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ABSTRACT

Objective: The purpose of this systematic review was to investigate the incidence and nature of minor
adverse events (MAEs) after colonoscopy, and response rates to questionnaires concerning MAEs in
patients undergoing colonoscopy.

Materials and methods: A systematic literature search was conducted in the databases PubMed and
Embase. Predictor variables were patient-reported MAEs after colonoscopy. The outcome was fre-
quency and types of MAEs and the patients’ response rate to questionnaires after colonoscopy.
Quality assessment for potential risk of bias and level of evidence was evaluated using the National
Health and Medical Research Council guidelines.

Results: Seven prospective cohorts were included with a pooled total of 6172 participants. Patients
undergoing colonoscopy had a response rate to questionnaires ranging from 64% to 100%, with a
mean of 81%. One-third of the patients experienced MAEs, most prominently in the first 1-2 weeks
after colonoscopy, and less common at 30 days post colonoscopy. The most frequently reported MAEs
were abdominal pain, bloating and abdominal discomfort.

Conclusions: In general, patients undergoing colonoscopy have a high response rate to questionnaires
about MAEs. MAEs after colonoscopy are commonly seen. High age and score of American Society of
Anesthesiologists (ASA) classification, female gender and duration of procedure seem to be associated
with a higher risk of MAEs, whereas adequate sedation seems to decreases the risk. MAEs after colon-
oscopy seems to be underreported in the current literature and the existing evidence is based on
inhomogeneous reports. In the current study, it was not possible to conduct a meta-analysis. There is
a need for larger scale studies addressing the MAEs patients experience in conjunction with a colonos-
copy. Furthermore, the assessment of the MAEs should rely on questionnaires tested for validity, com-
prehensibility and reliability, to reflect the patient-reported experience of a colonoscopy as precise
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as possible.

Introduction

There has been a dramatic global increase in the numbers of
performed colonoscopies, especially after the introduction of
bowel cancer screening [1]. Although colonoscopy is
regarded as a safe procedure, like other invasive procedures
it is still associated with adverse events. Severe complications
after colonoscopy such as bowel perforation, bleeding, infec-
tion and post-polypectomy syndrome are some of the most
reported major adverse events.

A systematic review from the Netherlands on major com-
plications after colonoscopy found a mortality rate of 2.9/
100,000 colonoscopies [1]. Even though gastrointestinal
endoscopic societies around the world have adopted safety
standards for colonoscopy practice, the rates of both major
and minor adverse events (MAEs) have been underreported.
The assessment of the true frequency of endoscopy-related
complications is difficult due to a lack of consensus on a def-
inition. Some define complications as any deviation from the
optimal course for the patient after colonoscopy, others

define an adverse event if a second intervention is neces-
sary [2,3].

Based on the definitions, a quantification of patient-
reported outcomes after a colonoscopy are difficult due to
the individual variations in the experience of a colonoscopy,
hence the underreporting of patients reported adverse
events in current literature.

Furthermore, most of the existing studies have been
retrospective and relying on data from endoscopy reports,
rather than patient-reported information making the conclu-
sions inhomogeneous and even non-representative of
patient experienced adverse events [4].

We find the adverse symptoms that patients may experi-
ence adjunct to a colonoscopy of importance. Even if they
are referred to as MAEs they might have serious personal
consequences for the patients in terms of physical and men-
tal stress [5].

The objective of this review is to investigate the incidence
and types of MAEs after colonoscopy, and response rate
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to questionnaires on patient experienced MAEs after

colonoscopy.

Material and methods

We followed the PRISMA methodology for conducting and
reporting a systematic review and meta-analysis [6].

Eligibility criteria

Studies were
lined below.

