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ABSTRACT

Objectives Faecal occult blood testing (FOBT) and
faecal immunochemical testing (FIT) are among the most
used screening modalities for colorectal cancer (CRC).
Colonoscopy is also widely used as a screening and
diagnostic test for adults with a positive FOBT/FIT. Patient
experience of colonoscopy is an important component
for most CRC screening programmes. Individuals

with negative experiences are less likely to engage

with colonoscopy in the future and can deter others

from attending colonoscopy when invited. This review
synthesised data on patient experience with colonoscopy,
following a positive result, to provide insights into how

to improve patient experience within the English Bowel
Cancer Screening Programme.

Methods MEDLINE, EMBASE and PsycINFO were
searched for quantitative questionnaire studies evaluating
patient-reported experience with colonoscopy, following
a positive screening FOB/FIT result. The search was
limited to studies published between 2000 and 2021 (ie,
when the first FOBT/FIT screening programmes for CRC
were introduced). Data-driven and narrative summary
techniques were used to summarise the literature.
Results In total, six studies from the UK (n=4), Spain
(n=1) and the Netherlands (n=1) were included in the
review (total participants: 152 329; response rate:
68.0-79.3%). Patient experiences were categorised

into three ‘stages’: ‘pre-colonoscopy’, ‘during the test’
and ‘post-colonoscopy’. Overall, patients reported a
positive experience in all six studies. Bowel preparation
was the most frequently endorsed issue experienced
pre-test (experienced by 10.0-41.0% of individuals,
across all studies), pain and discomfort for during the
test (experienced by 10.0-21.0% of participants) and
abdominal pain and discomfort after the test (these were
experienced by 14.8—-22% of patients).

Conclusion This review highlighted that patient-reported
experiences associated with colonoscopy were generally
positive. To improve the colonoscopy experience, bowel
screening centres should investigate means to: make
bowel preparation more acceptable, make colonoscopy
less painful and reduce post-colonoscopy symptoms.

INTRODUCTION
The global incidence rate of colorectal cancer

(CRQ) is predicted to grow by 60%, with more

," Robert Kerrison,? Yasemin Hirst,® Christian von Wagner

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This review focused on patients’ experience with
colonoscopy as a diagnostic test for those with a
positive primary screening test, making the results
highly specific and generalisable to the population in
the context of organised screening.

= Multiple reviewers screened the papers for eligibility.

= The measures used across studies were heteroge-
neous, so conducting a meta-analysis to synthesise
the results was not possible.

than 2.2million new cases and 1.1 million
additional deaths by 2030." Screening aims
to discover signs of cancer early, before the
appearance of any symptoms, when treat-
ment is less invasive and more -effective.
Screening can also decrease CRC mortality by
preventing cancer progression by removing
precancerous polyps.

There is significant evidence to support the
implementation of organised CRC screening
programmes.” As a result, CRC screening
is offered in many countries throughout
Europe, Asia, America and Australia.*™®
Most offer eligible adults a home-based self-
sampling kit (called a ‘faecal occult blood test’
(FOBT) or a ‘faecal immunochemical test’
(FIT)) which tests for the presence of blood
in the stool. Patients who receive a positive
result are then invited for a colonoscopy to
determine the source of the bleeding (which
is cancer in about 10% of cases—considerably
higher than those referred via symptomatic
pathways (about 8%)).”®

The global target of CRC screening partici-
pation rate is 65% which is met in most Euro-
pean countries, and up to 74% in the USA.” "’
However, participation in CRC screening is
considerably lower compared with other
cancer screening programmes, such as breast
cancer and cervical cancer, both of which
routinely achieve rates of over 70%."" The
efficacy of CRC screening is further reduced
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by non-attendance at colonoscopy, with between 10.0%
and 30.0% of individuals, with an abnormal FIT/FOBT
result, not attending.'” Some of the main reasons for not
attending colonoscopy include previous negative expe-
riences with colonoscopy, and hearing negative stories
about the experiences of others.'* "

As with many health services, patient experience is a
primary quality indicator for colonoscopy, and the Euro-
pean Society of Gastrointestinal Endoscopy recommends
that it should be consistently measured before, during
and after the procedure." Doing so has been shown
to confer several benefits, including sustaining quality
assurance in healthcare service delivery and improved
patientreported outcomes.” The latter is particularly
important, given that positive experiences foster trust in
health services more broadly, and patients with positive
experiences are more likely to return for colonoscopy
if needed,"” and those with negative experiences often
deter others from attending colonoscopy when invited.'

In addition to hindering attendance, several studies have
indicated that patients who undertake CRC screening expe-
rience anxiety, particularly those in which the colonoscopy
is requested after an abnormal primary test, such as FOBT
or FIT.!%16 Furthermore, invasive screening modalities, such
as colonoscopy and CT colonography (CTC) are considered
painful, uncomfortable and embarrassing. This perception
hinders patient participation in screening programmes.
Patientreported experience measures have been developed
from qualitative research, which identified the most perti-
nent elements of patient experience, including anxiety; irra-
tional expectations regarding the procedure; information
provision and communication; comfort; embarrassment and
dignity."™"*

Patientreported experience covers not only the test
itself, but the pre-test experience (eg, satisfaction with the
invitation letter, the stool test kit instruction and trans-
portation), the day of the test experience (eg, pain and
discomfort from colonoscopy), after the test experience
(eg, side effects after colonoscopy).

Several reviews of patientreported experiences of
colonoscopy have been conducted; however, they often
combine the perspectives of patients with those of health-
care professionals, making it difficult to determine the
extent to which the results reflect the experiences of
patients themselves.'® % Others, meanwhile, have not
been specific to the screening context, and have included
patients’ experiences from surveillance programmes,
making it difficult to establish what factors are associated
with experiences among adults undergoing colonoscopy
as a diagnostic investigation following a positive screening
result, specifically.®’ Further, several reviews combined
more than one test procedure (eg, CTC) and did not
focus on colonoscopy itself, or focused on colonoscopy
as a primary screening test” ** /focused on patients’ expe-
rience with the stool test and not the diagnostic test.”**

Previous research (eg, Gupta et al and Sarkar et al),
exploring patient experience with colonoscopy in the
symptomatic and screening pathway suggests there

are important differences in colonoscopy experience,
according to the purpose and context. For example,
Sarkar et al (2012) found that bowel preparation
outcomes between adults in the bowel cancer screening
pathway were different to the symptomatic pathway, with
poorer experience reported in the symptomatic pathway.
To date, however, no review has synthesised the data for
colonoscopy as a follow-up test, independently.

The purpose of this review was to synthesise data on
the experiences of patients undergoing colonoscopy
following an abnormal primary test, independently of
those available for health professionals/other contexts.
The findings of the review will be used to inform policy
recommendations for the delivery of colonoscopy, within
FOBT/FIT-based screening programmes.

METHODS

Search strategy and type of studies

This review included retrospective, prospective and cross-
sectional survey studies exploring the patientreported
experience of colonoscopy among asymptomatic FIT or
FOBT positive patients.

To maximise the total literature retrieved, a compre-
hensive search strategy, which included subheadings,
Medical Subject Headings terms and free text searching,
was established and registered with PROSPERO (ref:
CRD42022304598). The key terms used for thisreviewwere
developed around the three key elements; bowel cancer
and colorectal neoplasms, early detection of cancer and
screening (colonoscopy, FIT, FOBT) and patients’ expe-
rience (Patient Reported Outcome Measures (PROMs),
Patient Reported Experience Measure (PREMs), accept-
ability and satisfaction). Full details of the string and
strategy are available in the online supplemental table 1.
The search was conducted in June 2020 and updated in
June 2021. The search results were assessed and screened
by title and abstract, then full-article assessment. Dupli-
cates were removed during the title review process.

The search strategy was intended to detect published
research. As per Cochrane guidelines, advice about which
databases, and whether or not to include grey literature, was
sought from a librarian.® Grey literature was subsequently
excluded, so as to decrease resource burden and, impor-
tantly, ensure the inclusion of accurate data. Three data-
bases were searched (all in the Ovid platform): MEDLINE,
PsycINFO and EMBASE. In addition, hand searching of
reference lists was performed for eligible papers.

Data collection and analysis

Eligible studies were assessed using the Critical Appraisal
Skills Programme (CASP)®* tools for crosssectional
and cohort studies (see online supplemental material).
Each study was rated ‘high’, ‘moderate’ or ‘low’ quality
according to eight assessment criteria. The scoring
was performed by GK, followed by discussion with the
research team to secure consensus.
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Eligibility criteria

Papers were eligible for inclusion if they: (1) measured
at least one patient-reported outcome (defined as ‘direct
reports from patients about how they function or feel
regarding a health condition or its treatment’);27 (2)
were published from 2000 onwards (ie, when FOBT and
FIT-based CRC screening programmes first began to be
implemented) and (3) were available in English. Papers
were excluded if they: (1) were not patient-centred (eg,
reported alongside practitioners’ views), (2) focused on
colonoscopy for surgery or treatment (ie, as opposed to
follow-up for an abnormal bowel cancer screening result)
and/or (3) evaluated cost-effectiveness. All studies identi-
fied by the search strategy were assessed for eligibility by
GK, CvyW and RK.

