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Introduction: Colorectal cancer screening when done early can significantly reduce
mortality. However, screening compliance is still lower than expected even in countries
with established screening programs. Motivational interviewing is an approach that has
been explored to promote behavioral change including screening compliance. This
review synthesizes the efficacy of motivational interviewing in promoting uptake of
colorectal screening modalities and is the only review so far that examines motivational
interviewing for colorectal cancer screening alone.

Methods: A systematic review and meta-analysis was conducted to examine the
effects of motivational interviewing for colorectal cancer screening. PubMed, EMBASE,
CENTRAL, PsycINFO, and CINAHL were searched to identify eligible studies from
inception to June 2021 and selection criteria was defined. Risk of bias was assessed
using the Cochrane Risk of Bias 2.0 tool. The DerSimonian and Laird random effects
model was used in the statistical analysis for studies included in the meta-analysis.

Results: Fourteen studies from 14 randomized-controlled trials with a low to moderate
risk of bias were analyzed. 8 studies in the systematic review showed that motivational
interviewing is superior to a control group. Meta-analysis was conducted on 11
studies and showed that motivational interviewing is statistically significant in increasing
colorectal cancer screening rates in both intention-to-treat and per-protocol analysis.
Timing of data collection of colorectal cancer screening rates did not make a
significant difference to the efficacy of motivational interviewing. Studies that offered
and accepted a mixture of colorectal screening modalities such as colonoscopy
and fecal immunochemical tests were significantly more likely to have favorable
colorectal screening outcomes. Heterogeneity in intervention was noted between
studies, specifically differences in the training of interventionists, intervention delivery
and comparator components.
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Conclusion: Motivational interviewing is a tailored intervention demonstrating mixed
evidence in improving colorectal cancer screening attendance amongst individuals.
More research is needed to rigorously compare the effect of motivational interviewing
alone vs. in combination with other screening promotion strategies to enhance colorectal
cancer screening compliance.

Keywords: cancer screening, preventative medicine, behavioral science, colorectal cancer, motivational
interviewing, psychology, systematic review

INTRODUCTION

Colorectal cancer (CRC) is the third most common cancer
and second most common cause of cancer death worldwide
(1). Appropriate screening can ensure early detection of CRC,
allowing elimination of adenomas via polypectomy to prevent
further progression of disease (2, 3). Moreover, screening
programs for CRC are widely available worldwide, making it
easily implementable.

Despite its benefits, screening rates continue to remain low
even in countries with established screening programs. A survey
conducted in Singapore in 2015-2016 showed that only 27.3%
eligible respondents screened for CRC within the recommended
period (4). Similarly, in a study conducted in the United States
in 2015, 63.4% of women and 61.9% of men reported having a
recent CRC screening, falling short of the government’s target of
80% of its eligible population by 2018 (5). Several barriers could
be attributed to these low numbers. Common reasons for the
aversion to such health check-ups include a lack of awareness,
time constraints, difficulty in access to the services and negative
experiences and emotions associated with CRC screening, among
others (6).

Therefore, it is worth exploring interventions that can help
boost patient participation in CRC screening to improve upon
existing screening programs. Much literature has provided
evidence to support the effectiveness of various health promotion
strategies to advocate for CRC screening, such as mailed media
prints, invitation letters and reminder calls (7-10). However,
individuals approach change with varying degrees of readiness
(11) and may sometimes require more rigorous, individualized
efforts to build motivation and reduce resistance. One of
such approaches is motivational interviewing (MI) which is
a collaborative person-centered counseling approach initially
developed to address alcohol addiction (12). Practitioners of
MI establish rapport with patients to explore their motivation
and ambivalence for screening, rolls with resistance and evokes
patient’s own reasons to implement behavioral change (13,
14). Instead of confrontation or persuasion, MI minimizes
resistance and builds self-efficacy for behavioral change in a more
sustainable manner (11). In fact, MI has been researched and
explored for its effectiveness in health behaviors (11, 14, 15)
and has shown promise in promoting diet and exercise, diabetic
control, oral health, weight loss and more optimal blood pressure
(16, 17).

To date, there are no systematic reviews or meta-analysis
looking at the effectiveness of MI on CRC screening uptake alone.

Unlike screening for other cancers, eligible patients for CRC
screening encounter more barriers (18). CRC screening involves
many different screening modalities such as colonoscopy, barium
enema, sigmoidoscopy, fecal occult blood test (FOBT), each
with its own test-specific barriers such as bowel preparation
and feelings of disgust (19). Therefore, this systematic review
and meta-analysis aimed to evaluate the role of MI, either as a
stand-alone intervention or integrated with other strategies, for
the promotion of CRC screening specifically. It also aimed to
provide recommendations for future researchers, policymakers,
and healthcare providers regarding theory-based approaches to
incorporate MI for CRC screening promotion.

MATERIALS AND METHODS

Selection Criteria
All randomized-controlled trials (RCTs) were included if they
fulfilled the following:

e Implemented an intervention involving MI as part of any
arm, delivered in any format (e.g., face-to-face, telephone).

e Included colorectal screening participation as an outcome.

e Included participants who were eligible for CRC screening.

e Involved a comparator arm that did not involve MI.

e Article is written in English.

All RCTs included in the systematic review were also included
in the meta-analysis if they:

e Involved a comparator arm that did not involve any
components of MI nor tailored counseling.

e Recorded and reported participation rate in CRC screening
as an outcome as opposed to changes in CRC screening beliefs,
intents or adherence rate.

e Accepted any screening modalities as a screening outcome
within any time frame.

e Involved a sample size of more than 50 that included CRC
screening participation as an outcome.

e Involved only participants
date with screening.

that are not up to

Search Strategy and Data Extraction

The systematic review was reported according to the Preferred
Reporting Items of Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (20). Searches of five databases
(PubMed, Embase, CENTRAL, PsycINFO, and CINAHL)
were conducted for articles published from date of inception
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FIGURE 1 | PRISMA flowchart of study selection.

to June 2021. Literature search was performed using the search
strategy in Supplementary Material.

A two-stage screening was adopted, title and abstract
screening followed by full-text screening. At both stages, each
reference was screened independently by two researchers with all
discrepancies resolved by seeking the independent opinion of a
third researcher.

Two researchers performed the data extraction with all
disagreements resolved by mutual consensus.

Quality Assessment of Included Articles
Quality control was performed by two researchers using the
Cochrane Risk of Bias tool (21) which assesses five domains:
bias arising from (1) the randomization process, (2) deviations
from intended interventions, (3) missing outcome data, (4)
measurement of the outcome and (5) bias in selection of the
reported result. Data related to risk of bias was obtained during
data extraction.

Meta-Analysis

All analyses were conducted using R (version 4.1.0) using the
meta package. For the studies included in the meta-analysis, the
DerSimonian and Laird random effects model (22) was used to
estimate the pooled risk ratios (RR) and their corresponding
95% confidence intervals (95% CI) for CRC participation. A RR
of more than 1 indicates that the MI or tailored counseling
participants had a higher risk of participating in CRC screening
within the time frame as defined by the study compared to

those in the comparator arm. A two-sided P-value of 0.05
was considered statistically significant. We assessed the statistical
heterogeneity of the included studies’ results by chi-square test
and I-squared statistic. We considered statistical heterogeneity
to be significant when p-value of the chi-square test was 0.10
or if the I? statistic was 50%. If there are sufficient studies,
subgroup analysis was conducted separately on the primary
outcomes for (1) duration of follow-up and (2) type of CRC
screening modalities. This allows us to explore possible reasons
for heterogeneity in pooled risk ratios.

To further minimize the heterogeneity between studies in
the meta-analysis, whenever there were more than one non-MI
comparator groups, the comparator group of each respective
study was chosen if it contains the most similar non-MI
components as compared to the MI group.

