency in scoring. Both reviewers met to
resolve discrepancies through discussion and consensus;
a third reviewer was present to resolve conflicts and sup-
port determination of the final score. The two reviewers
then proceeded to complete the independent assessment
of all remaining papers. None of the included papers were
excluded due to a poor quality assessment score [29].

Results
Search outcomes
The search retrieved 6152 studies, from which 2265
duplicates were removed. Out of 3887 studies assessed
during primary screening, 417 met the inclusion criteria
and underwent full-text assessment. This rapid review
resulted in 25 primary studies for data extraction [30—
54]. No additional studies identified during the reference-
list screening process met the inclusion criteria (Fig. 1).
Table 1 summarizes the main characteristics of
included studies. Ten studies were published between
2021 and 2022; 14 studies investigated interventions in
the United States; and the most common study designs
used were randomized controlled trials and controlled
clinical trials (n=14). Most studies (n=17) described the
included populations as having no or limited access to
the healthcare system (e.g., immigrant populations [52],
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6152 studies imported for
screening
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Fig. 1 PRISMA chart of rapid review screening process

uninsured groups [38—40], and publicly funded safety-
net health system in United States [42, 43]). Only five
studies stratified findings for the population group with
no regular healthcare providers. Most studies examined
the effectiveness of FIT kit delivered in-person (n=10)

or by mail (n=13). Most studies on FIT effectiveness had
FIT kits returned by mail (n=12). In the quality appraisal,
16 studies scored as weak [31, 33, 37, 38, 40-42, 44-49,
51, 52, 54]; eight scored as ‘moderate’ [30, 32, 34, 36, 39,
43, 50, 53]; and one [35] as ‘strong’ Overall, the quality
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Table 1 Descriptive summary of the included studies in the rapid review