Data synthesis and reporting

Relevant data on patient experience were extracted and
categorised as being related to either: pre-test aspects
of the procedure, post-test aspects of the procedure or
related directly to the colonoscopy itself. Data synthesis
and review extraction was written in line with Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines (see online supplemental material). A narra-
tive summary technique was used to assist the interpreta-
tion of the extracted study results. This approach allows
conclusions to be taken, based on common factors across
studies.”® The majority of the studies included Likert-type
scales (ranging from strongly agree, to strongly disagree)
to measure the three stages of the experience. Their
results are as proportions of those stating ‘definitely yes’
and ‘probably yes’.

Patient and public involvement
This study is a review of secondary analysis which involves
patients’ experience. Therefore, these patients cannot be

letter to ing the

From iving the invitati

Py P

" " - . Satisfaction with
‘ Satisfaction with 185t kit ! communication of the risks
(pstiticlusdos) and benefits of colonoscopy

Satisfaction with
information material

| J

Pre-colonoscopy experience

identified, and no personal information is included in
the review.

RESULTS

Description of studies

One hundred and sixty-five studies were assessed for
eligibility (figure 1). Among those, 20 were identi-
fied as potentially relevant, based on title and abstract
review. After considering the full text of these studies,
six were determined to meet the eligibility criteria and
were included in the review. All studies, originating
from Europe, used prospective or cross-sectional designs
and employed questionnaires to assess patient-reported
outcomes in the context of FOBT or FIT-based CRC
screening. Assessments were made up to 30 days after the

e 30—
initial test,29 0-52

the day after colonoscopy and 2weeks
after the procedures3

Only one study from the included papers used FIT as
a primary screening test (n=1, 16.67%)"; the remainder
used FOBT (n=5, 83.33%) as a primary test. Most of
the studies (n=4, 66.67%) were conducted in the UK,
one was completed in Spain (n=1, 16.67%) and one in
the Netherlands (n=1, 16.67%). Table 1 demonstrates
an overview of the included studies. A summary of the
included studies is available in the online supplemental
table 2.

Half of the studies (n=3) were assigned a high score
based on CASP quality assessment criteria, and thus
considered of high scientific quality.29 % The remainder
(n=3) were scored as being of moderate quality, based on
the follow-up for longitudinal studies and confounding
factors criteria.”’ ' %

Satisfaction with
helpline service

Anxiety and disturbance in
daily activities and sleep

From taking the bowel preparation, until being in the recovery room.

Satisfaction with Test int ted t
bowel Pain and discomfort Use of sedation e
preparation/instruction allowiajbristipause

Anxiety and . .

disturbance in daily e IR Privacy/ Respect | Embarrassment
g Maintained Maintained ‘

activities and sleep

The day of the colonoscopy
experience

A

From the day after the test until two weeks after

Complications, side
effects, daily Pain and di
restrictions

-
q Satisfaction with g\/ o 5 A
t Compi of (e el Bl illingness to repeat| Overall satisfaction
result letter e the test and experience

Post-colonoscopy experience

Figure 1 Search strategy and inclusion criteria.
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PRISMA Flow Diagram
5 Record Identified through database searching
o MEDLINE (n=94), Psychinfo (n=7), EMBASE (n=64)
-
3 (n=165)
4=
-
=
[}
2 Duplicates removed
(n=39)
Qo
g Records screened Records excluded
o (n=126) - (n=106)
Q
: |
J : Full- text articles excluded (n= 14 )
Total Full-text article *Not Patient centered ( e.g. health providers’
assessed for eligibility ™| experience)
(n=20) * Not screening context (e.g., includes

= asymptomatic and symptomatic patients)
% 1 *PE does not focus on the test (e.g., improved
T colonoscopy instrument)
o Total Full-text article * Focuses on special Patient groups (e.g., those with

assessed for eligibility lynch syndrome)

(n= 6) * Tests preferences and response rate

*Not only questionnaire design

Figure 2 Patients’ reported experience outcome. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-

Analyses. PE, Patient Experience.

Purpose of studies

The purpose of the included studies were to assess the
psychological and physical experience of colonoscopy,
from receiving the invitation letter, to preparing for the
test and from undergoing the procedure, to the post-test
experience of symptoms, side effects and overall satis-
faction with participating in the programme. Figure 2
summarises the range of patientreported outcomes
measured in the papers included. Some specifics to note:
Plumb et al (2017)* evaluated patient-reported outcomes
for colonoscopy compared with CTC (a less invasive
procedure than colonoscopy), while Sarkar et al® and
Gupta et al (2011)*' compared outcomes between patients
from the English Bowel Cancer Screening Programme
(BCSP), with those referred via the symptomatic pathway
(non-BCSP). Having this, Sarkar et al included a wider
age group of participants who performed a colonoscopy,
whether from the screening programme or diagnosed
participants. Table 2 presents all the outcome measures
reported in the studies included.

Response rates
The proportion of participants completing the patient-
reported experience assessment questionnaires ranged

from 68.0% to 79.3%, as follows: 68.0%," 73.0%,”
76.0%," 76.7,” 79.0%* and 79.3%.**

The proportion of responders who were men and
women varied between the studies. In general, the
proportion of responders who were men was greater
than women, except in one study, in which more women
(54.5%) responded than men.”

Demographic characteristics

Out of six studies, four studies (66.67%) compared patient-
reported experiences by gender, as identified by the
participant, as well as age. * **** Studies had more male
participants than females (the range was from minimum to
maximum of 53% to 63% of male participants). The partici-
pants’ age ranged from 50 to 75 years old. The mean age of
participants was 64.8 years old. Only three studies (50.0%),
two conducted in the UK,2934 and one in the Netherlands,33
considered participants’ level of socioeconomic deprivation.
None of the included studies compared patients’ reported
experiences between ethnic groups.

OUTCOME 1: PRE-TEST EXPERIENCE
The pre-test experience included receiving the invita-
tion letter to attend the colonoscopy procedure. As a

Kayal G, et al. BMJ Open 2023;13:e071391. doi:10.1136/bmjopen-2022-071391
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Table 2 Outcomes measured across the included studies

Plumb, 2017 Burén, 2017 Ghanouni, 2015 Denters, 2012 Gupta, 2012 Sarkar, 2012
Pre-colonoscopy experience
Satisfaction with information material (the ~ NT V4 TNR NT v NT
invitation letter)
Satisfaction with test kit instructions/usage U v/ TNR NT NT NT
Satisfaction with communication of the V] NT v TNR v NT
risks of the diagnostic test
Satisfaction with communication of the v] NT v NT NT NT
benefits of the diagnostic test
Satisfaction with helpline service NT v TNR NT NT NT
Anxiety and disturbance in daily activities ~ NT NT NT v & NT
and sleep
Most important contributor to satisfaction NT NT NT v NT NT
Demographic factors v v v v NT NT
(measured across the extracted Gender, age, Gender, age, Gender, age, Gender, age,
outcomes) socioeconomic socioeconomic
deprivation deprivation
Test experience
Satisfaction with bowel preparation v v v v NT v
procedure/instructions
Pain/discomfort v v v v v v
Use of sedation v NT v v v v
Test stopped/paused v NT v NT V4 NT
Privacy/respect maintained v NT v NT V4 NT
Comprehension of results on the day of the Available in 4 TNR v 4 NT
appointment post-test
Satisfaction with results feedback and Available in v TNR NT V4 NT
follow-up post-test
Post-test experience
Pain/discomfort v NT v v NT NT
Patient overall satisfaction experience/ NT v/ NT v NT v
expectation
Complications, adverse effects and daily v« NT V4 V4 V4 V4
restrictions
Comprehension of the results letter v NT NT NT V4 NT
Satisfaction with the result letter and v NT NT 7 v NT
follow-ups instructions
The total number of outcomes measure n=21
Proportion measured 12/20 8/20 9/20 10/20 12/20 5/20

v/ ,outcome measured in the paper.
NT, Not Tested; TNR, Tested Not Reported.

result, the primary outcomes of this stage included:
‘satisfaction with the information material’ (n=2,
33%),*' *° ‘satisfaction with the test kit’ (instructions/
usage) (n=2, 33%),* ¥ ‘satisfaction with communica-
tion of the risks and benefits of colonoscopy’ (n=3,
50%)* *' ** and ‘anxiety and disturbance in daily
activities and sleep’ (n=2, 33%)* ¥ (table 2). The
online supplemental table 3 provides a summary of

Satisfaction with the information material

The studies by Burén et al (2017) and Gupta et al (2012),
which examined participant satisfaction with the informa-
tion about screening tests, found that people who partic-
ipated in the programme were highly satisfied with the
information material (a scale of 8.9 out of 10 and 98%
were satisfied, respectively). A subgroup analysis, reported
in Burén’s study, revealed that people who did not attend

the patientreported experience pre-colonoscopy  their appointment were significantly more likely to report
procedure. an incomplete understanding of the invitation letter than
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those who participated (38.9% vs 28%, p=0.001) (online
supplemental table 3).