RESULTS

Sample

Database searching and other sources retrieved 4,114 results.
A total of 1,381 duplicates were removed. Title and abstract
screening excluded a further 2,220 articles. Full text screening
excluded 499 articles. 14 studies were eventually included in this
systematic review. Out of the 14 studies, 11 studies were included
for further meta-analysis. The PRISMA flowchart is presented in
Figure 1. Detailed characteristics of the studies are reported in
Table 1.
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TABLE 1 | Summary of study characteristics and findings.

Study Study Participants Mi-containing intervention Comparator group(s) Outcome(s) of Main findings
design interest
Adegboyega RCT 50 and above, rural Intervention (MI) Control Completion rate of No difference in the rate of CRC
etal. (34) Appalachian resident 10-min MI session administered cancer screening brochures CRC screening at screening by study group
with no history of CRC by the Lay Health Advisors (LHA) either 3or 6 months ~ (x2 = 0.13, p = 0.72).
and no completion of post-call action plan and a 12% in the intervention group received
CRC tests follow-up telephone Ml session a CRC screening (n = 4 at 3 months),
week later whereas 15% of those in the control
group received CRC screening (n = 4
at 3 months, n = 2 at 6 months).
Arnold et al. RCT Patients aged 50-75, Personal Call (PC) arm Automated Call (AC) arm FIT return rate No difference was found in the
(32) without previous FIT test and a brief a FIT test and a brief within 12 months effectiveness of PC over AC.
history of cancer, not literacy-informed educational literacy-informed educational FIT return rate 69.2% in the AC arm,
up to date with CRC intervention by the RA intervention by the RA 67.0% in the PC arm.
screening, does not If no FIT kits returned in 4 or 8 If no FIT kits returned, an 9.4% in the PC arm returned FIT after
have a first-degree weeks, health literacy and M| automated telephone call with the Ml telephone call and 8.5% in the
relative with history of techniques will be used in a motivational messages received AC arm returned FIT after the automated
CRC telephone call at 4 weeks and if needed again at telephone call.
8 weeks after enrolment
Broc et al. RCT 50-74-year-old men Telephone MI Computer-assisted FOBT performed PP analysis: a 9.2% screening
(30) and women with an a telephone interview with Ml or a individualized counseling (IC) within 90 days participation rate for controls
average risk of CRC mailed FOBT test if uncontactable  a computer-assisted telephone (1,781/19,400), 18.8 and 19.9% for
after 4 months interview with the aid of a those that received some degrees of MI
No information or advice about predefined algorithm prompter or and IC, respectively
CRC screening was given a mailed FOBT test if (o = 0.001;r = 0.131; OR = 2.374),
uncontactable after 4 months 29.5 and 31.3% for those that
Control (used in meta-analysis) completed Ml and IC interventions,
reminder mail + FOBT respectively
(o = 0.001;r = 0.219; OR = 4.321).
ITT analysis: 10% screening rates for
intervention groups combined vs. 9.2%
for controls, 0.8% difference was
significant
(o = 0.001;r = 0.014; OR = 1.103).
No difference was found between MI
and IC on CRC screening participation
rates.
Costanza RCT Patients between 50 Telephone Counseling Call Control Group Completion rate of No difference in screening rates
etal. (27) and 75 years old with (TCC) Usual Care any CRC screening between intervention and control arms.
no colonoscopy in the two-stepped intervention: a test
last 10 years generic mailed print brochure,
computer-assisted tailored
telephone counseling call 3
months later
Ml included if subjects did not
consider screening
Denis et al. RCT Residents aged 50-74  Telephone-based Mi Computer-assisted telephone gFOBT screening 1 ITT analysis: no difference was found in
31) who had not complied Intervention interview (CATI) year after screening rates between intervention
after two mailed Direct mailing of gFOBT kit based Direct mailing of the gFOBT kit intervention groups taken together (13.9%, 95% ClI
invitations to visit their on responses during a Ml based on responses during a 13.5-14.4) and the control group
GP for CRC screening telephone counseling call computer-assisted telephone (13.9%, 95% Cl 13.4-14.4) at 1 year.
counseling call PP analysis: no significant difference
Control group* between CATI (517/2103, 24.6%, 95%
Direct mailing of the gFOBT kit + Cl 22.7-26.4) and Ml groups (517/2192,
untailored recall letter reminding 23.6%, 95% Cl 21.8-25.4) (P = 0.44).
participants to visit their GP for Participants in the two intervention
CRC screening groups were significantly more likely to
undergo screening (1034/4295, 24.1%,
95% Cl 22.8-25.4) than in the control
group (5359/41521, 12.9%, 95% Cl
12.6-13.2) (P < 0.01).
Fortuna et al. RCT Patients aged 50-74 Letter + personal call Reminder letter only* CRC screening Letter + Personal Call group has a
(29) overdue for CRC Letter + a personal telephone call Letter that provided the contact (FOBT, FIT, higher screening rate compared to letter
screening using Ml with assistance to detail of the outreach worker colonoscopy, alone for CRC (21.5% vs. 12.2%; AOR
schedule an appointment, provide  available to help schedule free flexible 2.0,95% Cl 1.1-3.9)
referrals or mail a FIT kit screenings sigmoidoscopy, Letter + Autodial + Prompt also has a

Letter + autodial

Letter + a series of up to five
automated telephone calls
delivered on weeks 2, 8, 14, 28,
and 38 for patients who are yet to
screen

Letter + autodial + prompt
Letter + autodial + paper prompts
delivered to treating clinician to
remind the patient about overdue
screening and facilitate discussion
at a patient-initiated visit

double contrast
barium enema
reports) 3 months
after intervention

higher screening rate than letter alone
for CRC (19.6% vs. 12.2%; AOR 1.9,
95% Cl 1.0-3.7)

Letter + Autodial not effective at
improving screening rates compared to
a letter alone

(Continued)
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TABLE 1 | (Continued)

Study Study  Participants MI-containing Comparator group(s) Outcome(s) of Main findings
design intervention interest
Kinney Cluster  30-74-year old first ~ TeleCARE Educational Brochure Medically verified ~ PP: 35.4% (p = 0.001) in
et al. (24) RCT degree relatives of Educational brochure + Tailored to target population colonoscopy at TeleCARE group had a
CRC patients due tailored mail + telephone about family history and 9 months colonoscopy by 9 months
for a colonoscopy counseling with MI. CRC risk, colonoscopy as compared to 15.7% (p = 0.001)
Additional tailored letters recommended test in the educational brochure group.
with telephone call summary ITT: TeleCARE group was almost 3
and action plan 1 week times more likely than control
post-call group to get screened (OR 2.83,
95% Cl 1.87-4.28) (o = 0.001).
Lowery RCT Aged 21 and above  Tailored telephone Mailed intervention Colonoscopy PP analysis: The prevalence of
etal. (23) first degree relatives  counseling mailed letter + brochure screening adherence for tailored and mailed
of patients with Computer-assisted Ml reported in at intervention were 43.2 and 52.1%
CRC diagnosed telephone interview based least one of the at baseline and were 54.0 and
under 60 years old on participants’ responses to follow-up mailed  49.8% at 24 months (o = 0.004).
due for a screening  the baseline survey surveys at 6, 12 ITT analysis: 24% (unadjusted;
during the 2-year Post-call: mailed summary + and 24 months HR, 1.24; p = 0.04) or 32%
study period a reminder postcard a month with medically (adjusted; HR, 1.32; p = 0.01)
before their colonoscopy verified increase in colonoscopy
due date endoscopy adherence at 24 months amongst
reports those receiving the tailored
telephone intervention.
Manne RCT Siblings of patients ~ Tailored Print + Telephone  Tailored Print (TP)* Colonoscopy or No significant increase in
et al. (26) diagnosed with Counseling (TP + TC) Mailed personalized cover FS and FOBT screening rate in TP+TC group
CRC less than 61 Mailed tailored print + a letter and booklet tailored 6-8 months after compared to TP group
years old telephone counseling specifically to participants’ baseline All 3 groups of immediate siblings
session a week later using survey + a tailored print had increased screening
M newsletter a month after adherence. The TP (ITT results:
Generic print (GP) 24.8%) and TP + TC group (ITT
Mailed non-tailored cover results: 25.9%) had significantly
letter and educational higher CRC screening adherence
pamphlet, not specific for than the GP group (ITT results:
at-risk populations 13.7%).
Those in the combined tailored
intervention (Wald
Chi-square 6.97, p = 0.008)
were 2.12 times more likely to
adhere to screening than those in
the GP group.
Menon RCT Participants 50 Mi Tailored Counseling Completion of Interventions not significantly
et al. (28) years or older; a single, telephone-based Ml Trained interventionists read any screening associated with greater probability
having no personal  Follow-up interviews at 1 computer-generated tailored  test (stool blood  of screening compared with usual
or family history of and 6 months post messages to participants via  test, care while tailored counseling was
CRC, non-adherent  intervention phone interview sigmoidoscopy, significantly more effective than
to screening Control” or colonoscopy)  control (p = 0.02), no significant
Usual care within 12 difference than MI.
months of the Proportion who completed a CRC
intervention screening test post-intervention
was 11.8% (usual care), 23.8%
(tailored counseling), and 18.5%
(motivational interview).
Participants in the tailored
counseling group had 2.2 times
the odds of completing
post-intervention CRC screening
than did the participants in the
usual-care group (AOR 2.2, 95%
Cl1.2-4.0).
Salimzadeh RCT First-degree MI counseling Control group Completion of 83.5% screening attendance in
etal. (25) relatives (FDRs) of One-time, phone-based Ml One 15-20-min non-tailored colonoscopy the intervention vs. 48.2% in the