We aimed to include studies examining a representative
adult human population (18 years or older). There were no
restrictions regarding sample size. The interventions of inter-
est were colonoscopy and patient-reported MAEs. We
wanted to include studies addressing both colonoscopy and
esophagogastroduodenoscopy (EGD) if data provided for col-
onoscopy was reported separately. Outcomes were collected
as the rate and type of MAEs after colonoscopy and patients’
response rate to questionnaires. We would include MAEs,
defined as any health problem experienced during the study
period after the procedure, which did not lead to hospitaliza-
tion. Non-manageable bleeding during the procedure, bleed-
ing that led to hospital or outpatient clinic visits, and bowel
perforations that were not immediately handled during the
colonoscopy were classified as major. There were no restric-
tions on the length of follow-up.

We included articles published on colonoscopy from the
last 20 years (January 1998 to February 2018), because of
progress in endoscopic equipment and improvement of edu-
cation and techniques. Articles in English or Scandinavian
languages were included.

selected according to the criteria out-

Search strategy

In order to identify appropriate literature, a structured sys-
tematic search was conducted on the 26 February 2018.
Databases searched were PubMed and Embase, and the key-
words included were MAEs, postoperative complications and
colonoscopy. For specific search strings, see Appendix A.
Exclusion criteria were major complications, therapeutic colo-
noscopies (e.g., polypectomy), not-patient-reported complica-
tions, EGD or colonoscopies in children. Review articles, case
reports, letters and studies investigating treatment were also
excluded. Full text of the remaining studies was examined
for relevant information.

Data extraction and quality assessment

Pre-specified data were obtained from all seven selected
articles including the following parameters: first author and
year of publication, location, number of participants, indica-
tion for colonoscopy, data collection, response rate, age,
gender, operator experience, follow-up time, procedure dur-
ation, sedation type and sedation dose (Table 1).

The articles were assessed using the National Health and
Medical Research Council (NHMRC) guidelines for levels of
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evidence and grades [7]. To facilitate the assessment of the
possible risk of bias for each study, we collected information
using the Cochrane Collaboration tool, which covers: sequence
generation, allocation concealment, blinding, incomplete out-
come data and selective outcome reporting [8].

If studies were sufficiently homogenous in terms of design
and comparator, we could conduct a meta-analysis.

Endpoints

The primary endpoint was to estimate the types and rates of
MAEs after colonoscopy. The secondary endpoint was to
investigate response rates to different methods of obtaining
the patient-reported data after colonoscopy.

Results
Systematic search

The search strategy and selection of studies are shown in a
flow diagram in Figure 1. After excluding duplicates, 179
articles were found initially in PubMed and Embase. Twelve
were relevant after reading the title and abstract. After
excluding seven articles, the remaining five [9-13] were read
thoroughly by all authors. To ensure literature saturation, a
reference search was conducted on Scopus based on the
included articles, where two additional studies [2,14] were
found. The systematic search yielded seven studies with a
total study population of 6172 patients [2,9-14]. The colo-
noscopies were performed over a period from January 1997
to June 2014.

Study characteristics

All seven studies were prospective cohort studies, with level
Il of evidence. Mean age of the study populations varied
from 50 to 59 years. All studies included had an even distri-
bution of gender (female participants ranging from 46% to
55%). Two studies reported solely on screening and surveil-
lance colonoscopies [9,14]. In the study of Bini et al. [10],
they evaluated complications related to endoscopy in a train-
ing setting, while the other studies included varying levels of
endoscopy experience. The mean duration of the colonos-
copies in the studies ranged from 10.8 to 29.5 min, however
not all stated this parameter. The types of sedation used
were Midazolam, Fentanyl, Alfentanil and Pethidine. Most
commonly used was Midazolam, where the mean use ranged
from 3.1 to 4.8 [9,11,13,14].