Characteristics Categories Number (n); References
Proportion
(%)
Date of 2011-2015 n=3;12% Hillyer et al. 2011; Hillyer et al. 2014; Turrin et al. 2015
Publication 2016-2020 n=12:48% Bartholomew et al. 2019; Christy et al. 2016; Clarke et al. 2016; Crosby et al. 2017; Davis
et al. 2016; Hirko et al. 2020; Lee et al. 2020; Sali et al. 2016; Sali et al. 2018; Somsouk et
al. 2019; Stone et al. 2019; Symonds et al. 2019
2021-2022 n=10;40% Botteri et al. 2022; De Klerk et al. 2022; Gomes et al. 2021; Gupta et al. 2022; Lee et al.
2022; Lucas et al. 2021; Prakash et al. 2022; Ritzenthaler et al. 2022; Van der Meulen et
al. 2022; Young et al. 2021
Location United States n=14:56% Christy et al. 2016; Crosby et al. 2017; Davis et al. 2016; Gupta et al. 2022; Hillyer et al.
2011; Hillyer et al. 2014; Hirko et al. 2020; Lee et al. 2020; Lee et al. 2022; Lucas et al.
2021; Prakash et al. 2022; Ritzenthaler et al. 2022; Somsouk et al. 2020; Stone et al. 2019
Italy n=3;12% Sali et al. 2016; Sali et al. 2018; Turrin et al. 2015
Netherlands n=2;8% De Klerk et al. 2022; Van der Meulen et al. 2022
Australia n=2;8% Symonds et al. 2019; Young et al. 2021
Other n=4;16% Bartholomew et al. 2019; Botteri et al. 2022; Clarke et al. 2016; Gomes et al. 2021
Study Design® Randomized controlled  n=14; 56% Bartholomew et al. 2019; Botteri et al. 2022; Christy et al. 2016; Davis et al. 2017; Gupta
trials (with or without et al. 2013; Hirko et al. 2020; Lee et al. 2020; Lee et al. 2022; Prakash et al. 2022; Sali et al.
two arms) and controlled 2016; Sali et al. 2018; Somsouk et al. 2020; Symonds et al. 2019; Young et al. 2021
clinical trials
Cohort (e.g, cohort:one  n=4;16% Crosby et al. 2017; Hillyer et al. 2011; Ritzenthaler et al. 2022; Stone et al. 2019
group pre + post; cohort
analytic: intervention and
comparison group pre
and post)
Ecological studies n=3;12% Clarke et al. 2016; de Klerk et al. 2022; Van der Meulen et al. 2022
Cross-sectional studies n=2;8% Gomes et al. 2021; Turrin et al. 2015
Other (e.g, retrospective  n=2;8% Hillyer et al. 2014; Lucas et al. 2021
record review)
Access to Health-  No access to regular n=5;20% Crosby et al. 2017; Christy et al. 2016; Davis et al. 2017; Gomes et al. 2021; Stone et al.
care Provider or healthcare provider 2019
Healthcare System (based on stratified data
analysis)
No or precarious access  n=17;68% Bartholomew et al. 2019; Botteri et al. 2022; Gupta et al. 2013; Hirko et al. 2020; Hillyer
to the healthcare system etal. 2011; Hillyer et al. 2014; Lee et al. 2020; Lucas et al. 2022; Prakash et al. 2022; Rit-
zenthaler et al. 2022; Lee et al. 2022; Sali et al. 2016; Sali et al. 2018; Somsouk et al. 2022;
Symonds et al. 2019; Turrin et al. 2015; Young et al. 2021
Access to healthcare n=3;12% Clarke et al. 2016; de Klerk et al. 2022; Van der Meulen et al. 2022
system not specified but
results divided by SESP
Method of FIT In-person n=10;40% Christy et al. 2016; Crosby et al. 2017; Davis et al. 2017; Gomes et al. 2021; Hillyer et al.
Delivery 2011; Hillyer et al. 2014; Prakash et al. 2022; Sali et al,, 2016; Sali et al. 2018; Stone et al.
2019
By mail n=13;52% Bartholomew et al. 2019; Botteri et al. 2022; Clarke et al. 2016; Gupta et al. 2013; Hirko
etal. 2020; Lee et al. 2022; Lee et al. 2020; Lucas et al. 2021; Ritzenthaler et al. 2022;
Somsouk et al. 2022; Van der Meulen et al. 2022; Symonds et al., 2019; Young et al. 2021
Unclear n=2;8% De Klerk et al. 2022; Turrin et al. 2015
Method of FIT In-person n=3;12% Crosby et al. 2017; Sali et al.2016; Sali et al. 2018
Return By mail n=12:48% Botteri et al. 2022; Christy et al. 2016; Davis et al. 2017; Gupta et al. 2013; Hirko et al.
2020; Lucas et al. 2022; Prakash et al. 2022; Ritzenthaler et al. 2022; Somsouk et al. 2022;
Stone et al. 2019; Symonds et al. 2019; Young et al. 2021
In-person or by mail n=3;12% Hillyer et al. 2011; Hillyer et al. 2014; Lee et al. 2022
Unclear n=7;28% Bartholomew et al. 2019; Clarke et al. 2016; De Klerk et al. 2022; Gomes et al. 2021; Lee

etal. 2020; Turrin et al. 2015; Van der Meulen et al. 2022

? The study design is presented as articulated by the CHC team, which aligns with the parameters from the Effective Public Healthcare Panacea Project (EPHPP)
Quality Assessment Tool for Quantitative Studies [28] as well as methodological knowledge

b In these studies, participants with lower SES were included within the disadvantaged population group definitions
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of evidence was weak due to parameters related to selec-
tion bias, study design, and reporting of follow-up rates.
Additional file 3 provides a detailed summary of each of
the included studies.

Evidence synthesis

Through a thematic analysis, we identified three inter-
vention design-related themes, which are interconnected.
We present findings on effectiveness across these themes
as follows.