patients diagnosed
with CRC under the
age of 60, due for a
colonoscopy

counseling by a trained
oncology nurse

telephone interview by a
physician providing general
CRC screening information

within 6 months

control group (COR = 5.4; 95% Cl
2.9-10.0)

Significantly higher proportion of
participants with correct answers
to CRC knowledge statements as
compared to the control group

(Continued)
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TABLE 1 | (Continued)

Study Study Participants Mi-containing intervention Comparator group(s) Outcome(s) of Main findings
design interest
Vernon et al. Stepped Vietnam-era U.S. Step 2 for participants with no Step-2 control group* Self-reported No difference between Step 1 intervention
(33) randomized  military Veterans 50 CRC screening after Step Only a follow-up survey after 9 completion of groups and control.
trial years old and above 1—automated telephone or months to collect data on CRC screening 9 months  ITT analysis: no significant difference in CRC
overdue for CRC telephone call or mailed letter, screening completion (same for all - after each step and  screening completion at Step 2 between either
screening followed up 9 months later Step 2 groups) 18 months after of the Step 2 intervention groups and Step 2
Step 2 Automated MI both steps control group. Automated and
telephone call counselor-delivered MI showed 27.9 and
Information on CRC screening 30.7%, respectively, compared to 23.1% in
provided, with tailored messages Step 2 control group.
based on responses PP analysis: statistically significant difference in
Step 2 Counselor-delivered CRC screening completion between either of
brief Ml telephone call* the Step 2 intervention groups and Step 2
Provide information about CRC control group. Automated and
rates and risk, benefits of being counselor-delivered MI showed 34.5 and
screened, tests - colonoscopy 34.7%, respectively compared to 22.6% in
and FOBT Step 2 control group.
Significant increase in CRC screening in both
ITT and PP analysis for participants who
received any combination of Step 1 and Step 2
interventions compared to survey-only
controls, no individual combination showed
significant increase in CRC screening.
Turner et al. RCT Patients who missed Peer coaches with Mi Control Rate of Peer coach intervention group had over
(35) more than 75% of their Ml call from peer coaches within 2 2 brochures colonoscopy two-fold greater adjusted odds ratios (2.14,
primary care weeks of participants’ scheduled appointment 95% Cl 0.99-4.63, p = 0.05) of attending
appointments, with a colonoscopy appointment attendance within 2 colonoscopy compared to the brochure group
colonoscopy weeks and there’s an absolute difference of 11% for
scheduled at colonoscopy attendance (Peer coach: 68.6%,
designated endoscopy Brochure: 57.6%, p = 0.18) between the two
suites, not ready to groups.
attend the appointment
Lasser et al. RCT Patients aged 52-74 Patient navigation intervention Control Completion of any  33.6% of the intervention group vs. 20.0% of
(36) years old not a reminder letter, brochure, Usual care CRC screening the control group underwent screening by 1
up-to-date with CRC maximum 6 h of navigation with tests within 1 year  year (p = 0.001).
screening MI techniques across 6 months based on medical For those randomized to receive intervention,

Help was offered to schedule
colonoscopies, refer patients to
insurance, emotional support
offered by accompanying patients
to the appointment

records screening rate was 39.8% for those able to be
contacted and only 18.6% for those

uncontactable (p = 0.001).

CRC, colorectal cancer; MI, motivational interviewing, RCT, randomized controlled trial; FDR, first-degree relative; PC, personal call; AC, automated call; IC, individualized
counseling; CATI, computer-assisted telephone interview; TR, tailored print; TC, telephone counseling; FIT, fecal immunochemical test; (9)FOBT, (guaiac) fecal occult blood
test; PR, per-protocol; ITT, intention-to-treat; (A/C)OR, (adjusted/crude) odds ratio; Cl, confidence interval; HR, hazard ratio; GP, general practitioner; US, United States.
*Comparator group used in the meta-analysis for studies with more than one comparator group.

Characteristics of Included Studies
Participants and Setting
The inclusion criteria for participants differed across studies.
Three of the studies (23-25) only included those with at least
one first-degree relative (FDR; sibling, parent or child) diagnosed
with CRC and one study included only siblings of CRC patients
(26). Five studies specified FDR as an exclusion criterion (27-
32). With the exception of Lowery et al. (23), all studies (24-36)
excluded participants who were up to date with CRC screening.
The age of the study participants ranged from 30 to 75 years old.
The included studies were published between 2007 and 2020
and were conducted in the United States (n = 11), France
(n = 2)andIran (n = 1).

Motivational Interviewing Intervention Delivery

MI was delivered via telephone in all included studies except
for Adegboyega et al’s study which delivered the MI sessions
face-to-face (34). The professions of MI interventionists varied
across the studies, including nurse or psychologists (25, 30,
31), unspecified healthcare workers (34, 36), peer coaches (35),
genetic counselors (24), outreach workers (29), health educators

(26), prevention counselors (32), and counselors of unspecified
professions (23, 27, 28, 33). Frequency of MI sessions ranged from
one to two times over the course of the study, with the exception
of Lasser et al.’s study, totaling up to a maximum of 6 h within 6
months (36).

Components of MI that were incorporated varied across the
studies. Mentions of various MI components were included such
as the evocation of change talk (25, 28, 30, 31, 33, 36), the elicit-
provide-elicit framework when providing information (24, 25, 28,
30, 31, 33, 35) and exploring ambivalence (25, 28, 30, 32, 34).

In terms of the structure of MI counseling sessions, four
studies adhered to a scripted guide for interventionists (26, 27, 35,
36), two provided prompts to follow (24, 28), one used computer-
assisted software (23) and two used a free interview format (30,
31). After the MI session ended, five studies provided a post-
call summary and/or action plan and/or reminder (23, 24, 26,
33, 34). One study made no explicit elaboration of how MI was
structured (29).

Additionally, ten studies (23, 24, 26, 27, 29, 31-34, 36)
used MI in conjunction with one or more active interventions.
Out of those, six studies included print material mostly before
MI (24, 26, 27, 29, 33, 36) and two studies mailed Fecal
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Immunochemical Test (FIT) or FOBT test kits before (32) or
after MI (31).