Satisfaction with communication of the risks of colonoscopy
The studies by Plumb et a/, Ghanouni et aland Gupta et al
also measured risk and benefit communication (table 2).
Both Plumb et al and Ghanouni et al reported high satis-
faction (95.7%). Plumb et al (2017), found that patients
receiving colonoscopy were significantly more likely to
be satisfied with the communication of risks and bene-
fits compared with those receiving CTC (95% of colonos-
copy patients were satisfied compared with 86% of CTC
patients; p<0.0001). In another study by Ghanouni et al
(2016), male participants were significantly more likely
to report being satisfied with the communication of risks
and benefits, than females (96% vs 95%; p<0.01). Gupta
et al which compared participants from the BCSP and
non-BCSP pathway report the latter group not having an
adequate explanation of the risk: 13% compared with 0%
of participants in the non-BCSP, p=0.03"" (online supple-
mental table 3).

Anxiety and disturbance in daily activities and sleep

Finally, a study by Denters et al (2012) reported distur-
bance in sleep and daily activities before colonoscopy
(table 2). They found that 125 of 273 (48%) participants
did not experience any disturbance in daily activities,
while 21% of participants (n=75) reported disturbance
for half a day, 20% (n=75) for the entire day and 13%
(n=34) for more than a day before the procedure.
Regarding sleep disturbance, the authors also reported
that 33% of respondents reported sleep disturbance for
one night before the procedure (online supplemental
table 3).

OUTCOME 2: TEST EXPERIENCE

The second stage comprised the colonoscopy experience,
from taking the bowel preparation, until being in the
recovery room (table 2). The online supplemental table 4
includes a summary of the patientreported experiences
during the colonoscopy procedure.

The reported outcomes measured comprised ‘satis-
faction with bowel preparation and instructions’ (n=5,
85.71%),%% 3734 «discomfort’ (n=6, 100%) and ‘compre-
hension of the results on the day of the appointment’
(n=6, 85.71%) 293954

Satisfaction with bowel preparation procedure/instructions
The bowel preparation procedure was a common concern
across all studies and was frequently reported as the worst
aspect of the experience. For example, Denters et al
(2012) observed that most responders (82%) cited that
the drinking of the bowel preparation was burdensome.
The items ranged from 1 to 5 (1=not at all, 5=very, mean:
2.87, SD: 1.28).

A slightly higher proportion of men (98%) and
older responders (aged >68-93 years) reported being

satisfied with the bowel preparation, compared with
women (97.7%) and younger individuals (aged 59-64
years old) (p=0.04)34. Burén et al found that younger
women, aged 50-59, years were less likely to be satisfied
and reported greater discomfort completing the bowel
preparation than men the same age (60.7% of women
aged 50-59 reported some or a lot of discomfort during
preparation, compared with 39.4% of men the same age;
p<0.001)** . Similarly, Denters et al (2012) found that
women were more likely to report discomfort from the
effects of bowel preparation than men (mean discomfort
scores were 1.73 and 1.39, respectively; p=0.01). Denters
et al, also measured the most burdensome experience of
participating in the screening programme and found that
the burden of drinking the bowel preparation solution
was endorsed most frequently? (n=148, 56%) followed by
the burden of abdominal reports (n=53, 20%).

Sarkar et al (2012) compared bowel preparation
outcomes between adults in the BCSP pathway and symp-
tomatic non-BCSP pathways and found that poor expe-
rience was reported more in non-BCSP patients than in
BCSP patients (BCSP 5% vs non-BCSP 17%; p<0.001).
They suggested that the reason for this was the superior
quality standards within the BCSP, such as ‘The Caecal
intubation rate’ (99% vs 91% respectively; p>0.001),
which conceivably supports the notion of an ‘elite tier’ of
endoscopists created for the programme.

Pain/discomfort from colonoscopy

Denters et alfound that patients reported pain or discom-
fort from the colonoscopy procedure as the second most
burdensome aspect of participating in the screening
programme (20%, n=53).”

In Plumb et al’s study, significantly more people under-
going CTC considered the test to be more uncomfortable
than expected (n=506/1970, 25.7%); compared with
colonoscopy users (10 705/50 975=21.0%) (p<0.0001).29
32

Of the three studies that investigated pain and discom-
fort experience by gender,”** Ghanouni et al found that
women (25.1%) were more likely than men (18.0%) to
report unexpected discomfort (p<0.01). Buran et al and
Denters et al found no significant differences between
gender. Two studies found that adequate bowel prepara-

tion was associated with reduced odds of painful colonos-
30 33

copy.

Ghanouni et al measured participants’ level of depriva-
tion, by using their postcode and explored whether socio-
economic status was associated with test experience. They
found that individuals in the most deprived group of
postcodes were more likely to report unexpected discom-
fort than those in the more affluent groups of postcodes
(low deprivation: n=3880 (19.5%), medium depriva-
tion: n=3878 (21.2%), high deprivation: n=2909 (23.0%;
p<0.01). They also found that individuals in the most
deprived group of postcodes were less likely to report
sedation administration than those in the least deprived
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groups of postcodes (low deprivation: 81.2%, medium
deprivation: 79.0%, high deprivation: 75.8%, p<0.01).**

Satisfaction with results, feedback and follow-up

Four studies (66.67%) measured patients’ assessment
of the communication of the test result.”’ ***° Studies
reported that 83.4-97% of patients understood what
their results meant. When comparing BCSP participants
and symptomatic patients, Gupta et al (2015) found that
BCSP participants were significantly more likely to report
comprehension of the communication of the results than
symptomatic patients (BCSP 97% vs symptomatic patients
64%, p<0.001) (online supplemental table 4).

OUTCOME 3: POST-TEST EXPERIENCE

The final stage focused on the post-procedure experi-
ence, which spanned the day after the test, until at least
2weeks after and examined pain and discomfort post-
procedure (n=3, 50%) ,29 3331 45 well as overall satisfaction
(n=3, 50%)30 3335 and complications, side effects and daily
restrictions (n=5, 83.3%)*°!' %3 (table 1). A summary of
the data from each study is included in the online supple-
mental table 5.

Pain and discomfort post-procedure

Three studies (50%) reported patients’ experience of
pain and/or discomfort post-procedure. Abdominal prob-
lems were the most frequently reported type of discom-
fort after colonoscopy. Two of the studies found that only
a small proportion of individuals (14.8%) experienced
some pain and discomfort after the test.*”** However, in
one of the studies, 85% of participants reported at least
some degree of pain and 22% experienced a high level
of pain.33

Plumb et al (2017) reported those who underwent
a colonoscopy were more likely to report feeling more
uncomfortable than expected compared with CTC (57%
vs 26%, p=0.001).

In one study, women were more likely to report higher
pain and discomfort after going home than men.**
Ghanouni et al stated the proportion reporting post-
procedure pain was 18.2% in women and 12.3% in men,
and the odds for painful colonoscopy were increased in
women (OR 1.70, 95% CI 1.62 to 1.80, p<0.01). Another
study found no difference between men and women,”
and the remaining studies did not measure gender
differences.

Individuals in the most deprived group of postcodes
also reported experiencing pain and discomfort after
going home more frequently than individuals from the
least deprived population (16.1% vs 13.6%, p=0.01,
respectively).”*

Complications, adverse effects and daily restrictions

Perforation and post polypectomy bleeding were the
two most frequently reported complications and side
effects for the five studies that investigated them, even

though they were proportionally rated very low by
patients.**' %3 Plumb et al stated that, of 64312 individ-
uals, 683 had complications and colonoscopy complica-
tions were more often recorded (compared with CTC),
including 34 perforations, 10 cardiac arrhythmias and 2
respiratory arrests.

Ghanouni et al reported that 7.6% of responders
reported rectal bleeding after going home; women
reported it significantly more often than men (6.8% vs
8.2%, p=0.03). Furthermore, older patients were less
likely to report rectal bleeding (65-68 years, 7.3%, and
69-93 years, 7.4%) than younger responders (59-64 years
old, 8.0%, p=0.01).

Denters et al (2012) measured participants’ daily
restrictions and found that most responders (71%) could
resume their normal activities after the procedure without
any restrictions. However, 13% took half a day to return
to their normal activities, 9% took the entire day and 7%
took more than a day.

Finally, Gupta et al (2015) compared complica-
tions between participants in the BCSP and diagnostic
patients observed that none were reported in the BCSP
participants, and 10 complications were reported in
diagnostic patients (8 post-polypectomy bleeding, 1 post-
polypectomy syndrome and 1 colonic perforation).

Patients’ overall satisfaction: experience/expectation

Half of the studies reported patients’ overall experience
and satisfaction with the screening programme™ ** %
(table 1). Denters et al found that overall satisfaction was
high (the mean score was 7.9 out of 10). In their study,
Burén et al asked participants to list the most satisfying
aspect of the programme and the most where improve-
ment is needed. ‘Early cancer detection’ was the most
mentioned positive aspect (n=478, 52.4%), followed by
‘the ease, convenience (n=94, 10.3%), and speed of the
screening process’ (n=85, 9.3%). The least positive aspect
for improvement was ‘colonoscopy preparation’ (n=33,
3.6%) and the ‘waiting time receiving results letter’

(n=22, 2.4%).

DISCUSSION

Summary of main findings

This review found that the most burdensome aspect of
colonoscopy, offered to adults with a positive FOBT/FIT
CRC screening result, is the bowel preparation. Impor-
tantly, this review also found that adequate bowel prepa-
ration is a pertinent and modifiable predictor for a less
painful colonoscopy.