Delivery of culturally-tailored programs

Findings were mixed about effectiveness of culturally-
tailored programs in increasing FIT uptake [30, 32, 35,
36, 39-42, 44, 46, 49]. Successful strategies support-
ing FIT participation among disadvantaged populations
included engaging bilingual, lay health educators to sup-
port patient navigation [39, 40], employing language
and interpretive services [42, 49], delivering FIT materi-
als written in languages other than English [39, 40, 49],
and using low-literacy and/or wordless instructions
on how to complete testing [39, 40, 49]. Verbal, writ-
ten, and visual instructions on how to collect and send
the specimen to the laboratory were indicated as some
of the reasons the intervention achieved a high rate of
CRC screening (80.8%) [35]. However, studies [31, 35, 38,
47, 49, 52, 53] examining on participation in a colonos-
copy after a positive FIT found interventions with verbal
and written communication available in different lan-
guages were unsuccessful in ensuring participants with
an abnormal FIT completed a colonoscopy. Two of those
studies [35, 38] found 20-25% of participants with abnor-
mal FIT results did not complete colonoscopies for rea-
sons including comorbidities, health concerns, refusal,
moving away, and failure to respond.

Interventions utilizing motivational messages on FIT
screening improved participation, particularly in med-
ically-underserved communities (24.6% among those
who received the message at least once versus 3% among
those who did not receive the message) [46] and rural
areas (7.6% increase in intervention group vs. control
group) [41]. Motivational interviewing techniques (dis-
cussing the relevance of CRC screening and exploring
participants’ feelings about the test) were embedded in
live telephone outreach with trained program champi-
ons [46] and motivational messaging (highlighting the
preventability of CRC and ease and affordability of FIT
screening) was incorporated into a mailed invitation let-
ter that addressed barriers in screening [41]. In a study
on loss-framed messaging (i.e., emphasizing the life costs
of not being screened), participants receiving culturally-
targeted loss-framed messaging (addressing cultural
needs) were significantly more receptive to obtaining
CRC screening compared to standard loss-framing [44].
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Conversely, a study found that tailored educational
resources had a negative impact: 12.3% and 8.3% abso-
lute reduction in screening participation when sending
a targeted promotion digital video disc (DVD; featuring
Maori elders and a famous rugby player) to the Maori and
the Pacific ethnicity groups, respectively [30]. Similarly,
the FIT completion rates were 78.1% in a group receiving
a targeted, low-literacy, photonovella booklet and DVD
and 83.5% in a group receiving only a CRC screening bro-
chure [35]. Another study reported the FIT kit return was
only 81.9% in the group receiving a culturally-targeted
CRC photonovella booklet plus a FIT kit; that proportion
was 90.3% in the group receiving a standard CRC screen-
ing brochure plus a FIT kit [32].

Only two tailored studies [30, 49] described the viabil-
ity of FIT returns. Partially due to the guidance provided
on how to perform the test, promotional DVDs on FIT
process resulted in the return of fewer spoiled tests (for
Maori, 12.4% versus 33.1% in the no DVD group; for
Pacific group were 21.9% versus 42.1% in the no DVD
group) [30]. Damaged or lost FIT kit were indicated as
a reason for 61.8% of participants not returning the FIT
sample after reminder phone calls to address their con-
cerns [49].

Method of delivery for FIT: mail-out and in-person

Most included studies delivered FIT kits by mail [30, 31,
33, 38, 41-44, 46, 49, 51, 53, 54], with others offering in-
person [32, 34, 35, 37, 39, 40, 45, 47, 48, 50]. Findings
were mixed regarding the effectiveness of each approach;
this was largely context- and population-dependent.
Studies [38, 46, 49] reported that mailing FIT Kkits to par-
ticipants resulted in higher return rates (ranging, across
studies, from 22.4% [46] to 57.9% [49]) than when FIT
kits were provided at regular healthcare visits (ranging,
across studies, from 12.1% [38] to 37.4%% [49]).

Among people who previously completed FIT, mailed
FIT outreach resulted in higher subsequent FIT comple-
tion rates when compared to the usual care group, which
included coaching, reminder calls by providers (83.9%
versus 71.8%) [42]. Among patients with no history of
FIT, the completion rates - although were relatively mod-
est - indicated the mailed FIT outreach intervention was
also successful in that population (52.5% in the outreach
group versus 37.2% in the usual care group) [42].