Motivational Interviewing Intervention Training and
Intervention Fidelity

MI interventionists received different levels of training across
the RCTs which will impact the validity of study findings.
Three studies (29, 30, 32) reported little to no details of
MI intervention training. Trainings typically included didactic
sessions, role-playing (27, 28, 31, 34-36) and focused on
equipping interventionists with the skills to use open-ended
questions, express empathy, practice reflective listening, explore,
and resolve ambivalence, assess readiness to change, promote
self-efficacy and communicate cancer risks (24, 25, 28, 33-36).
Training duration was reported to range from half a day to four
full days (25, 27, 28, 31, 33-36).

In addition to training, assessing intervention fidelity is
crucial to affirm the quality and consistency of MI delivery.
Nine studies reported fidelity assessments within the retained
articles or elsewhere (23, 24, 26-28, 31, 33, 34, 36). Namely, the
assessments were conducted by audiotaping live or roleplaying
sessions which are subsequently coded and evaluated by
MI experts or supervisors. Feedback was provided based on
predetermined criteria or checklist (26, 27). Three studies
(24, 28, 34) reported elsewhere the Motivational Interviewing
Treatment Integrity (MITI) as a coding system (37) to
measure MI fidelity.

Non-motivational Interviewing Comparator Groups
The non-MI comparator groups of the retained studies mainly
involved non-tailored or tailored call (28, 29, 32, 33), non-tailored
or tailored print material such as brochure or letter (23, 24, 26,
29-31, 33-35), a combination of the above (29, 33) or usual care
(27, 28, 33, 36). Eight studies had one non-MI comparator group
(23-25, 27, 32, 34-36) while the remaining six studies had more
than one non-MI comparator group (26, 28-31, 33).

Risk of Bias Assessment

Figure 2 reports methodological quality of retained studies in
this systematic review using the Cochrane method to assess
risk of bias in RCTs. The biases assessed include selection bias
due to inadequate generation of a randomized sequence and/or
allocation concealment before assignment, performance bias due
to knowledge of allocation by participants and study personnel,
detection bias due to knowledge of allocation by outcome
assessors, attrition bias due to incomplete outcome data and
reporting bias due to selective reporting of outcome. A judgment
of the risk-of-bias level, namely (1) low, (2) some concerns or (3)
high, was reached for each domain based on the Cochrane criteria
and algorithms (21).

There were some concerns of selection bias due to the lack of
reporting of allocation concealment (27, 30, 31) and differences
in baseline characteristics (23, 28, 35). Ten studies reported
intention-to-treat (ITT) analysis (23-26, 29-31, 33, 35, 36) while
three studies only performed per-protocol (PP) analysis (27, 28,
34). Arnold et al. (32) didn’t explicitly report ITT analysis but
was implied, thus it was judged to have low risk of performance

bias. Blinding of outcome assessors to intervention assignment
was reported in three studies (24, 29, 36). Four studies used
self-reported data to measure screening rates (26, 33, 34), cross-
checking of medical records was only performed in two of
them (23, 26). Despite this, knowledge of intervention received
was deemed unlikely to have influenced reporting of one’s
screening status. Therefore, detection bias in terms of outcome
measurement was rated as low in all.

Overall Effect of Motivational
Interviewing Effects on Colorectal

Cancer Screening Uptake

Eight studies (23-26, 29, 30, 35, 36) lent support to MI-containing
interventions increasing CRC screening uptake as compared
to another comparator group. Two of those studies, however,
demonstrated no statistically significant difference in outcome
between MI and tailored print material (26) or computer-assisted
telephone counseling (30). The remaining six studies found
no statistically significant differences in screening rates in the
MI intervention group compared to control and other non-MI
comparator groups (27, 28, 31-34).

Meta-Analysis of the Effect of
Motivational Interviewing Intervention on

Colorectal Cancer Screening Uptake

We performed separate meta-analysis of risk ratios amongst ITT
and PP data from studies. Studies which reported both ITT and
PP data were included in both meta-analyses. For studies that
have more than one non-MI comparator arm, the comparator
arm containing the most similar non-MI components as the
MI-containing intervention arm was used in this meta-analysis
where possible. Since Vernon et al.’s study (33) has more than
one MI intervention arm, the stepped intervention involving Step
2 counselor-delivered MI after Step 1 mailed letter was used.
Mailed letter, as a non-MI component, was commonly found
to be a part of the intervention and control groups of other
studies in this meta-analysis, therefore, it was chosen over other
Step 1 interventions detailed in Table 1. To balance the non-MI
components of the chosen MI stepped intervention in Vernon
et al’s study (33), Step 2 survey-only control group who has
received mailed letter in Step 1 was identified as the control
arm in this meta-analysis. Only three studies (26, 29, 33) have
a non-MI comparator arm with identical non-MI components
as the MI intervention group which can be helpful for isolating
the effects of MI.

Three studies in the systematic review were excluded from
the meta-analysis as they did not fulfill the selection criteria
for meta-analysis. Arnold et al. (32) included MI components
in its non-MI comparator arm. Adegboyega et al. (34) had less
than 50 participants that included CRC screening participation
as an outcome due to high attrition rates. Lastly, Lowery et al.
(23) used the percentage increase in screening adherence to
measure outcome instead of the absolute screening rate adopted
in all other studies.
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FIGURE 2 | Risk of bias assessment.

Intention-to-Treat Analysis

As seen in Figure 2, nine studies were included in ITT analysis
including a total of 54,885 MI participants and 39,615 non-MI
controls. Broc et al. (30) and Denis et al. (31) combined MI
and another telephone intervention group together in their ITT
analyses, thus, the combined data for the respective intervention
groups is reflected in Figure 3. Overall, ITT analysis found
that MI participants exhibited a significantly higher risk of CRC
screening participation than non-MI controls (RR = 1.30;
95% CI = 1.14, 1.49; 1> = 85.0%;p = 0.01).

Per-Protocol Analysis

As seen in Figure 4, nine studies were included in per-protocol
analysis including 5,139 MI participants and 63,077 non-MI
controls. Broc et al. (30) and Denis et al. (31) analyzed the data
of those who refused intervention or failed to be contacted due to
technical reasons together with the control group in PP analysis.
MI participants exhibited a significantly higher risk of CRC
screening participation than non-MI controls, notably greater
than that in ITT analysis (RR = 1.76; 95% CI = 1.36, 2.29;
I? = 95.0%;p = 0.01).

Subgroup Analysis: Outcome Measure Time Frame

Subgroup analysis on outcome measure time frame was also
conducted on nine studies with ITT analysis and nine studies
with PP analysis, as shown in Table 2. Costanza et al. (27) did not

provide information on the exact timeline of data collection and
is thus excluded from PP time frame subgroup analysis. Overall,
there is no significant difference between outcome measure time
frame and CRC screening uptake in either ITT (p = 0.3022) or
PP analysis (p = 0.8390).

Subgroup Analysis: Colorectal Cancer Screening
Modalities

As shown in Table 3, subgroup analysis on CRC screening
modalities was conducted on 11 studies in ITT analysis
and nine studies in PP analysis. In ITT analysis, there
was a statistically significant difference between CRC
screening participation and acceptable screening modalities.
There is also a statistically significantly higher risk of
CRC screening participation when a mixture of different
screening modalities was offered and accepted as a screening
outcome (RR = 14914; 95% CI = 1.1612, 1.9156;
I? = 24.1%; p = 0.0044). Studies that accepted colonoscopy
(RR = 1.4736; 95% CI = 1.0985, 1.9769; I* = 72.9%;
p = 0.0044) were superior to FIT/FOBT only (RR = 1.0439;
95% CI = 0.9576, 1.1380; I*> = 82.0%; p = 0.0044). In PP
analysis, there was no significant difference between screening
participation and any CRC screening modalities.