This review also found that pain and discomfort were
frequently reported during and after the procedure,
and that, women reported a higher degree of abdominal
pain, more complications and greater difficulty sleeping/
longer day disturbance in the days before and after the
procedure. This could be due to previously suggested
reasons, such as the full colonic length being larger in
women.*® Interestingly, this review found that more men
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responded to the questionnaires than women across the
studies. This may be due to the fact that more men are
invited for colonoscopy as they are more likely to have an
abnormal result. Similarly, this review found that younger
participants (less than the average age) reported more
discomfort during and after the procedure, experienced
more side effects and had more difficulty getting back to
their daily activities, compared with older participants.

One interesting finding by Ghanouni et al, was inad-
equate sedation among the socioeconomically disad-
vantaged population which might explain that highly
deprived participants report experiencing greater pain
and discomfort with colonoscopy. We think that poten-
tial reasons may be related to work, travel and finance.
People who are more deprived might not have adequate
support commuting to the hospital and back home, less
likely to have salaried jobs and therefore lose pay when
taking time off. So, they need to go back to work and
therefore, cannot be sedated.

More research is required to assess why less deprived
participants experienced more discomfort and received
less sedation in the screening programme.

Comparisons with the previous literature

When comparing our findings with previous reviews, there
was similarity on many fundamental elements of patient-
reported experience of colonoscopy in CRC screening.
For example, our findings on discomfort associated with
bowel preparation support the results of previous reviews
investigating patient experience with colonoscopy in
other contexts (eg, symptomatic setting).12 2287 Similarly,
our review is consistent with other reviews, which have
reported pain from colonoscopy to be a major issue of
patient satisfaction.”*’ These findings are also aligned
with the qualitative studies’ exploring patient experi-
ence."?*!

Importantly, our review is the first to show this to be
the case in the context of colonoscopy as a follow-up
test for positive FOBT/FIT-based CRC screening, and
that women in particular are more likely to report
discomfort and pain during and after colonoscopy,
in this context. This is consistent with previous litera-
ture where women reported a higher level of pain and
discomfort in other contexts.” ** Our review is also
the first to find that older participants are less likely to
report pain and discomfort than younger participants,
in the context of follow-up colonoscopy. This appears
to contradict previous studies, where pain was reported
to be more intense in older patients with previous colo-
noscopy experience.”> One possible explanation for this,
is that, in contradictory studies, such as Bugajski’s study,
participants were offered three types of sedation: no
sedation, benzodiazepine-opioid sedation (administered
by endoscopist) or propofol sedation (administered by
anaesthesiologist). The latter type was significantly asso-
ciated with less painful colonoscopy; however, propofol
cannot be offered to everyone since it is associated with

complications, such as cardiovascular events, or pneu-
monia, which could put older participants at additional
sl 23

risk.

Implications for policy and future research

There is a dearth of literature assessing patients’ experi-
ence among seldom heard groups, such as ethnic minority
groups, those with learning disabilities and those experi-
encing homelessness. This will not allow us to conclude if
health delivery inequalities were addressed among these
populations. As a potential result, the data may be skewed
and cannot be used to reduce inequalities in patient
experience for these groups. Further, advanced colonos-
copy instruments are in the market now and, based on
evidence, they have been linked with improved colonos-
copy experience.””™ Future research of these advanced
instruments should be conducted to both enhance the
quality of screening services and patients’ experience of
colonoscopy.

Pain from the procedure was reported quite often.
Therefore, it is recommended for all bowel screening
centres to focus on improved bowel preparation tech-
niques and encourage participants to take bowel cancer
preparation seriously and carefully to have more effective
results with less painful experience of colonoscopy.

Women and younger adults were less satisfied with the
experience than men and older participants in general.
Research is now needed, therefore, to understand why
younger adults and women experience more pain during/
after colonoscopy, compared with their counterparts.

Strengths and limitations

This review has several limitations in the review itself and
in the included studies. Over half of studies originated
from the UK, limiting the generalisability of findings to
other settings. This may be because our search strategy
was in line with the English National Bowel Screening
Programme. We were interested in patients-reported
experience of colonoscopy after a positive stool test,
which excludes many other screening programmes. We
chose this strategy as the experience of first line colo-
noscopy for an asymptomatic population at average risk
is different to that for people whose CRC risk after an
abnormal FOBT /FIT averages around 10%.

None of the papers reviewed reported differences
by patient ethnicity, which would have provided better
insight into any ethnic inequalities in screening expe-
rience; another general shortcoming of the literature
is that none of the studies assessed the extent to which
pre-test experience was affected by potential access issues,
relating to availability or affordability of private/public
transport.

Half of the studies were of moderate quality, reducing
the reliability of the results (online supplemental table
6 for the CASP quality assessment tool). We did not
include studies not available in English (meaning some
relevant literature may have been excluded). Finally,
it was not possible to conduct meta-analysis, due to the
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heterogenicity of the reported outcomes, time assessment
of the data and the different design of the studies.

This review also has several strengths: (1) titles, abstracts
and full papers were reviewed by two reviewers, mini-
mising the likelihood that relevant peer-reviewed articles
were excluded; (2) multiple databases were searched,
again, minimising the likelihood that relevant peer-
reviewed articles were excluded; (3) only peerreviewed
articles were reviewed, improving the reliability of data
that were included.

CONCLUSION

This systematic review of the literature highlighted
patientreported experiences, which were generally posi-
tive for the key outcomes of the review. Anxiety and sleep
disturbance were often reported before the colonoscopy
experience. Bowel preparation and discomfort during
and after the test, with particular vulnerability in women
and younger patients, were the most reported unsatisfac-
tory colonoscopy experience. Bowel screening centres
should encourage participants, particularly women, to
adhere to bowel preparation guidelines for a better colo-
noscopy experience. Meaningful motivations were also
reported from the literature, including a positive attitude
to screening, and early detection of bowel cancer.
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Appendices for systematic review study
1.1 Supplementary Table 1 A: Search Strategy for systematic review study: Database(s): Ovid MEDLINE(R) 2000 to June, 2021

1 | Colorectal Neoplasms/ 110010
2 | bowel cancer.mp. 2377

3 [lor2 111517
4 | bowel cancer screening.mp. 562

5 | "Early Detection of Cancer"/ 37516
6 [4or5 37775
7 | Colonoscopy/ 31298
8 | FIT.mp. 157988
9 | f?ecal immunochemical test*.mp. 1855
10 | FOBT.mp. 1482
11| 7o0r8orSor10 189625
12 | Patient* experience*.mp. 77706
13 | Patient reported outcome measures.mp. 20030
14 | PROMs.mp. 4844
15 | PREMs.mp. 234

16 | Acceptability.mp. 52747
17 | Patient Satisfaction/ 89442
18 | 12or13or 14 or 150r 16 0r 17 230496
19 |3and 6and 11 and 18 94
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1.2 Supplementary Table 1B: Search Strategy for systematic review study: Database(s): APA Psyclnfo 2000 to June 2021
1 | colorectal cancer.mp. 3060
2 | bowel cancer.mp. 123
3 |lor2 3131
4 | bowel cancer screening.mp. 56
5 | early detection of cancer.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh word] 1773
6 |4or5 1808
7 | colonoscopy.mp. 789
8 | FIT.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh word] 67975
9 | f?ecal immunochemical test*.mp. 99
10 | FOBT.mp. 212
11| 7o0r8o0r9or10 68821
12 | Patient* experience*.mp. 10786
13 | Patient reported outcome measures.mp. 1622
14 | PREMs.mp. 38
15 | PROMs.mp. 425
16 | Acceptability.mp. 18688
17 | Patient* Satisfaction*.mp. 14896
18 |12or13orl4orl15o0rl6orl17 44163
19| 3and6and 11 and 18 7
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1.3 Supplementary Table 1C: Search Strategy for systematic review study: Database(s): Embase 2000 to June 2021

1 colorectal neoplasms/ 16540

2 bowel cancer.mp. 4253

3 lor2 20609

4 colorectal cancer/ or bowel cancer screening.mp. 191149

5 early cancer diagnosis/ 13274

6 4or5 203544

7 colonoscopy/ 102840

8 FIT.mp. 203861
f?ecal immunochemical test.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword

° heading word, floating subheading word, candidate term word] 25
FOBT.mp. [mp-=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword heading word, floating

10 subheading word, candidate term word] 2930

11 7or8or9orl0 305143
patient* experience*.mp. [mp-=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword heading

2 word, floating subheading word, candidate term word] 133719
patient reported outcome measures.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name,

v keyword heading word, floating subheading word, candidate term word] o7t
PROMs.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword heading word,

14 floating subheading word, candidate term word] 7499
PREMS.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword heading word, floating

15 subheading word, candidate term word] e
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acceptability.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword heading word,
e floating subheading word, candidate term word] oL
17 patient satisfaction/ 168996
18 12or13or14or15o0r16o0r17 372880
19 3and 6and 11 and 18 64

Results Tables

Supplementary Table 2: Overview of studies

(non-participants) profile,
553 from the PNeg
(Negative test) and 326
from the PPo (positive
test)

-In total, 912 people
agreed to participate in
the survey

-Response rate: 76.7%
-Gender ratio: women
53.5, men 46.5

-Age (min max, average)

+ colonoscopy

invitation letter, and role
of the general
Practitioner

(grouping of

“not at all”, “barely” or
“fairly”” easy to
understand)

2- Programme-based
telephone service:
a-Incomplete resolution
of the reason for calling
(not resolved at all, barely

the instructions

“alot of”’, “some’” and “few”’
difficulties

—Some difficulty collecting the
sample

“alot of”’, ““some’” and “few”’
difficulties

2-colonoscopy

experience

-discomfort during colonoscopy
prep

Some/a lot of discomfort during

quite/very worried
during the waiting
time.