Studies that randomized participants into a group
being mailed a FIT kit and a group being invited to a
CRC blood test found no significant differences in uptake
(37.8% versus 36.9%, p>0.05 [51]; 12.0% versus 13.3%,
p=0.884 [54]). When a choice was provided, partici-
pants opted to receive a FIT kit by mail over completing
a blood test (9.7% versus 3.8%, p=0.005) [54]. A mailed
outreach invitation to complete FIT at no-cost (40.7%)
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was more effective than mailed outreach invitations to a
no-cost colonoscopy (24.6%) [38].

Along with FIT mail-out intervention, additional strat-
egies were used to improve the FIT completion rate.
Uptake increased when using a mailed motivational
invitation letter for screening, followed by mailing a
cost-free FIT kit in comparison to the group receiv-
ing standard invitation letter with no kit (30.1% versus
22.5%) [41]. FIT completion rates were higher among
participants who received at least one live interaction
via phone call compared to those who had none (27.8%
versus 10.5%, p<0.001) [46]. However, voicemails [46],
educational materials and DVDs [30], and advanced noti-
fication phone calls [43] were unsuccessful in increasing
the return of mailed-out FIT kits. Across the studies on
mail-out FIT programs [30, 31, 33, 38, 41-44, 46, 49, 51,
53, 54], the most common method used to return the FIT
kits was through a postage paid return envelope [31, 38,
41, 44, 46, 51, 54].

A longitudinal analysis found organized mailed FIT
outreach involving a mailed postcard and a phone call
prior to mailing a FIT, and then up to two phone call
reminders had a high cumulative FIT completion over a
period of 2.5 years among participants with a history of
prior FIT completion (83.9% versus 71.8% in the usual
care group) [42]. Other study that included only popula-
tion with a history of FIT completion found modest dif-
ferences in FIT completion between the group receiving
notification phone calls and the group with no phone
calls [43]. This suggests that groups with prior history
of FIT may require less reminder methods for the sub-
sequent FIT completion [43]. Studies examining return
rates of mailed-out FIT for participants who had previ-
ously completed a FIT [42, 43, 49] found the interven-
tion group was more likely to complete a subsequent FIT
(e.g., 71.9% versus 35.7% in the group with no prior test,
p<0.001) [49].

Studies with in-person FIT kit delivery intervention
(32, 34, 35, 37, 39, 40, 45, 47, 48, 50] showed high rates
of FIT completion rate (ranging, across studies, from 71.3
to 90.0%) [32, 34, 35, 39, 45, 50]. In-person interaction
between participants and research or healthcare staff
who provided CRC education and demonstration of FIT
specimen collection procedure using a free FIT was indi-
cated as a reason for the success [34, 35, 37, 39, 40].

A study that adopted home visits for in-person delivery
of FIT kits concluded that approach was effective, achiev-
ing a 71.3% FIT sample return rate via mail among low-
income people and medically-underserved communities
[50]. In-person delivery of FIT reduced the need for mul-
tiple follow-ups, with 87% kits returned within two weeks
after the delivery [39]. Those with in-person return [34]
were as successful as studies with a postage paid envelope
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to return the FIT [32, 45] or studies that provided both
options to participants [39, 40].

In a study, referral rates to optical colonoscopy (OC)
were compared between participants in an in-person
FIT delivery program and participants who underwent
a computed tomography colonography (CTC). It found
higher referral rates to OC among participants with posi-
tive results in CTC than among those who tested posi-
tive to FIT (10% versus 5.5%) [47]. A study combining
CRC screening with other cancer screening procedures
reported that delivering a FIT kit in-person with a mam-
mography was feasible and efficacious in improving
return of FIT kits (90%) [39].