Study methodologies differed in terms of questionnaires,
timing and collection of response. The timing of question-
naires varied from during the stay at the unit [11] to 24 h
[14], 48 h [13], 7 days [9], 14 days [13] and 30 days [9,11-14].
The type of survey varied across studies between using tele-
phone interviews [9,11,12,14] and/or e-mail questionnaires
[13] to obtain information on patients’ perspectives. The
response rate ranged from 64% to 100% at the last follow-up
consultation. Bini et al. [10] (30 days follow-up), Ko et al. [9] (7
and 30 days follow-up) and Marquez et al. [13] (2, 14 and 30
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Records identified through
database searching 188 (PubMed,
Embase)

A 4
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Records after duplicates excluded
(n=179)

A 4

Records screened based on title and
abstract, and assessed for eligibility in full
text
(n=12)

Full-text articles excluded,
with reasons*
(n=7)

A 4

Studies included in

Additional records identified

A

qualitative synthesis
(n=5)

A 4

through reference lists, Scopus
(n=2)

Total number of studies
included in systematic
review
(n=7)

*Reasons for exclusion:
Emergency setting, serious or major
complications, not patient-reported,

review, letter or comments.

Figure 1. Flow diagram shows the article selection process.

days follow-up) differed between early and late MAEs in their
interviews. De Jonge and Zubarik (both 30 days follow-up) did
not specify and could have been MAEs experienced by the
patient in any time between the colonoscopy and 30 days fol-
low-up [2,12]. Lee et al. [14] reported only early MAEs (24 h).

Zubarik et al. [2] was the earliest study found in the litera-
ture on the topic. In 1999, they enrolled 1126 patients in an
MAEs study after colonoscopy and compared sedated and
non-sedated patients. They contacted the participants 30 days
after the procedure by telephone and 74% agreed to partici-
pate. Patients reported an MAEs total of 16%. From the colo-
noscopies alone (EGDs were also included in the study), 6%
reported abdominal discomfort. The questionnaire contained
five questions about: MAEs possibly related to the procedure, if
patients went to a doctor or emergency room, hospitalization,
if patients were employed or missed time from work. However,
it was unspecified if the questions were designed only by the
investigators or if they were based on other literature.

Bini et al. [10] evaluated MAEs after 400 colonoscopies
done by gastroenterological fellows in a training setting. They
either mailed or telephoned patients, and had a response rate
to the questionnaires of 86%. They found a total of 15%
MAEs 30 days after colonoscopy. The main MAEs were
abdominal discomfort (5%), nausea/vomiting (4%) and short-
ness of breath (4%). The study had a questionnaire with 14
questions. They specifically asked about nausea, vomiting,
sore throat, headache and abdominal discomfort.

Lee et al. [14] reported solely on post-colonoscopy
abdominal pain, which was present in 49% of the patients.
They contacted patients by phone 24 h after the colonoscopy
and had a response rate of 100%. The study measured fre-
quency and severity of any mental distress symptom after col-
onoscopy using the Brief Symptom Rating Scale: 0, not at all;
1, a little bit; 2, moderately; 3, quite a bit; or 4 extremely con-
tributory to distress [15]. The study concluded that female sex
and duration of colonoscopy increased the likelihood of post-
procedural abdominal pain. They also found that irritable
bowel syndrome may lead to prolonged discomfort.

Ko et al. [9] contacted 502 patients by telephone at day 7
and day 30 after colonoscopy, with a 94% response rate.
They found that up to 34% of the patients reported at least
one minor gastrointestinal symptom 7 days after colonos-
copy. The most common MAEs was bloating (25%) and
abdominal pain and/or discomfort (5-11%). At day 30, the
total rate of MAEs of 6% were reported. The most common
MAE at that point was nausea/vomiting (2%). Being female
led to a higher risk of reporting MAEs (OR 1.78, 95% ClI
1.21-2.62) and longer procedure duration (compared with
procedure duration less than 20 min: OR 1.06 [95% ClI
0.64-1.75] for 20-29 min, OR 1.77 [95% Cl 1.03-3.05] for 30-
39 min, OR 2.63 [95% Cl 1.49-4.63] for >40 min) was signifi-
cant risk factors for MAEs. The questionnaire was not
included in the article, and the specific questions are
unknown. Trained research personnel asked the participants
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Table 2. The tables illustrate, the percentages of the most common MAEs from the selected studies a) 1-14 days and b) 30 days of follow-up.