-Some concern when
the result was
received

“alot of”’, “‘some”’
and “a little” concern
-Incomplete
understanding of the
information about the
test result (‘some”’,

Author/ Sample characteristics Type of Timing of patient-reported Outcome 1 Outcome 2 Outcome 3 Demographic
country screening assessment Pre-test experience Test experience Post-test experience factors & additional
information
Plumb etal, | -Sample size: 52,805. -FOBt firstline. | -Screened tested between -Satisfaction with the -Expected comfort -Rectal/ abdominal - Gender
2019, UK -Response rate: 79%. -CTC January 1st, communication of risks -Expected pain pain differences
-Gender ratio: female (Second line 2011, and December 31st, and benefits of SA-SD. binary yes/ no -Age differences
41.4%. test) 2012, (the first two full CTC and colonoscopy. -Test stopped/Paused response. -Ethnicity not
-Age (min max, average) + colonoscopy calendar years after -Bowel preparation binary yes/ no response. -understood their reported
60-74, mean 66.3. -CTC was programme roll-out). instructions. - Dignity and respect results -Socioeconomic
-Ethnicity: Not given. performed -All participants undergoing a | -A five-point Likert-type SA-SD SA-SD. Status (SES)
-Deprivation: median when colonic test are sent a scale (Strongly agree to -Variation across screening -Complication Deprivation
deprivation = 42nd colonoscopy standard questionnaire 30 strongly disagree. centre (adverse reaction to
percentile. was incomplete | days after the process. SA-SD bowel prep, pain,
or unsuitable. bleeding, perforation
SA-SD
Buron, -Sample size: 1189 FOBT Between December 2013 and | 1-Informational material, 1-FOBT collection -Waiting time to -Age differences
2017, Spain | people: 310 from the NoP | (First line test) February 2014 understanding of the Some difficulty understanding receive results was -Gender differences

-Differences in
uptake/ outcomes
between the 3
groups, participant
with positive FOBT,
negative FOBT, and
non-participants
-Ethnicity:

Not reported
-Deprivation: Not
given
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and of these, 273
returned the
questionnaire.
-Response rate: (73 %)
-Gender ratio: 53%were
men.

-Age (min max, average)
50-75 years, mean age
was 63 years

-Ethnicity:

Dutch, 257 (96%)
Other, 10 (4%)

-SES:

Education level, n (%)
Low 73 (28)
Intermediate: 128 (49)
High: 63 (24)

with positive FIT

pilot catchment area
(selected from the population
database

based on date of birth and
postal code) was sent an
invitation package for the
second screening round
-The duration of the study
not given.

-Questionnaire to test
positive participants 2 weeks
after their colonoscopy.

-A short waiting time for
the colonoscopy
appointment.

-Quality of preparation, n
(%).

-Complete dose or split
dose (Good, Fair, Poor)

- Burden of drinking of
the bowel prep
(quite/very, a
little/somewhat, not at
all).

-Embarrassment:
a-embarrassment with
the effects of bowel prep
(quite/very, a
little/somewhat, not at

-Burden, pain, embarrassment of
the effect of bowel prep.

-Of the introduction to
colonoscopy.

-Of colonoscopy procedure itself.
-Burden of recovery

-Burden of abdominal complains
after procedure.

- Discussion of the preliminary
results of colonoscopy on the day
of the procedure.
-Embarrassment with
colonoscopy itself

(quite/very, a little/somewhat,
not at all).

- Pain from colonoscopy itself
(quite/very, a little/somewhat,

activity and sleep on
the day after the
procedure and level
of sleep disturbance
in the nights after the
procedure.

(n of participants,%)
-Burden of waiting for
results (quite/very, a
little/somewhat, not
at all).

-Overall satisfaction
with the procedure
(Mean score

which each of a list of
19 items was chosen
as one of the three

Author/ Sample characteristics Type of Timing of patient-reported Outcome 1 Outcome 2 Outcome 3 Demographic
country screening assessment Pre-test experience Test experience Post-test experience factors & additional
information
50-69 resolved or somewhat the colonoscopy “little”” and ““no”’).
resolved) -Overall assessment
b-Some difficulty making of program (positive
telephone contact aspect and
(hardly/not at all simple improvement)
c-Excessive waiting time (arranged in groups
to be seen (fairly/very). and number of
times mentioned).
Ghanouni, -Sample size: 50858 Colonoscopy Data were extracted between | (informed choice) (physical discomfort) Post-test abdominal Gender differences
2015, UK -Response rate: 79.3 % / screening 1Jan -Satisfaction with the -Expected discomfort during the pain (SA-SD) -Age group
-Gender ratio: men (58.6 Participants 2011 and 31 Dec 2012 (i.e. communication of risks test -Adverse effect, e.g. differences
%). with positive two full years after and benefits of SA-SD bleeding (binary yes/ (ranged
-Age (min max, average) FOBT in BCSP completion colonoscopy. -Test stopped or posed no response). 60-74, mean 66.3).
60-74, mean 66.3 of the program’s rollout in -Bowel preparation binary yes/ no/DR response. -Colonoscopy results -Ethnicity not
-Ethnicity: Not given 2010). instructions (SA-SD) -use of sedation clear (SA_SD) reported
-Deprivation: the median -Satisfaction with SP binary yes/ no/DR response. -SES deprivation
IMD score was 14.6 (IQR (SA_SD) -Treated with respect and privacy
8.6— Contacting free helpline was maintained (SA-SD)
24.6). (binary yes/ no response).
-Satisfaction with helpline
(SA-SD)
Denters, -Sample size: of 373 FIT- Colonoscopy -A random sample of the - Good explanation -Embarrassment/pain/ and Disturbance of -Gender differences
2012, The positive persons (Second line) population aged 50-75 years | of the colonoscopy burden. normal living -Age differences
Netherlands | underwent colonoscopy, / Screening living in the screening procedure. -Burden of bowel prep - Restrictions of 50-75 years, mean

age was 63 years
-Test results
differences within
outcomes

-Reported
demographics but
not measured
across outcomes;
a- Education level, n
(%)

b- SES:

Low 73 (28)
Intermediate: 128
(49)

High: 63 (24)

c- ethnicity
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Author/
country

Sample characteristics

Type of
screening

Timing of patient-reported
assessment

Outcome 1
Pre-test experience

Outcome 2
Test experience

Outcome 3
Post-test experience

Demographic
factors & additional
information

all).

b-embarrassment with
introduction of
colonoscope (quite/very,
a little/somewhat, not at
all).

-Pain from effects of
bowel prep (quite/very, a
little/somewhat, not at
all).

- Restrictions of activity
and sleep on the day
before the procedure and
level of sleep disturbance
in the nights before (n,%)

not at all).

-Burden of colonoscopy itself
(quite/very, a little/somewhat,
not at all).

-Burden of recovering from
sedation (quite/very, a
little/somewhat, not at all).

- Restrictions of activity and sleep
on the day of the procedure (n of
participants, %).

most important
contributors to a
more satisfactory
colonoscopy
procedure).

-Good explanation

of the colonoscopy
procedure, discussion
of the preliminary
results of
colonoscopy on the
day of the procedure,
and a short waiting
time for the
colonoscopy
appointment were
selected most often.

Dutch, 257 (96)
Other, 10 (4)

Gupta,
2012, UK

Sample size: Of the 1488
participants requiring
further

investigation, 1339 (90%),
1138 (85%) were
considered suitable for a
colonoscopy,

attended the clinic. 1057
(79%) went on to have a
first procedure
colonoscopy (of the 1138
considered

suitable for colonoscopy,
81 did not attend), 115
had a

CTC and eight had a
flexible Sigmoidoscopy
-100 consecutive patients
(50 routine diagnostic
and 50 BCSP
colonoscopies) were
giving a questionnaire to
complete at home.
-Response rate: The

colonoscopy
/ screening +
surveillance
after +FOBT

-The screening and
symptomatic

populations in the St Mark’s
bowel cancer screening
centre attending between
October 2006 and September
2009.

-Patients were given a
questionnaire to complete at
home following the
procedure.

Differences in satisfaction
between screened and
symptomatic patients
experience.

-Clear information
material

(Yes/No).

-Opportunity to ask
questions

(Yes/No).

-Adequate explanation of
risk

(Yes/No).

-Pre-procedure anxiety
(relaxed, slight concern,
worried-fearful).

-Differences in satisfaction
between screened and
symptomatic patients experience
during procedure.

-Privacy maintained during
procedure

(Always, most of time).
-Adequate sedation

(Yes, right amount, needed
more).