Follow-up reminders

Methods to remind participants to complete FIT sample
collection and return FIT kits were generally success-
ful in increasing CRC screening rates [46, 49, 50]; for
instance, completion rates were 24.6% in the group with
at least one successful contact via telephone compared
to 3.0% for no contact [46]. Live reminders [46, 49, 50]
(e.g., follow-up or reminder phone calls) helped address
participants’ concerns and improved rates of request or
receipt of FIT kits, but not necessarily return rates [49].
In comparison to combined, multiple reminder methods,
spaced out telephone reminders (e.g., every two weeks or
one month apart) contributed to improved return rates
(e.g., 16.8% increase with reminders every two weeks for
60 days, p<0.01) [45] and prevented over-communica-
tion for participants who do not want multiple reminders
[45].

Equity considerations

Given multiple social factors influence access to health-
care system, we applied equity considerations lenses to
understand what barriers this disadvantaged population
group faces and what strategies may respond better to
their needs. Below are the equity considerations orga-
nized by the social components of the PROGRESS-Plus
framework [27]. There were no findings for occupation.

Place of residence

Closer proximity (a digital map estimate of driving time
from patients’ home address to the screening centre) [31,
32] where the FIT kit was being sent from/to had a posi-
tive impact on FIT participation rates (e.g., 61.2% among
those living within 20-minute-driving distance vs. 56.1%
among those living within 40-minute-driving distance to
the screening centre, p<0.01) [31].

Lack of access to healthcare services and information
in rural areas may contribute to low FIT uptake [37]. A
motivational letter accompanying the FIT kit [41] and
engagement or personal contact with a service provider
for the FIT kit delivery [34] may increase participation
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among rural populations. One study found people living
in areas with high levels of urban density were the least
likely to participate in FIT programs [36]. Those authors
suggest that, given that large cities have more medical
facilities, residents can more often access medical care
compared to those in the smaller cities or rural areas.
Therefore, they recommend such jurisdictions to adopt
FIT screening to better respond to the barriers the resi-
dents face to healthcare access [36].

Race/ethnicity/culture/language

Several studies reported FIT participation among differ-
ent races/ethnicities [31, 35, 38, 40, 45, 49, 50, 52]. Regu-
lar reminders and postcards supported participation of
medically-underserved minorities [45, 49]. Delivering
FIT programs in a non-medical setting may have success-
fully reduced cultural differences and cultural barriers
centered around the medical community [50]. Compared
to native populations, participation rates in FIT screen-
ing (51.3% versus 34.3%, p<0.001) [52] and colonoscopy
follow-up after positive FIT (94.3% versus 88.7%, p<0.01)
[31] among immigrant populations was typically lower.
Compared to the native population, the low compliance
among immigrants might be due to their high mobil-
ity resulting in mail invitations being sent to outdated
addresses [31, 52].

Language tailoring (e.g., multiple languages, visuals,
culturally framed) and resources offered through trusted
sources (e.g., community members, lay health advisors)
supported FIT participation [32, 39-42, 44, 49]. For
instance, studies [39, 49] found that availability of inter-
preter services in languages other than English resulted
in high screening rates among disadvantaged populations
(90.0% [39] and 57.9% [49]) because of the linguistic and
cultural identification between staff and participants.
Visual brochures (e.g., photonovella approaches) [32] or
motivational letters [41] incorporating cultural prefer-
ences, language, and appropriate literacy levels may have
increased uptake of FIT.

Gender and/or sex

The impact of gender and/or sex on FIT participation
was not consistent across the studies. In some stud-
ies [31, 33, 40, 41, 47, 48, 52], females were more likely
than males to participate in FIT (rates ranging, across
studies, from 22.9% [48], to 85.4% [41]). Other studies
found no difference in return rates of FIT kits between
males and females [37, 45, 50]. This contrasts with find-
ings from van der Meulen et al. [53] that showed sex as a
significant variable in FIT participation across the socio-
economic gradient. For individuals who had been previ-
ously screened for CRC, participation rates were similar
for both males and females [52].
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Receipt of a DVD on FIT kit had a larger negative
impact on return rates among males than females. For
example, for the male Maori population, the difference
in FIT kit return between no DVD and DVD groups was
16.4%, whereas, for the Maori females, that difference
was only 9.4% [30]. Factors influencing males’ participa-
tion in FIT programs included fear of being diagnosed
with cancer, fatalism, lack of knowledge, and being mis-
informed. For females, factors preventing participation
included negative attitudes, beliefs and emotions, and the
impact of social influences [33].