Total Bloating Abdominal Abdominal Constipation Diarrhoea Nausea/vomiting

MAEs (%) (%) pain (%) discomfort (%) (%) (%) (%)
(a) Most common MAEs after colonoscopy at 1-14 days follow-up
Ko et al. [9], Day 7 34 25 5 1 2 6 4
Marques et al. [13], Day 2 17 6 9 3 3 2
Lee et al. [14], Day 1 49 49
Baudet et al. [11], Day 0-1 37 15 6
Mean 34 27 4
SD 13 31
(b) Most common MAEs after colonoscopy at 30 days follow up
Ko et al. [9] 6 1 1 1 1 2
Marques et al. [13] 6 0 1 1 0
de Jonge et al. [12] 41 17 1 2
Baudet et al. [11] 28 7 5 3 1
Zubarik et al. [2] 16 5
Bini et al. [10] 29 5 4
Mean 17 4 1 2 1
SD 13 4 9 1 0

MAEs: minor adverse events.

about the development of new symptoms after the proced-
ure, including abdominal pain, Gl bleeding and fever.
Subjects were specifically asked not to include preexisting Gl
symptoms, such as abdominal pain or bloating.

Baudet et al. [11] included 1126 patients to determine
minor complication rates in outpatient colonoscopy proce-
dures and the effect of sedation on these complications. It is
unknown which articles the questionnaire was based upon,
and no list of questions was included. Patients were con-
tacted during their stay in the endoscopy unit and 30 days
post-procedure by telephone, with a response rate of 81%.
MAEs in the early phase were observed in 31% of patients
(25% among sedated patients; 52% in non-sedated patients;
p < .001); 23% had late MAEs (16% of sedated patients vs.
51% of non-sedated patients; p < .001). The most common
MAEs were abdominal pain and distension (15%). The risk of
experiencing complications (odds ratio) was 1.013 times
higher for high age (Cl 95% 1.004-1.022); 1.953 times higher
per grade increase in American Society of Anesthesiologists
(ASA) classification (95% Cl 1.524-2.504); and 0.116 times
higher when sedation was used (95% Cl 0.079-0.170).

De Jonge et al. [12] contacted patients by phone 30 days
after colonoscopy and had a response rate of 75%. MAEs
were reported by 41% of the patients. They developed a
standard telephone interview based on the most common
adverse events reported in the literature. They asked about
any kind of gastrointestinal complaint and especially abdom-
inal discomfort, which was present in 17% of patients. They
found that female sex (OR 1, 5), age >50 years (OR 1, 5), col-
onoscopy for colorectal screening/surveillance (OR 1, 6) and
fellow-endoscopy (OR 1, 7) were risk factors for the occur-
rence of MAEs. The study included eight questions; and if
patients had any other gastrointestinal complaint, they were
asked to elaborate. There were both a pre- and post-colonos-
copy questionnaire. There were no significant differences in
the characteristics of the responders versus non-responders.

Marquez et al. [13] used telephone or e-mail follow-up to
obtain data for 2, 14 and 30 days follow-up. In the end, 64%
of participants had responded to all the questionnaires. At
baseline, the investigators asked about symptoms present in
a 30-day period before the colonoscopy. The MAEs assessed

in the questionnaires were: abdominal pain, bloating, diar-
rhea, constipation, nausea, vomiting, blood in stools, rectal
pain and headache. Other MAEs reported by patients were
disorientation, fatigue, itchiness, fever and dehydration.
However, no appendix of the questionnaire was included; also
it is uncertain what literature the questions were based upon.
At the 2 days follow-up, 17% reported at least one MAE. At
the 14 and 30 days follow-up, 11%, and 3% reported at least
one MAE, respectively. Abdominal pain (9%) and bloating
(6%) were the most commonly reported on day 2 and 14.
However, on day 30, only 1% had abdominal pain (Table 2).