-Level of discomfort during
procedure (minimal, slight
discomfort, quite uncomfortable,
extremely uncomfortable
/painful).

-Test stopped/paused

(Yes, No)

-Unexpected and overwhelming
room

(Yes, No)

-Enough time to recover (Yes, No)

Differences in
satisfaction between
screened and
symptomatic patients
experience after
procedure

-Results adequately
explained (Yes, Told
to see GP/OPD, No).
-Following steps
instructions given
(Yes, No)
-Appointment given
(Yes, No)

-Treated with dignity
(Yes, Less than all
times)

-Reported
demographics but
not measured
across outcomes;
a- Gender

20.79% men

b- Age (mean)
66.7

Others:
-Colorectal cancer
characteristic of
patients diagnosed
with CRC in
screening program
-Abdominal
symptoms.
-Bleeding.
-Change in bowel
frequency.

-Rectal irritation
-Weight loss
-Complication

Ten were related to
colonoscopy
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-Response rate: 68%
-Gender ratio: Male
gender BCSP 63%, 51%
NON-BCSP.

-Age (min max, average):
BCSP 65 years, Non-BCSP
65

after + FOBT

that underwent colonoscopy.

-Telephone interview clinics
30 days following their
procedure.

was rated the worst by
the NON-BCSP group

10‘much better than expected’.
-Procedure experience

0-10; 0 was the worst score that
denoted ‘terrible’, 5; average and
10 the best score denoting
excellent’.

-Pain

0-10; 0 being the best score
denoting ‘none’, and 10;
denoting the ‘worst pain ever
experienced

-Comfort

1-5; 1 being the best score
representing ‘Comfortable
throughout procedure’, 2;
‘Comfortable through majority
of procedure’. 3; ‘Some
discomfort, but as expected’. 4:
Uncomfortable in long periods of
procedure and 5 the worst score
representing Very uncomfortable
throughout procedure’.
-Sedation use (Frequency
between the groups)

1-5; 1 was the worst
score denoting
‘Never’, 2; ‘Only if

no other optior’, 3; ‘If
necessary’, 4; ‘Yes,
willingly’ and

5 the best score
denoting 'Yes & | will
recommend the
procedure to others’.

Author/ Sample characteristics Type of Timing of patient-reported Outcome 1 Outcome 2 Outcome 3 Demographic
country screening assessment Pre-test experience Test experience Post-test experience factors & additional
information
overall response rate was (eight post
76% (42 in the BCSP polypectomy
group and 34 in the bleeds, one post
diagnostic group. polypectomy
-Gender ratio: syndrome and one
46 (57.5%) men colonic
screening patients, perforation).
146 (58%) men
symptomatic patents.
-Age (min max,
average):60-75 years,
average screening
patients 66.7,
symptomatic 66.3
Sarkar, Sample size: 488/720 Colonoscopy/ -Patient survey -Bowel prep -Procedure expectation -Complication -The effect of
2012, UK patients completed the screening + was performed between Poor bowel preparation 0-10; 0 being the worst score -Test repeatability ( colonoscopies
study. surveillance 1/1/07-01/10/08 on patients where bowel preparation | and’, 5 ‘as expected’ and willingness to repeat) | experience to

patient’s
satisfaction

Kaya G, et al. BMJ Open 2023; 13:e071391. doi: 10.1136/bmjopen-2022-071391
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Supplementary Table 3: Pre-colonoscopy experience

understanding of the
invitation letter
Overall: 37.6%
Participants: 38.9%
Non-participants:
28.0%

P<0.001.

-Incomplete
understanding of the
information brochure:
Overall: 37.7%
Participant and non-
participants wasn’t
significant

-Overall assessment of
the Programme’s
written information
(scale 0-10) : 8.86
Mean participants: 8.89
Mean non-participant:
8.57

P<0.008

with a pathological
test result (Ppos)
reported greater
difficulties than the
participants with a
normal result
(Pneg).

-Some difficulty

in understanding
the instructions:
Pneg: 1.5%

Ppos: 7.0%
P<0.001

-Some difficulty in
collecting the
sample:

Pneg: 1.3

Ppos: 10.5%,
P<0.001

respondents
reported having
made telephone
contact with

the Programme,
of these:

Some reported
difficulty making
contact
(hardly/not at all
simple):

Overall: 27.1.
Participant: 31.0%
Non-part: 0.0%
P<0.013

-Some reported
Incomplete
resolution of the
reason for calling
(not resolved at
all, barely
resolved or
somewhat
resolved)
overall:18.8%

Author Satisfaction with Satisfaction with Satisfaction with Satisfaction with Satisfaction with Satisfaction with Anxiety and Most important
information material test kit instructions/ | communication of the communication of the waiting time helpline service disturbance in daily | contributor to
(The invitation letter) usage risks of the diagnostic test | benefits of the appointment activities and sleep satisfaction
diagnostic test (SSP/ test)
Plumb, Not Tested (NT) -CTC participant Respondents agreed or Respondents agreed or | NT NT NT NT
2019, UK who found the test strongly agreed they strongly agreed they
easy to use: understood risks of tests. | understood benefits of
1752/1958 89% CTC:1712/1970 (86.9%) tests.
-Colonoscopy Understanding was CTC: 1844/1970 (93.6
participants who slightly higher for %)
found the test easy | colonoscopy Understanding was
touse: Colonoscopy: slightly
46,285/50,975 48,783/50,975 (95.7 %) higher for colonoscopy
90.8% P< 0.0001 Colonoscopy:
-The differences 50,057/50,975 (98.2 %)
were not significant P< 0.0001
Buron, -By participation -By test results NT NT NT By participation NT NT
2017, Spain Incomplete the participants 5.6% of the
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Author Satisfaction with Satisfaction with Satisfaction with Satisfaction with Satisfaction with Satisfaction with Anxiety and Most important
information material test kit instructions/ | communication of the communication of the waiting time helpline service disturbance in daily | contributor to
(The invitation letter) usage risks of the diagnostic test | benefits of the appointment activities and sleep satisfaction
diagnostic test (SSP/ test)
participants: 19.0
non-participant:
16.7
Comparison
Participant and
non-participants
wasn'’t significant.
Ghanouni, Tested, not reported TNR Patients (strongly) Patients (strongly) TNR TNR NT NT
2015, UK (TNR) agreeing that they had an | agreeing that they had
understanding an understanding
of the risks: Overall, of the benefits Overall,
95.7% 98.2 %,
-By Gender -By Gender
Female 20 073 (95.3) Female 20 652 (98.0)
Male 28 593 (96.0) Male 29 301 (98.4)
P<0.01 P<0.01
-By age: -By age:
59-64 (95.7) 59-64 (98.2)
>64-68 (95.9) >64-68 (98.3)
>68-93 (95.5) >68-93 (98.1)
The differences were not | The differences were
significant not significant
-By Index of Multiple -By IMD
Deprivation (IMD) low: (98.3) medium:
high vs. Low, p<0.01 (98.3) high: (97.9)
The differences were
not significant
Denters, NT NT TNR NT NT Disturbance in daily | The most
2012 activities before important
The colonoscopy contributors to a
Netherlands -(125, 48%) more satisfactory
participants had not | colonoscopy
experienced any procedure:
disturbance in daily
activity: 93 selected “good
-21% disturbed for explanation
half day of the
-20% disturbed for colonoscopy
one whole day. procedure”,
-13% indicated they
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Author

Satisfaction with
information material
(The invitation letter)

Satisfaction with
test kit instructions/
usage

Satisfaction with
communication of the
risks of the diagnostic test

Satisfaction with
communication of the
benefits of the
diagnostic test

Satisfaction with
waiting time
appointment
(SSP/ test)

Satisfaction with
helpline service

Anxiety and
disturbance in daily
activities and sleep

Most important
contributor to
satisfaction

had had a
disturbance of daily
activities for more
than 1 day before
the

procedure.

-Sleep disturbance
the night before
-52% had not
experienced any
sleep disturbance.
-33 % for one night
-7 % for two nights
-9 % for more than
2 nights

Women and
participants
younger than 60
reported
restrictions

in daily activities
more often than did
men and
participants over
age 60,

-By Gender
women, 54%
reported a
complete

day’s disturbance,
compared with 39%
of men (P=0.013).

- Men had sleep
disturbances before
the procedure less
often than did
women; 62% of
men indicated no
sleep disturbance at
all, compared with

P value not given

71 selected “ a
short waiting time
for the
colonoscopy
appointment

P value not given

Kaya G, et al. BMJ Open 2023; 13:e071391. doi: 10.1136/bmjopen-2022-071391



Supplemental material

R T ek e Wi

IS supp

i el

arising from any reliance
he author(s) y

Author

Satisfaction with
information material
(The invitation letter)

Satisfaction with
test kit instructions/
usage

Satisfaction with

communication of the
risks of the diagnostic test

Satisfaction with

communication of the

benefits of the
diagnostic test

Satisfaction with
waiting time
appointment
(SSP/ test)

Satisfaction with
helpline service

Anxiety and
disturbance in daily
activities and sleep

Most important
contributor to
satisfaction

40% of women
(P=0.001).