DISCUSSION

Significance of Review

This review substantiates findings from two similar reviews on
MI effects in health screenings (38, 39). Mixed evidence is shown
for the effectiveness of MI on improving colorectal screening
uptake. Four studies (26-29) on CRC screening uptake in the
review by Miller et al. (38) and three studies in the review by Chan
and So (39) were also included in this study. To the best of our
knowledge, no systematic review has evaluated the effectiveness
of MI strictly on improving CRC screening only.

Discussion of Findings
Meta-Analysis Findings
Out of the 11 studies included for this meta-analysis, ITT and
PP analysis were conducted for nine studies each. Both ITT and
PP analysis found a statistically significantly higher screening
rate in participants of MI intervention groups. Compared to ITT
analysis, higher risk of CRC screening participation was found
in MI participants than non-MI controls under PP analysis. This
can be attributed to the exclusion of those who were not followed
up or could not be reached by telephone since MI delivery can
often result in low rates of technical success (26, 31). For instance,
Denis et al. (31) found that only 33.6% of the calls were successful.
Subgroup analysis showed no statistically significant
difference between timing of measuring CRC screening
rates and CRC screening participation. However, the difficulty
in finding an optimal time frame for data collection should
still be acknowledged. For instance, having a longer follow-
up time frame may allow more time for people to schedule
and complete screenings that require a clinic visit such as
colonoscopy. Meanwhile, data collection and intervention
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TABLE 2 | Subgroup differences in screening rates stratified by outcome measure time frame.

Screening rate measured x Studies Subgroup total Risk (95% CI) 2 (%) Test for subgroup
months after intervention N) effect (p-value)
Intention-to-treat (ITT) analysis
<8 months Fortuna et al. (29), Broc et al. (30), 3 1.1737 (0.9835, 1.4008) 451 0.3022
and Turner et al. (35)
3 < x < 12 months Kinney et al. (24), Salimzadeh et al. 3 1.5979 (1.1266, 2.2662) 69.5 0.3022
(25), and Manne et al. (26)
>12 months Denis et al. (31), Vernon et al. (33), 3 1.2268 (0.8855, 1.6997) 81.8 0.3022
and Lasser et al. (36)
Per-protocol (PP) analysis
<3 months Broc et al. (30) and Turner et al. (35) 2 2.0470 (0.8318, 5.0374) 97.8 0.8390
3 < x < 12 months Kinney et al. (24), Salimzadeh et al. 3 1.6851 (1.2511, 2.2696) 61.7 0.8390
(25), and Manne et al. (26)
>12 months Menon et al. (28), Denis et al. (31), 3 1.9331 (1.6988, 1.9781) 0.0 0.8390

and Lasser et al. (36)

Cl = confidence interval.

cannot be too far apart as MI effects may have weaned
off after a certain amount of time. Attrition rates could
also be higher in studies with a longer follow-up period.
On the other hand, having a shorter follow-up period may
not reflect MI effects as many participants may not have
undergone the intervention yet. More research is needed
to ascertain the effects of data collection timeframe on MI

intervention effects to evaluate existing and future literature
of CRC screening.

Additionally, a subgroup analysis was conducted on the
different CRC screening modalities used. In PP analysis, none
of the CRC screening modalities alone or in combination were
significantly better at increasing CRC screening uptake. It
is possible that those who have undergone MI interventions
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TABLE 3 | Subgroup differences in screening rates stratified by CRC screening modalities.

CRC screening modality Studies Subgroup total (N) Risk (95% Cl) 12 (%) Test for subgroup
effect (p-value)

Intention-to-treat (ITT) analysis

Colonoscopy Kinney et al. (24), Salimzadeh et al. (25), 4 1.4736 (1.0985, 1.9769) 72.9 0.0044
Manne et al. (26), and Turner et al. (35)

FIT/FOBT only Broc et al. (30) and Denis et al. (31) 2 1.0439 (0.9576, 1.1380) 82.0 0.0044

Mixed Fortuna et al. (29), Vernon et al. (33), and 3 1.4914 (1.1612, 1.9156) 241 0.0044

Lasser et al. (36)

Per-protocol (PP) analysis

Colonoscopy Kinney et al. (24), Salimzadeh et al. (25), 4 1.5608 (1.2161, 2.0033) 65.3 0.3421
Manne et al. (26), and Turner et al. (35)

FIT FOBT only Broc et al. (30) and Denis et al. (31) 2 2.4253 (1.3963, 4.2124) 98.9 0.3421

Mixed Costanza et al. (27), Menon et al. (28), and 3 1.5863 (1.2291, 2.0474) 50.8 0.3421

Lasser et al. (36)

CRC, colorectal cancer; Cl, confidence interval; FIT, fecal immunochemical test; FOBT, fecal occult blood test.

were already convinced of the benefits of CRC screening
and understood the different screening modalities regardless
of the screening tests offered. In ITT analysis, studies that
accepted a mixture of screening tests post-MI intervention
were significantly better at increasing CRC screening uptake
than those that only accepted colonoscopy or FIT/FOBT.
This finding is in contrast to Chan and So’s theories (39)
postulating that people may have more questions when
presented with various screening options and thus may
not resolve their ambivalence and decide to screen. For
all three studies in ITT analysis that accepted a mixture
of screening tests, MI interventions mainly focused on
helping participants to decide between colonoscopy and
FIT/FOBT (29, 33, 36). It is possible that the door-in-the-
face psychological phenomenon (40) was at play whereby
the participants rejected the initial request of going for
colonoscopy but felt guilty to turn down the MI interventionist’s
alternative offer of a less invasive screening test which is
FIT/FOBT. The participants who were reluctant to go
for a more invasive test like colonoscopy may be more
likely to comply with FIT/FOBT as compared to being
offered colonoscopy or FIT/FOBT alone. Additionally, MI-
containing interventions that offered FIT/FOBT alone had
a significantly lower impact on CRC screening uptake than
those that offered mixed screening modalities. It is possible
that the average person may have already been willing
to comply with the non-invasive tests without requiring
MI interventions.

Qualitative Findings
Opverall, there is mixed evidence to support whether MI promotes
compliance of CRC screening. The different benefits of MI were
cited in various studies included in this review (23, 25, 29, 31, 35).
Typically for those reluctant to screen, MI can help clients resolve
ambivalence themselves and elicit their own intrinsic motivation
which can be more effective than traditional methods (41).
However, the segment of MI that explores ambivalence might
have enhanced participants’ lack of motivation for screening
rather than engendering changes in screening behavior. Two
studies (28, 30), in particular, have highlighted the greater

emphasis placed on the “exploring ambivalence” segment of
MI. According to Miller and Rollnick (42), MI should be
“eliciting the clients own change talk and taking care not
to reinforce counter-change talk.” Resolving ambivalence—
differentially evoking change talk (pro-change arguments)
while respectfully responding to sustain talk (anti-change
arguments)—is also necessary in order to evoke one’s intrinsic
motivation to change (13, 14, 41). MI is not to be confused
with decisional balance, where equal attention is devoted to both
reasons to screen and not to screen (43). This clarification of
the original conception of MI was published in 2009, thus, some
of the earlier studies in this review (23, 26-28, 35) may have
incorporated the MI techniques differently.

Limitations of This Review and
Meta-Analysis

This study is not without its limitations. It cannot be ruled
out that there may be publication bias involved as negative
data are generally less likely to be published. Researchers in
this study also did not conduct additional searches after June
2021. Additionally, the literature search was limited to only
five databases and publications written in languages other than
English were excluded.