Religion

The association between religious beliefs and not return-
ing FIT kits (Adjusted OR: 1.09, 95% CIL 1.02-1.16,
p=0.015) [32] were attributed to beliefs that God(s)
is(are) responsible for one’s health outcomes [32].

Education

An overall recommendation was to develop materials
and resources tailored for participants with lower liter-
acy [32, 33, 35, 39, 49]. In unadjusted (crude) analyses in
some studies, individuals with higher levels of education
had lower FIT participation rates [34, 37]. However, after
adjustment for other factors (e.g., age, sex) there was no
significant difference in participation. However, when
education was controlled for other factors (e.g., age and
sex), there was no significant difference in participation
[34, 37]. One study showed that level of education was
not associated with FIT kit return [50].

Socioeconomic status

While two studies reported no significant difference in
FIT participation by SES [37, 51], other studies [36, 47,
53, 54] found that participants from higher socioeco-
nomic status (SES) groups were more likely to complete
a FIT test (e.g., 76.2% least disadvantaged group versus
23.8% most disadvantaged group) [54]. Low participa-
tion rates in the mail-out FIT programs were attributed
to low SES [31, 33, 53]. The lower screening uptake in
deprived areas could be partially explained by the inverse
association between deprivation and health literacy
(where lower health literacy is expected in areas experi-
encing higher deprivation) [33]. In one study where the
entire population was from a low socioeconomic area, it
was found that even within this group there was a higher
participation rate among the disadvantaged group (54%,
RR: 1.06, 95% CI: 1.04-1.08, p<0.001) when compared
with the most disadvantaged group (46%) [33]. Technol-
ogy-related barriers including not having a phone num-
ber (4.1% versus 23.9% with a phone number, p<0.01) or
voicemail (11.8% versus 26.2% with a voicemail, p <0.001)
resulted in significantly lower FIT participation among
socioeconomically disadvantaged groups [46].
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One study [48] indicated higher participation rates
among higher SES participants (25.7% high SES versus
18.0% low SES, p=0.009) that completed FIT after non-
participation in a reduced-preparation CTC. However,
there was no difference in participation by SES for par-
ticipants who completed FIT after full-preparation CTC
and after optical colonoscopy screening. To mitigate
lower participation rates within lower SES groups, it was
suggested that FIT programming be delivered among
disadvantaged population groups living in urban clusters
(e.g., housing complexes, housing for families) to support
FIT uptake [50]. Lastly, compliance in follow-up colonos-
copy after a positive FIT was low among those in the low-
est SES (75.8% versus 81.3% highest SES; OR=0.73, 95%
C10.69-0.77) [53].

Social capital

A participant’s connection to community and social net-
works were predictors of FIT completion. African-Amer-
icans living in large public housing developments (e.g.,
senior homes) were 1.87 times (95% CI: 0.987-3.552)
more likely to return FITs than residents living in other
types of housing (e.g., private rental units, non-complex
housing) [50].

Plus

Age was a factor impacting FIT participation. While one
study found no association, [50] another study reported
an increasing trend in FIT participation rates with age
[54]. Two studies [47, 48] showed higher participation for
individuals over the age of 60 years (e.g., 54% in 61-65
age group versus 48% in 54—60 age group, p<0.001) [47],
with another study specifically indicating that the 65-69
age group was more likely to participate in FIT programs
than age group 50-54 years (52.8%, adjusted prevalence
ratio=1.45, 95% CI: 1.20-1.76, p<0.01) [37].

One study found that, for the oldest group, FIT par-
ticipation was higher among the native-born partici-
pants than immigrant participants (49.2% versus 25.8%);
in contrast, for the youngest group, higher participation
rates were recorded among the immigrant group (74.2%
versus 50.8% in the native-born group) [52]. This dif-
ference can be potentially explained by younger immi-
grant groups being better “assimilated” and being easier
to reach when compared with the older aged immigrant
group [52].