-By age

Among participants
under 60, 58%
reported a
complete day’s
disturbance,
compared with 40%
of participants over
60 (P=0.001).
-Older participants
experienced
disturbances in
their daily activities
in the days before
the procedure less
often than did
younger
participants

51% of participants
aged over 60
indicated not
having experienced
any disturbances,
compared with 36%
of participants
aged under 60;
(P=0.027)

Gupta,
2012, UK

Participants are given
Clear information
material.

By health status
(BCSP/Diagnostic

NT

-Adequate explanation of

risk

By health status
BCSP/Diagnostic
13%) patients who

NT

NT

NT

pre-procedure
anxiety
Relaxed:
NON-BCSP: 11
(33%),

NT

No: NON-BCSP 0 (0%), underwent diagnostic.
BCSP: 1 (2%) colonoscopy reported not
Yes: having been given
NON-BCSP: 34 (100%),
BCSP: 41 (98%)

P=1.00

BCSP: 13 (32%)
Slight concern:
NON-BCSP: 16
adequate (48%),
explanation of the risk, BCSP: 18 (44%)
compared with no Worried-fearful:
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Author Satisfaction with Satisfaction with Satisfaction with Satisfaction with Satisfaction with Satisfaction with Anxiety and Most important
information material test kit instructions/ | communication of the communication of the waiting time helpline service disturbance in daily | contributor to
(The invitation letter) usage risks of the diagnostic test | benefits of the appointment activities and sleep satisfaction
diagnostic test (SSP/ test)
-Opportunity to ask patients within NON-BCSP: 6 (18%),
questions the BCSP group BCSP: 10 (24%)
No: NON-BCSP= 0 (0%), (P=0.03). The differences
BCSP: 0 (0%) were not significant
Yes: NON-BCSP
24(100%),
BCSP: 41(100%)
P value missing
Sarkar, 2012 | NT NT NT NT NT NT NT NT
Supplementary Table 4: Test experience
Author Satisfaction with Pain/Discomfort Use of sedation Test stopped/paused | Privacy/ Respect Comprehension of Satisfaction with results
bowel preparation maintained results on the day of feedback and follow up
procedure the appointment
/instructions
Plumb, Respondents found The test more uncomfortable Compares sedation with CTC participant: Almost all individuals Available in Outcome | - Available in Outcome 3
2019, UK bowel preparation than expected pain and discomfort, and 114/1970 (5.8%) agreed they had been | 3
instructions clear for CTC participants: with the item ( test Colonoscopy users: treated with both
tests. 25.7% more uncomfortable than | paused/stopped ) 2600/50,975 (5.1%) privacy and respect
CTC users: expected. e.g. There for both tests.
1875/1970 (95.2 %) This was a larger proportion than | There was no significant was no significant CTC participant:
agreement for colonoscopy. difference in asking for difference in asking Privacy 95.4%,
Colonoscopy users: Colonoscopy participants: the test to be for the test to be respect 96.2%
49,905/50,975 (97.9 21.0% more uncomfortable that stopped/paused whether | stopped/paused Colonoscopy
% expected. or not patients reported between the two participant:
statistically P<0.0001 receiving sedation for groups Privacy 97.9%,
significant their colonoscopy respect 98.4%
difference in favour sedated: 1867/39,441 there were
of colonoscopy (4.7 %), unsedated: statistically significant
P< 0.0001 587/9195 (6.4 %) differences
in favour of
colonoscopy
P<0.0001
Buron, Participants reported | Some or a lot of discomfort NT NT NT Assessment of the 78.9% of participants with a
2017, Spain some or a lot of during the colonoscopy communication of the | pathological result reported
discomfort during Overall: 2.1% pathological test experiencing some concern
preparation. By Gender: -Incomplete when receiving the call,
overall: 41.6% Women: 2.1 understanding of the -By Gender
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bowel instructions
was clear.

-By Gender

Female 20 579 (97.7)
Male 29 185 (98.0)
P 0.04

-By age:

Aged 59-64 (97.7)
Aged 64-68 (98.0)
Aged 68-93 (98.0)
P=0.11

The differences not
significant

-By IMD

low: 97.7

medium: 97.8

high: 97.9

P=0.37

The differences not
significant

-By Gender

Women: 25.1% were more likely
than men to report unexpected
discomfort 18.0 %)

P <0.01

-By age

patients aged >64—-68 years (20.8
) and

those aged >68-93 years (20.4%,)
were slightly less likely to report
pain after going home than those
aged 59-64 years (21.6 %)
P=0.06

The differences not significant.
-By IMD

individuals in the most deprived
tertile were slightly more likely to
report unexpected discomfort
than those in the least deprived
tertile

low: 3880 (19.5)

medium: 3878 (21.2)

high: 2909 (23.0)

P<0.01

Women: 86.7% more to
report receiving sedation
Men: 73.6 %

P <0.01

-By age:

Aged 59-64 (78.2)

Aged 64-68 (79.0)

Aged 68-93 (80.3)
P=0.25

The differences not
significant

-By IMD

Patients in the most
deprived tertile were also
less likely to report
sedation administration
than those in the least
deprived tertile

Low : 81.2%

Medium: 79.0%

High: 75.8%

P<0.01

stopped

-By Gender
Women: 6.8% more
asked for the test to
be paused men: 3.9 %
P <0.01

-By age:

Aged 59-64 (5.8)
Aged 64-68 (5.0)
Aged 68-93 (4.3)
P<0.01

-By IMD

low: 5.1

medium: 5.1

high: 5.2

P=0.40

The differences not
significant.

-By Gender
Women: 20 694
(98.2)

Men: 29 323 (98.4)
P=0.12

Overall, 97.9%
reported privacy was
maintained.

-By Gender
Women: 20 663
(98.1)

Men: 29 115 (97.7)
P0.01

-By age (respect)
Ppl aged 68+ were
treated with respect
more than ppl in the
age group of 59-68.
Aged 59-64 (98.1)
Aged 64-68 98.3)
Aged 68-93 (98.8)
P<0.01

-By age (privacy
maintained)

Ppl aged 68+ privacy
were maintained
more than pplin the
age group of 59-68.

Author Satisfaction with Pain/Discomfort Use of sedation Test stopped/paused Privacy/ Respect Comprehension of Satisfaction with results
bowel preparation maintained results on the day of feedback and follow up
procedure the appointment
/instructions
-By Gender Men: 2.1 information about the | women: 78.7%
women: 51.8% No differences between gender test result was men: 79.2
men: 31.7% or age. reported by 16.6% Not significant
p<0.001 -By Gender: -Only 6.5%

-By age Women: 13.7 (19 people) stated “a lot of
(greater among Men: 19.4 concern”.
people aged 50-59): No differences
60.7% vrs 45.9% between gender
(aged 60=69)
(P=0.001)
Ghanouni, Overall, 97.8% of Overall, 21.0% experienced more | 79.1% use of sedation 5.1% asked for the Overall : 98.3% TNR TNR
2015, UK patients felt the discomfort than expected. -By Gender colonoscopy to be treated with respect.
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preparation was
burdensome (mean
score 2.87, SD 1.28).
-By Gender

Women assigned
higher average
discomfort scores to
the effects of the
laxative

-Burden of drinking
the bowel prep
Women: mean score
3.12

Men: mean sore 2.66
P=0.03

-Burden of effects of
bowel prep

Women: mean score
2.31

Men: mean score
1.94

P 0.05

-Pain from effects of
bowel prep

Women: mean score
1.73

1.20), after post procedure pain
complaints (mean 2.55, SD 1.03)
-By Gender

Women assigned higher average
discomfort scores and more pain
from colonoscopy but the
differences were not significant.
-Pain from colonoscopy itself
Women: mean score 2.10,
SD=1.25

Men: mean score 1.84, SD 1.45
P=0.08

-Pain from abdominal complaints
Women: mean score 2.62, SD
0.99

Men: mean score 2.46, SD 1.11
P=0.56

Burden of colonoscopy itself
Women: mean score 1.79, SD
1.18

Men: mean score 1.65, SD 1.02,
P=0.32

Women: mean score 1.22
,SD 0.59

Men: mean score 1.14,
SD 0.46

The differences were not
significant

colonoscopy
procedure:

77 selected
“discussion of the
preliminary

results of
colonoscopy on the
day of the
procedure”.