Moreover, there is a great level of heterogeneity among
included studies. Only nine studies (23, 24, 26-28, 31, 33, 34,
36) assessed or reported treatment fidelity. Two studies (28, 31)
have also cited that some MI counselors were more proficient
in delivering MI than others. Although there has been some
development in fidelity scales and measurements (44), more
research is needed to standardize fidelity assessment of MI
delivery to ensure MI efficacy can be compared effectively across
studies. Given that there were variations in MI protocols across
the studies, it is possible that they may also differ across different
countries (45). Therefore, more research is needed to explore
cross-cultural adaptations of MI protocol and fidelity scale to
improve our understanding of the quality and consistency of
MI delivered to the participants. Fidelity measurement tools
should also include assessments of MI-specific characteristics to
allow definitive differentiation from other therapeutic approaches
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such as supportive counseling (46). Additionally, the baseline
characteristics of participants in some studies make it difficult
to draw objective conclusions. For instance, two studies (23,
30) admitted that participants who took part were already more
motivated to participate in screening or had more women, non-
disadvantaged individuals in the MI group. Such individuals have
been found to be significantly more likely to go for CRC screening
(47-49), potentially displaying selection bias unreflective of
people in the general population. Together, these may be factors
that play a part in increasing heterogeneity and inter-study
variance (50, 51).

The studies included in the meta-analysis have an I*> of 85
and 95% under ITT and PP analysis, respectively. Random effects
model was utilized as opposed to a fixed effects model to address
the substantial heterogeneity among included studies. Studies in
the meta-analysis were also divided into subgroups to investigate
reasons behind the heterogeneity. As much as possible, wherever
MI was bundled into other interventions, a non-MI comparator
group with the most similar non-MI components as the MI
group was used in the meta-analysis. This allows us to examine
and compare MI effects in isolation across the various studies.
However, in the end, only three studies (26, 29, 33) had identical
non-MI components in its MI-containing arm and non-MI
comparator arm. Therefore, findings in this review and meta-
analysis should be interpreted with caution and not be considered
as definitive assertions.

Implications for Future Practice

Although the meta-analysis showed that MI-containing
interventions were effective in increasing CRC screening uptake,
more research is needed to compare the effects of different
combinations of MI and other CRC screening promotion
strategies. MI may be an effective CRC screening strategy
especially when delivered in full, compared to other modalities,
however, higher cost may be involved due to the multiple
telephone attempts and training required for interventionists
(52, 53). Thus, the trade-off between costs, effort and the
marginal benefits of MI must be carefully considered, especially
in communities with limited and sparse resources.

More efforts would also be helpful to ascertain whether
offering a range of CRC screening modalities during MI is
beneficial for CRC screening compliance. Future research may
consider tailoring advice of screening modalities based on CRC
risk levels as it can also be an important consideration for people’s

REFERENCES

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al.
Global cancer statistics 2020: Globocan estimates of incidence and mortality
worldwide for 36 cancers in 185 Countries. CA Cancer J Clin. (2021) 71:209-
49. doi: 10.3322/caac.21660

. Thiis-Evensen E, Hoff GS, Sauar ], Langmark F, Majak BM, Vatn MH.
Population-based surveillance by colonoscopy: effect on the incidence of
colorectal cancer: telemark polyp study I. Scand ] Gastroenterol. (1999)
34:414-20. doi: 10.1080/003655299750026443

. Winawer SJ, Zauber AG, Ho MN, O’Brien MJ, Gottlieb LS, Sternberg SS, et al.
Prevention of colorectal cancer by colonoscopic polypectomy. N Engl ] Med.
(1993) 329:1977-81. doi: 10.1056/NEJM199312303292701

screening decisions on top of the invasiveness and logistical
convenience of the tests.

CONCLUSION

Overall, this systematic review and meta-analysis showed mixed
evidence for the effectiveness of MI on CRC screening. Its efficacy
can be highly variable depending on participant characteristics
and interventional delivery. Meta-analysis found no significant
effect of follow-up duration on MI efficacy, yet a statistically
significant effect was found when a mixture of screening
modalities was offered during MI and accepted as a screening
outcome. However, one is advised to exercise caution when
interpreting the findings due to the small sample size and
heterogeneity of the included studies. Future research should also
consider better ways to quantify the efficacy of MI as a stand-
alone versus a supplementary screening promotion strategy to
increase CRC screening adherence.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

AUTHOR CONTRIBUTIONS

CH and AL contributed to conception and design of the study.
NL, ML, and AL conducted the literature search. NY and NK
performed the data extraction. AL performed the statistical
analysis. NL and ML wrote the first draft of the manuscript. NL,
ML, AL, NY, NK, and CH wrote sections of the manuscript. All
authors contributed to manuscript revision, read, and approved
the submitted version.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fmed.
2022.889124/full#supplementary- material

. Chan TK-C, Tan LWL, van Dam RM, Seow W]J. Cancer screening knowledge
and behavior in a multi-ethnic asian population: the Singapore community
health study. Front Oncol. (2021) 11:684917. doi: 10.3389/fonc.2021.684917

. Hall IJ, Tangka FKL, Sabatino SA, Thompson TD, Graubard BI, Breen N.
Patterns and trends in cancer screening in the United States. Prev Chronic Dis.
(2018) 15:E97. doi: 10.5888/pcd15.170465

. Harte E, MacLure C, Martin A, Saunders CL, Meads C, Walter FM, et al.

Reasons why people do not attend Nhs health checks: a systematic review

and qualitative synthesis. Br ] Gen Pract (2018) 68:¢28-35. doi: 10.3399/

bjgp17X693929

Green BB, Wang C-Y, Anderson ML, Chubak ], Meenan RT, Vernon SW,

et al. An automated intervention with stepped increases in support to

increase uptake of colorectal cancer screening: a randomized trial. Ann

7.

Frontiers in Medicine | www.frontiersin.org

11

April 2022 | Volume 9 | Article 889124


https://www.frontiersin.org/articles/10.3389/fmed.2022.889124/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2022.889124/full#supplementary-material
https://doi.org/10.3322/caac.21660
https://doi.org/10.1080/003655299750026443
https://doi.org/10.1056/NEJM199312303292701
https://doi.org/10.3389/fonc.2021.684917
https://doi.org/10.5888/pcd15.170465
https://doi.org/10.3399/bjgp17X693929
https://doi.org/10.3399/bjgp17X693929
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/medicine#articles

Long et al.

Motivational Interviewing for Colorectal Screening

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Intern Med. (2013) 158(5 Part. 1):301-11. doi: 10.7326/0003-4819-158-5-
201303050-00002

. Champion VL, Christy SM, Rakowski W, Gathirua-Mwangi WG, Tarver

WL, Carter-Harris L, et al. A randomized trial to compare a tailored
web-based intervention and tailored phone counseling to usual care for
increasing colorectal cancer screening. Cancer Epidemiol Biomarkers Prev.
(2018) 27:1433. doi: 10.1158/1055-9965.EPI-18-0180

. Dougherty MK, Brenner AT, Crockett SD, Gupta S, Wheeler SB, Coker-

Schwimmer M, et al. Evaluation of interventions intended to increase
colorectal cancer screening rates in the united states: a systematic review
and meta-analysis. JAMA Intern Med. (2018) 178:1645-58. doi: 10.1001/
jamainternmed.2018.4637

Bai Y, Wong CL, He X, Wang C, So WKW. Effectiveness of tailored
communication intervention in increasing colonoscopy screening rates
amongst first-degree relatives of individuals with colorectal cancer: a
systematic review and meta-analysis. Int ] Nurs Stud. (2020) 101:103397. doi:
10.1016/j.ijnurstu.2019.103397

Resnicow K, Dilorio C, Soet JE, Borrelli B, Hecht J, Ernst D. Motivational
interviewing in health promotion: it sounds like something is changing. Health
Psychol. (2002) 21:444-51. doi: 10.1037/0278-6133.21.5.444

Miller WR. Motivational interviewing with problem drinkers. Behav Psychoth.
(1983) 11:147-72. doi: 10.1017/S0141347300006583

Rollnick S, Heather N, Bell A. Negotiating behaviour change in medical
settings: the development of brief motivational interviewing. ] Ment Health.
(1992) 1:25-37. doi: 10.3109/09638239209034509

Lundahl BW, Kunz C, Brownell C, Tollefson D, Burke BL. A meta-analysis of
motivational interviewing: twenty-five years of empirical studies. Res Soc Work
Pract. (2010) 20:137-60. doi: 10.1177/1049731509347850

Burke BL, Arkowitz H, Menchola M. The efficacy of motivational
interviewing: a meta-analysis of controlled clinical trials. J Consult Clin
Psychol. (2003) 71:843-61. doi: 10.1037/0022-006X.71.5.843

Martins RK, McNeil DW. Review of motivational interviewing in promoting
health behaviors. Clin Psychol Rev. (2009) 29:283-93. doi: 10.1016/j.cpr.2009.
02.001

VanBuskirk KA, Wetherell JL. Motivational interviewing with primary care
populations: a systematic review and meta-analysis. /] Behav Med. (2014)
37:768-80. doi: 10.1007/s10865-013-9527-4

Tan K-K, Lopez V, Wong M-L, Koh GC-H. Uncovering the barriers to
undergoing screening among first degree relatives of colorectal cancer
patients: a review of qualitative literature. J Gastrointest Oncol. (2018)
9:579-88.