One study identified disability as imposing a barrier to
FIT completion. FIT kit return rates were lower for indi-
viduals experiencing a disability/unable to work (73%)
compared with individualswho were not employed out-
side the home (87%) (e.g., unemployed, students, and
homemakers) [32]. Perception of health and weight
issues also influenced FIT participation. Those who did
not self-reported as being overweight or obese were 1.95
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times (95% CI: 1,07-3.55, p=0.029) more likely to return
FIT [34]. Similarly, the FIT return was lower among par-
ticipants with obesity (57.3%) than those with normal
BMI (67.4%) [41]. Those reporting fair or poor perceived
health (79.3%) showed higher rates of participation than
those reporting better self-rated health (65.6%) [50].

Discussion

This review synthesized evidence on the effectiveness of
FIT programs in increasing CRC screening among disad-
vantaged groups with no regular healthcare provider or
limited healthcare system access. We summarized find-
ings across three intervention design-related themes:
Delivery of Culturally-tailored Programs; Method of
Delivery for FIT: Mail-out and In-person; and Follow-up
Reminders. Findings could inform (re)design and imple-
mentation of large-scale interventions to improve FIT
uptake among this target population.

Overall, culturally-tailored programs involving com-
munication strategies (e.g., specific messages crafted with
plain language and translated into different languages;
participation of lay health educators; motivational mes-
sages) may increase the effectiveness of FIT programs.
This is consistent with other research describing lan-
guage and literacy as structural barriers compromising
patient navigation, and thus access to health services [23].

While it remains unclear if mail-out or in-person FIT
delivery was more effective, we found that the use of
additional strategies along with each mode of delivery
may increase FIT kit return rates. For example, a moti-
vational screening letter, a cost-free FIT kit, and live
phone interaction should be implemented in mail-out
programs. For in-person delivery, demonstration of how
to collect FIT sample and home visits may better meet
the needs of the populations with limited healthcare
access. Despite only one study combining FIT program
with other cancer screening programs, its success in CRC
screening echoes recommendations elsewhere of integra-
tion of preventative cancer procedures for opportunistic
screening [55]. However, opportunistic screening should
not replace organized FIT screening programs to ensure
universal invitation and equitable participation of all eli-
gible patients.

As part of a strategy to increase community demand
for CRC screening, reminders have successfully alerted
patients and increased screening rates [56, 57]. Remind-
ers were mainly effective in increasing rates of request
and receipt of FIT kits, but not necessarily return rates.
Our findings showed that reminders may be less effective
in increasing the level of FIT among population groups
with prior FIT completion screening. This may signal a
good retention rate in the FIT program. It is also impor-
tant to consider that live reminders may be cost-prohib-
itive as they require intensive interactions with patients.
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While automatic notification may be an alternative, it
may fail to address patients’ fears and concerns [57].

Uptake of follow-up colonoscopy among participants
with abnormal FIT results varied across studies (from
14.8% [47] to 93.3% [31])- this variability was reported
elsewhere [57]. As improving FIT screening rates may
not ensure care continuity, adequate infrastructure [57]
becomes critical to ensure patients are aware of the bene-
fits of undergoing subsequent colonoscopy and have easy
access to follow-up care.

This population group with no regular healthcare
provider or limited access to the healthcare system
experiences multiple, intersecting disadvantages that per-
petuate and increase barriers to healthcare system access.
Recognizing that, we used a specific tool [27] to distill the
social determinants of health affecting FIT uptake. Our
review uncovered social factors that may reduce people’s
participation of FIT screening programs, which aligns
with the literature [58, 59]. Findings suggest decision-
makers and healthcare practitioners should consider the
needs and priorities of specific social groups (e.g., reli-
gious groups) when designing intervention strategies.
Intentional targeting and tailoring of the interventions to
the populations’ identities and local contexts are needed
for equitable participation in universal FIT programs.