Author Satisfaction with Pain/Discomfort Use of sedation Test stopped/paused Privacy/ Respect Comprehension of Satisfaction with results
bowel preparation maintained results on the day of feedback and follow up
procedure the appointment
/instructions

Aged 59-64 (97.4)
Aged 64-68 97.9)
Aged 68-93 (98.5)
P<0.01

-By IMD (respect)
P=0.36

The differences not
significant

-By IMD (privacy
maintained)
P=0.39

Denters, Almost everyone (82 The colonoscopy procedure itself | Burden of recovering NT NT The most important

2012, The %) felt the drinking of | received the second highest pain | from sedation contributors to a

Netherlands | the bowel scores, (mean score 1.96, SD -By Gender more satisfactory
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in the diagnostic group than in
the BCSP group,

with 14 / 33 (42%) diagnostic
patients

reporting a ‘quite or extremely
uncomfortable procedure’
compared with only four of 41
(10%) in the BCSP group

the difference was significant
P=0.004

BCSP/Diagnostic
patients in

the routine colonoscopy
group felt that they
needed more

sedation compared with
none of 30 (0%) patients
in the

BCSP group

P=0.005

-By health status
BCSP/Diagnostic

No: NON BCSP 32
(97%),

BCSP 40 (100%)

Yes: NON BCSP 1
(3%),

BCSP 0 (0)

The differences were
not significant

-By health status
BCSP/Diagnostic
Always:

non-BCSP 32 (97%),
BCSP 41 (100%)
Most of time: NON-
BCSP 1 (3%), BCSP O
(0)

The differences were
not significant

-By health status
BCSP/Diagnostic
Yes: NON BCSP 21
(64%),

BCSP 39 (97)

Told to see GP/ OPD:
NON BCSP 9 (27),
BCSP 1 (3%)

P<0.001

Author Satisfaction with Pain/Discomfort Use of sedation Test stopped/paused Privacy/ Respect Comprehension of Satisfaction with results
bowel preparation maintained results on the day of feedback and follow up
procedure the appointment
/instructions
Men: mean score
1.39
P=0.01

Gupta, 2012 | NT -By health status BCSP/Diagnostic | Adequate sedation Procedure to be Privacy maintained The findings Participants were given an

UK Discomfort was reported higher -By health status stopped/paused during the procedure | adequately explained | adequate

explanation of the findings
-By health status
BCSP/Diagnostic

BCSP group: 39 of 40 (97%)
patients felt that were given
an adequate explanation of
the findings compared with
21/32 (64%)

of those having routine
colonoscopy

(P <0.001).

-Were given instructions on
what to do next

-By health status
BCSP/Diagnostic

No: NON-BCSP 1 (3%), BCSP
2 (5%)

Yes: Non-BCSP 29 (97%),
BCSP 40 (95%)

P=1.00

Sarkar, 2012

UK

Adequate bowel prep
-By health status
BCSP/Diagnostic

Poor bowel prep
were reported more
in non-BCSP than in
BCSP

BCSP 5%

NON-BCSP 17%

P 0.001

Level of Pain
(0-10 medium score),
By health status BCSP/Diagnostic

BCSP 1 (0, 5),

NON BCSP 2 (0, 5)
P=0.09

-Level of Comfort

In BCSP group, comfort scores
seemed better

with trends to less pain.
BCSP 1(1, 3),
Non-BCSP 2 (1, 3)
P=0.04

-Procedure time

By health status
BCSP/Diagnostic

BCSP 12% patients no
sedation/analgesi was
used for the procedures
within BCSP and in the
NON-BCSP group 7%
(p=0.085).

midazolam use was lower
in the BCSP vs NON-BCSP
p<0.0001)

-At lower doses (1[0, 2],
vs 2 [1, 3] mg; compared
to the NON-BCSP

NT

NT

NT
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Author Satisfaction with Pain/Discomfort Use of sedation Test stopped/paused Privacy/ Respect Comprehension of Satisfaction with results
bowel preparation maintained results on the day of feedback and follow up
procedure the appointment
/instructions

The procedure time was longer in | (P=0.0001)
the BCSP than in NON-BCSP
(30[23, 38] vs 25 [19, 40]
minutes
(P=0.005)
Supplementary Table 5: Post-test experience

Author Pain/Discomfort Patient overall satisfaction Complication, adverse effects, and Daily Comprehension of the results | Satisfaction With result letter

experience/Expectation restrictions letter and follow-ups instructions

Plumb et al, Participants rectal/abdominal pain following NT in 64,312 individuals, of whom 683 had Within 7 days of the test Within 7 days of the test

2019, UK their diagnostic test. complications, corresponding to a per-test | colonoscopy users agreed Those who had CTC were less

CTC users: rate of 1.0 % and a per patient rate of 1.1 they understood their results | likely to have received their
288/1970 (14.6 %), (49,395/50,975 = 96.9 %) results within seven days
Colonoscopy users: 7544/50,975 (14.8 %) more than CTC users (1564/1970 = 79.4 %) than for
P =0.55). (1783/1970=90.5%, p < colonoscopy (42,105/50,
- For CTC participants performed after 0.0001). 975 = 82.6 %, p < 0.0001)
incomplete colonoscopy.
more abdominal pain after colonoscopy
(187/779, 24.0 %)
than after CTC (108/779,
13.9 %, p < 0.001
-Colonoscopy was more uncomfortable than
expected when compared with CTC
(CTC: 205/779, 26.3 %; colonoscopy:
444/779, 57.0 %, p < 0.001).
Buron, NT -Positive aspects of the NT NT NT
2017, Spain Programme:
1- Early cancer detection
was the most cited positive
aspect, 2- The ease,
convenience
and speed of the screening
process.
-The main aspects for
improvement:
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The
Netherlands

procedure received the highest pain scores;
85% of participants reported at least some
degree of pain, and 22% abdominal
complaints as quite or even very painful
(mean score 2.55, SD 1,03))

-By Gender

Pain from abdominal complaints

Women mean score 2.62, SD 0.99

Men mean score 2.46, SD 1.11

P=0.56

-The burden of the

abdominal complaints following the
procedure was rated second

highest: 75% rated these as burdensome
(mean score 2.53, SD 1.23).

procedure was rated with a
mean score of 7.9 (SD 1.8).

-BY Gender
Women mean score 2.75, SD 1.21
Men mean score 2.50, SD 1.20

-Recovering afterwards,

(71 %) reported that they had been able to
resume their normal activities after the
colonoscopy without any restrictions.

-13 % took half a day

-25 (9%) took a whole day.

-7 % were only able to resume their normal
activities after

more than 1 day

- 87% of participants indicated not having
slept any worse than normal on the nights
following the procedure.

-7% reported sleeping worse than normal
for one night,

Author Pain/Discomfort Patient overall satisfaction Complication, adverse effects, and Daily Comprehension of the results | Satisfaction With result letter
experience/Expectation restrictions letter and follow-ups instructions
Bowel preparation and the
waiting times for receiving
results letters
Ghanouni, Participant Reported pain after going home NT Reported bleeding from bottom after going | NT NT
2015, UK overall: (14.8 %) home
-By Gender: Overall: (7.6 %).
women: 18.2% report pain after going home -By Gender:
more than men, 12.3 % Women: 1432 (6.8%) reported bleeding
P <0.01 from bottom more than
-By Age: Men: 2432 (8.2%), P 0.03
patients aged >64—68 years (13.8% ) and -By age
those aged >68-93 years (12.8 %) were patients aged >64—68 years (7.3%) and
slightly less likely to report pain after going those aged >68-93 years (7.4 %) were
home slightly less likely to report bleeding from
than those aged 59-64 years bottom after going home
(16.9 %, P<0.01) than those aged 5964 years (8.0 %),
-By IMD: P<0.01)
The most deprived were more likely to By IMD:
report pain after going home The differences were not significant
low: 13.6%
medium: 15.0
high: 16.1%, P<0.01
Denters, 2012, Abdominal complaints after the colonoscopy | Overall satisfaction with the | Burden of abdominal complaints NT Overall, 49 participants 19 %

selected waiting on the results as
the most burdensome Burden of
waiting for the final results

-By Gender

Burden of waiting for the final
results

Women mean score 2.09, SD 1.26
Men mean sore 1.93,SD 1.11,
P=0.27
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Author

Pain/Discomfort

Patient overall satisfaction
experience/Expectation

Complication, adverse effects, and Daily
restrictions

Comprehension of the results
letter

Satisfaction With result letter
and follow-ups instructions

-6 % slept worse for two nights or more.
-By Gender

Women 54% reported a complete day’s
disturbance, compared with 39% of men
(P=0.013).

-By Age

Participants under 60, 58% reported a
complete day’s disturbance, compared
with 40% of participants over 60 (P=0.001)

UK

Experience (0-10, best
scorel0)

-By health status
BCSP/Diagnostic

Median (IQR)

Expectation and

Patient Experience:

Was insignificant between
the two groups

In the BCSP group One post-polypectomy
syndrome recorded (0.002%) related to
therapeutic procedure. NON-BCSP group
None in this group

Gupta, 2012, UK | NT NT Surveillance Complication, BCSP participants group: NT
10 related to colonoscopy (eight post (97%) cited they were given
polypectomy bleeds, one post an sufficient explanation of
polypectomy syndrome and one colonic the results compared with
perforation). (64%) of those having routine

colonoscopy (P < 0.001)

Sarkar, 2012, NT Patient Expectation, and Complication between the 2 groups.
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all important confounding = list the ones you think might be
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3. Supplementary CASP Table 6, Quality assessment tools for the included studies in the systematic review.

Authors, The study Use of an Recruitment/ Exposure Outcome Follow up for | Confounding | Applicability | Overall
date addressed a appropriate | comparability | measurement | measurement | longitudinal factors

clearly method of a study studies

focused issue group at

baseline

Plumb etal, | High High High High High High Medium High High
2019
Buron, High High High High High NA low High High
2017
Ghanouni, High High High High High High Medium High High
2015
Denters, High High Medium High High Low Low High Medium
2012
Gupta, 2012 | Medium High Low Medium High High Low High Medium
Sarkar, 2012 | Medium-low | High Low Medium Medium low Low low Medium
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