Jones RM, Devers KJ, Kuzel AJ, Woolf SH. Patient-reported barriers to
colorectal cancer screening: a mixed-methods analysis. Am | Prev Med. (2010)
38:508-16. doi: 10.1016/j.amepre.2010.01.021

Liberati A, Altman DG, Tetzlaff ], Mulrow C, Gotzsche PC, Ioannidis JPA, et al.
The prisma statement for reporting systematic reviews and meta-analyses of
studies that evaluate health care interventions: explanation and elaboration.
PL0S Med. (2009) 6:¢1000100. doi: 10.1371/journal.pmed.1000100

Sterne JAC, Savovia ], Page MJ, Elbers RG, Blencowe NS, Boutron [, et al. Rob
2: a revised tool for assessing risk of bias in randomised trials. BMJ (2019)
366:14898. doi: 10.1136/bmj.14898

DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials.
(1986) 7:177-88. doi: 10.1016/0197-2456(86)90046-2

Lowery JT, Horick N, Kinney AY, Finkelstein DM, Garrett K, Haile RW, et al.
A randomized trial to increase colonoscopy screening in members of high-risk
families in the colorectal cancer family registry and cancer genetics network.
Cancer Epidemiol Biomarkers Prev. (2014) 23:601. doi: 10.1158/1055-9965.
EPI-13-1085

Kinney AY, Boonyasiriwat W, Walters ST, Pappas LM, Stroup AM, Schwartz
MD, et al. Telehealth personalized cancer risk communication to motivate
colonoscopy in relatives of patients with colorectal cancer: the family care
randomized controlled trial. J Clin Oncol. (2014) 32:654-62. doi: 10.1200/JCO.
2013.51.6765

Salimzadeh H, Khabiri R, Khazaee-pool M, Salimzadeh S, Delavari A.
Motivational interviewing and screening colonoscopy in high-risk individuals.
a randomized controlled trial. Patient Educ Couns. (2018) 101:1082-7. doi:
10.1016/j.pec.2018.01.015

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Manne SL, Coups EJ, Markowitz A, Meropol NJ, Haller D, Jacobsen PB, et al. A
randomized trial of generic versus tailored interventions to increase colorectal
cancer screening among intermediate risk siblings. Ann Behav. Med. (2009)
37:207. doi: 10.1007/s12160-009-9103-x

Costanza ME, Luckmann R, Stoddard AM, White MJ, Stark JR, Avrunin
JS, et al. Using tailored telephone counseling to accelerate the adoption of
colorectal cancer screening. Cancer Detect Prev. (2007) 31:191-8. doi: 10.1016/
j.cdp.2007.04.008

Menon U, Belue R, Wahab S, Rugen K, Kinney AY, Maramaldi P, et al. A
randomized trial comparing the effect of two phone-based interventions on
colorectal cancer screening adherence. Ann Behav Med. (2011) 42:294-303.
doi: 10.1007/s12160-011-9291-z

Fortuna RJ, Idris A, Winters P, Humiston SG, Scofield S, Hendren S, et al.
Get screened: a randomized trial of the incremental benefits of reminders,
recall, and outreach on cancer screening. ] Gen Intern Med. (2014) 29:90-7.
doi: 10.1007/s11606-013-2586-y

Broc G, Denis B, Gana K, Gendre I, Perrin P, Pascual A. Impact of
the telephone motivational interviewing on the colorectal cancer screening
participation. a randomized controlled study. Eur Rev Appl Psychol. (2015)
65:133-42.

Denis B, Broc G, Sauleau EA, Gendre I, Gana K, Perrin P. Tailored telephone
counselling to increase participation of underusers in a population-based
colorectal cancer-screening programme with faecal occult blood test: a
randomized controlled trial. Rev Epidemiol Sante Publique. (2017) 65:17-28.
doi: 10.1016/j.respe.2016.06.336

Arnold CL, Rademaker AW, Morris JD, Ferguson LA, Wiltz G, Davis TC.
Follow-up approaches to a health literacy intervention to increase colorectal
cancer screening in rural community clinics: a randomized controlled trial.
Cancer. (2019) 125:3615-22. doi: 10.1002/cncr.32398

Vernon SW, del Junco DJ, Coan SP, Murphy CC, Walters ST, Friedman RH,
et al. A stepped randomized trial to promote colorectal cancer screening in a
nationwide sample of U.S. Veterans. Contemp Clin Trials. (2021) 105:106392.
doi: 10.1016/j.cct.2021.106392

Adegboyega A, Aleshire M, Wiggins AT, Palmer K, Hatcher J. A motivational
interviewing intervention to promote CRC screening: a pilot Study. Cancer
Nurs. (2022) 45:E229-37. doi: 10.1097/ncc.0000000000000905

Turner B], Weiner M, Berry SD, Lillie K, Fosnocht K, Hollenbeak CS.
Overcoming Poor attendance to first scheduled colonoscopy: a randomized
trial of peer coach or brochure support. J Gen Intern Med. (2008) 23:58-63.
doi: 10.1007/s11606-007-0445-4

Lasser KE, Murillo J, Lisboa S, Casimir AN, Valley-Shah L, Emmons KM, et al.
Colorectal cancer screening among ethnically diverse, low-income patients:
a randomized controlled trial. Arch Intern Med. (2011) 171:906-12. doi: 10.
1001/archinternmed.2011.201

Moyers TB, Martin T, Manuel JK, Hendrickson SM, Miller WR. Assessing
competence in the use of motivational interviewing. J Subst Abuse Treat.
(2005) 28:19-26. doi: 10.1016/j.jsat.2004.11.001

Miller SJ, Foran-Tuller K, Ledergerber J, Jandorf L. Motivational interviewing
to improve health screening uptake: a systematic review. Patient Educ Couns.
(2017) 100:190-8. doi: 10.1016/j.pec.2016.08.027

Chan DNS, So WKW. Effectiveness of motivational interviewing in enhancing
cancer screening uptake amongst average-risk individuals: a systematic
review. Int J Nurs Stud. (2021) 113:103786. doi: 10.1016/j.ijnurstu.2020.10
3786

Cialdini RB, Vincent JE, Lewis SK, Catalan ], Wheeler D, Darby BL.
Reciprocal concessions procedure for inducing compliance: the door-in-the-
face technique. J Pers Soc Psychol. (1975) 31:206-15. doi: 10.1037/h0076284
Miller WR, Rollnick S. Motivational Interviewing: Preparing People to Change
Addictive Behavior. New York, NY: The Guilford Press (1991). p. xvii,348.
Miller WR, Rollnick S. Ten things that motivational interviewing is not. Behav
Cogn Psychother. (2009) 37:129-40. doi: 10.1017/S1352465809005128