Our review has some limitations. Our population cri-
terion specified the inclusion of studies targeting popula-
tions without regular healthcare providers or describing
their populations as medically-underserved or experienc-
ing disadvantages regarding healthcare access. We had to
rely on the information provided by those studies, which
was often vague or unclear. As such, the study team met
regularly to discuss the inclusions. However, there is
still uncertainty about the population’s lack of or limited
access to regular healthcare providers or to the health-
care system. In some studies, authors identified popula-
tions as medically-underserved; however, recruitment
occurred in healthcare settings (e.g., health clinics) [33,
38, 40, 42, 43, 45, 46, 49] or employed community-based
strategies [30, 31, 36, 40, 44, 47, 48, 51-54]. Similarly, in
other studies it was unclear whether or not having an
assigned family doctor meant having a regular healthcare
provider (see, for instance, Gomes et al. 2021 [37]). A
limitation in the included studies was the different mean-
ings for the term ‘uptake’ as defined by study authors.
For example, uptake could refer to the collection/receiv-
ing FIT kit or the kit return or completion of FIT (see,
for instance, Clarke et al. 2016 [33] and Bartholomew
2019 [30], respectively). To avoid misinterpretation, we
recorded terms as presented by the original authors. Due
to the heterogeneity of the study design and definition of
the main outcomes, we were unable to perform a meta-
analysis. The included studies had important methodo-
logic limitations that preclude conclusions concerning
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effectiveness (only eight papers were scored as of moder-
ate quality, and one, as strong). Lastly, given that most of
the findings came from studies using randomized control
trial and controlled clinical trial designs, we acknowledge
evaluating implementation and effectiveness outcomes in
real world settings were out-of-scope. Their findings do
not discuss the policy and administrative-practice impli-
cations for planning and implementation of real-world
public health interventions, such as local population’s
needs, costs and resource requirements, scalability and
sustainability of the programs, and organizational factors
associated with the health system context.

The strengths of this rapid review include: a com-
prehensive search strategy to account for the nuance of
the language around healthcare system access; quality
appraisal; use of rigorous and systematic methods for
screening and assessment; and a detailed analysis on
social determinants of health affecting the effectiveness
of FIT programs.

Overall, our findings contribute to the literature in
which most reviews on FIT programs have thus far
focused on either general population [19, 21, 57, 60] or
specific socially disadvantaged groups, like rural popula-
tions and low-income populations [20, 61]. To the best of
our knowledge, this is the first review on the topic inves-
tigating this specific population group. Another unique
aspect of this review is the multidimensional analysis
of the FIT programs. We examined closely the multi-
plicity of factors— from features of the programs to the
social background and identities of the patients— and
their interconnections that may influence the success
in achieving the health goals set by the CRC screening
initiatives. Enriched with the use of PROGRESS-Plus
framework [27], our review gathered the evidence that
may be an indicative of what has worked, for whom, and
under what circumstances. This is a critical knowledge in
informing (re)design and implementation of population-
wide, equity-informed programs in real-world settings.

Conclusion

Our review presented evidence-based strategies that
may be more successful in improving FIT screening rates
among population group who do not have access to regu-
lar healthcare providers or have limited access to health-
care system. Multicomponent interventions combined
with tailored strategies may be more effective among this
population who may be at high risk of CRC due to their
limited opportunities to access preventive healthcare
services.

The population group who does not have regular
healthcare provider or has limited access to the health-
care system is very diverse and has systematically expe-
rienced cumulative disadvantages for their identities and
backgrounds. Understanding their unique priorities and
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needs and recognizing the interplay of social determi-
nants and factors across the healthcare system are criti-
cal steps in the efforts to improve access to FIT programs
and other universal health initiatives. Evaluation studies
on the implementation of CRC screening programs in
real-world settings are needed to provide evidence on
best strategies for spreading and scaling-up intervention
approaches. The use of implementation science models
and frameworks will enhance the implementation and
evaluation approaches.
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