Miller WR, Rose GS. Motivational interviewing and decisional balance:
contrasting responses to client ambivalence. Behav Cogn Psychother. (2015)
43:129-41. doi: 10.1017/51352465813000878

Madson MB, Campbell TC. Measures of fidelity in motivational enhancement:
a systematic review. J Subst Abuse Treat. (2006) 31:67-73. doi: 10.1016/j.jsat.
2006.03.010

Frontiers in Medicine | www.frontiersin.org

12

April 2022 | Volume 9 | Article 889124


https://doi.org/10.7326/0003-4819-158-5-201303050-00002
https://doi.org/10.7326/0003-4819-158-5-201303050-00002
https://doi.org/10.1158/1055-9965.EPI-18-0180
https://doi.org/10.1001/jamainternmed.2018.4637
https://doi.org/10.1001/jamainternmed.2018.4637
https://doi.org/10.1016/j.ijnurstu.2019.103397
https://doi.org/10.1016/j.ijnurstu.2019.103397
https://doi.org/10.1037/0278-6133.21.5.444
https://doi.org/10.1017/S0141347300006583
https://doi.org/10.3109/09638239209034509
https://doi.org/10.1177/1049731509347850
https://doi.org/10.1037/0022-006X.71.5.843
https://doi.org/10.1016/j.cpr.2009.02.001
https://doi.org/10.1016/j.cpr.2009.02.001
https://doi.org/10.1007/s10865-013-9527-4
https://doi.org/10.1016/j.amepre.2010.01.021
https://doi.org/10.1371/journal.pmed.1000100
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1158/1055-9965.EPI-13-1085
https://doi.org/10.1158/1055-9965.EPI-13-1085
https://doi.org/10.1200/JCO.2013.51.6765
https://doi.org/10.1200/JCO.2013.51.6765
https://doi.org/10.1016/j.pec.2018.01.015
https://doi.org/10.1016/j.pec.2018.01.015
https://doi.org/10.1007/s12160-009-9103-x
https://doi.org/10.1016/j.cdp.2007.04.008
https://doi.org/10.1016/j.cdp.2007.04.008
https://doi.org/10.1007/s12160-011-9291-z
https://doi.org/10.1007/s11606-013-2586-y
https://doi.org/10.1016/j.respe.2016.06.336
https://doi.org/10.1002/cncr.32398
https://doi.org/10.1016/j.cct.2021.106392
https://doi.org/10.1097/ncc.0000000000000905
https://doi.org/10.1007/s11606-007-0445-4
https://doi.org/10.1001/archinternmed.2011.201
https://doi.org/10.1001/archinternmed.2011.201
https://doi.org/10.1016/j.jsat.2004.11.001
https://doi.org/10.1016/j.pec.2016.08.027
https://doi.org/10.1016/j.ijnurstu.2020.103786
https://doi.org/10.1016/j.ijnurstu.2020.103786
https://doi.org/10.1037/h0076284
https://doi.org/10.1017/S1352465809005128
https://doi.org/10.1017/S1352465813000878
https://doi.org/10.1016/j.jsat.2006.03.010
https://doi.org/10.1016/j.jsat.2006.03.010
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/medicine#articles

Long et al.

Motivational Interviewing for Colorectal Screening

45.

46.

47.

48.

49.

50.

51.

Lee CS, Tavares T, Popat-Jain A, Naab P. Assessing treatment fidelity in a
cultural adaptation of motivational interviewing. J Ethn Subst Abuse. (2015)
14:208-19. doi: 10.1080/15332640.2014.973628

Moyers TB, Rowell LN, Manuel JK, Ernst D, Houck JM. The motivational
interviewing treatment integrity code (Miti 4): rationale, preliminary
reliability and validity. J Subst Abuse Treat. (2016) 65:36-42. doi: 10.1016/j.
jsat.2016.01.001

Senore C, Armaroli P, Silvani M, Andreoni B, Bisanti L, Marai L, et al.
Comparing different strategies for colorectal cancer screening in italy:
predictors of patients’ participation. Am | Gastroenterol. (2010) 105:188-98.
doi: 10.1038/ajg.2009.583

McQueen A, Vernon SW, Myers RE, Watts BG, Lee ES, Tilley BC. Correlates
and predictors of colorectal cancer screening among male automotive workers.
Cancer Epidemiol Biomarkers Prev. (2007) 16:500-9. doi: 10.1158/1055-9965.
Epi-06-0757

Seeff LC, Nadel MR, Klabunde CN, Thompson T, Shapiro JA, Vernon
SW, et al. Patterns and predictors of colorectal cancer test use in the
adult U.S. population. Cancer (2004) 100:2093-103. doi: 10.1002/cncr.2
0276

Bischof G, Bischof A, Rumpf H Jr. Motivational interviewing: an evidence-
based approach for use in medical practice. Dtsch Arztebl Int. (2021) 118:109—
15.

Wells SA, Smyth T, Brown TG. Patient attitudes towards change in adapted
motivational interviewing for substance abuse: a systematic review. Subst
Abuse Rehabil (2012) 3:61-72. doi: 10.2147/SAR.S23287

52. Martino S, Paris M Jr., Afiez L, Nich C, Canning-Ball M, Hunkele K, et al. The
effectiveness and cost of clinical supervision for motivational interviewing:
a randomized controlled trial. | Subst Abuse Treat. (2016) 68:11-23. doi: 10.
1016/j.jsat.2016.04.005

Olmstead T, Carroll KM, Canning-Ball M, Martino S. Cost and Cost-
effectiveness of three strategies for training clinicians in motivational
interviewing. Drug Alcohol Depend. (2011) 116:195-202. doi: 10.1016/j.
drugalcdep.2010.12.015

53.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Long, Lau, Lee, Yam, Koh and Ho. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Medicine | www.frontiersin.org

13

April 2022 | Volume 9 | Article 889124


https://doi.org/10.1080/15332640.2014.973628
https://doi.org/10.1016/j.jsat.2016.01.001
https://doi.org/10.1016/j.jsat.2016.01.001
https://doi.org/10.1038/ajg.2009.583
https://doi.org/10.1158/1055-9965.Epi-06-0757
https://doi.org/10.1158/1055-9965.Epi-06-0757
https://doi.org/10.1002/cncr.20276
https://doi.org/10.1002/cncr.20276
https://doi.org/10.2147/SAR.S23287
https://doi.org/10.1016/j.jsat.2016.04.005
https://doi.org/10.1016/j.jsat.2016.04.005
https://doi.org/10.1016/j.drugalcdep.2010.12.015
https://doi.org/10.1016/j.drugalcdep.2010.12.015
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/medicine#articles

	Motivational Interviewing to Improve the Uptake of Colorectal Cancer Screening: A Systematic Review and Meta-Analysis
	Introduction
	Materials and Methods
	Selection Criteria
	Search Strategy and Data Extraction
	Quality Assessment of Included Articles
	Meta-Analysis

	Results
	Sample
	Characteristics of Included Studies
	Participants and Setting
	Motivational Interviewing Intervention Delivery
	Motivational Interviewing Intervention Training and Intervention Fidelity
	Non-motivational Interviewing Comparator Groups

	Risk of Bias Assessment
	Overall Effect of Motivational Interviewing Effects on Colorectal Cancer Screening Uptake
	Meta-Analysis of the Effect of Motivational Interviewing Intervention on Colorectal Cancer Screening Uptake
	Intention-to-Treat Analysis
	Per-Protocol Analysis
	Subgroup Analysis: Outcome Measure Time Frame
	Subgroup Analysis: Colorectal Cancer Screening Modalities


	Discussion
	Significance of Review
	Discussion of Findings
	Meta-Analysis Findings
	Qualitative Findings

	Limitations of This Review and Meta-Analysis
	Implications for Future Practice

	Conclusion
	Data Availability Statement
	Author Contributions
	Supplementary Material
	References