Discussion

This is to our knowledge the first study to systematically
assess the existing literature on patient-reported adverse
events after colonoscopy and its suitability for a meta-ana-
lysis. Our findings were not in coherence with standards set
to perform a meta-analysis because there were no control
groups, and the parameters used varied substantially.

We founded an obvious limitation in the inhomogeneous
nature of the seven included studies, thus emphasizing the
need for studies assessing the underreported rate on MAEs
after colonoscopy.

A systematic review [1] has been conducted previously on
post-colonoscopy complications. However, they focused on the
serious events, and only one study is commonly included with
the current analysis. The questionnaires used in the included
studies to collect patient-reported complications are generally
not well validated. It is generally unknown which articles the
questionnaire was based upon. Also, almost half of the
included studies did not report on questionnaire details. There
is a great variation of time point for feedback, which makes it
difficult to define and differentiate between early and late
MAEs. Another risk of bias for most studies is the uncertainty
whether the MAEs were pre-colonoscopy symptoms.

Minor adverse events

The most common MAEs after colonoscopy seem to be
bloating and abdominal pain/discomfort. Marques et al. [13]



concluded that MAE rates are common and predominantly
occur in the first two weeks post colonoscopy and cause lit-
tle use of healthcare resources. De Jonge et al. [12] found
that patients undergoing colonoscopy for screening or sur-
veillance more often reported adverse events. They hypothe-
sized that patients without symptoms pre-colonoscopy may
notice and report MAEs to a higher extent after colonoscopy.
The real incidence of adverse events is underestimated both
in number and in impact when only the doctors’ reported
adverse events are included [12]. Also, if a study screens for
many different MAEs, there is a higher possibility of detect-
ing more symptoms. Therefore, the true outcome might be
reflected in each parameter enquired, for example, bloating,
abdominal pain, abdominal discomfort, nausea, constipa-
tion, etc.

Most studies in the review did not account for previously
existing symptoms before the colonoscopy, which may result
in overestimation of the incident of MAEs [2,10-13]. A gen-
eral point of limitation concerning the included studies could
be recall-bias, if patients were unable to remember MAEs at
the 30 days follow-up. Also, there exists a risk of bias that
the symptom might not even originate from the colonos-
copy, but from something else that had evolved in the
meantime. Four studies [2,10-12] contacted patients only
once after 30 days, which makes it likely that late interviews
for MAEs could be unreliable because of recall-bias. It is
unclear if patients in the 30-day follow-up had experienced
the MAEs at a certain point after colonoscopy or were still
experiencing them.

Only three studies showed a detailed appendix concern-
ing the questionnaires used [2,10,12]. Only de Jonge et al.
stated that the development of the questionnaire was based
on the most common adverse events reported in the litera-
ture [12]. There is a risk of bias for all studies since none of
the questionnaires were tested for validity, comprehensibility
and reliability.

Patient-centred care models have shifted attention to
patient satisfaction and comfort. It is important to address
MAEs, which do not result in hospitalization but may cause
significant discomfort for the patient, which is a core issue in
quality assurance for colonoscopy [12,13].

Colonoscopy procedure

A meta-analysis of 21 RCTs from 2012 found that CO, insuf-
flation during colonoscopy causes lower post-procedural
pain and bowel distension compared to air insufflation [16].
Most studies did not state whether carbon dioxide or atmos-
pheric air were used to insufflate the patients [9-12]. Lee
et al. [14] only used atmospheric air insufflation and Marquez
et al. [13] insufflated most patients (76%) with carbon diox-
ide. However, for patients given atmospheric air, Marquez
et al. [13] did not find this a predictor of post-colonoscopy
discomfort, this could be due to lack of statistical power.

It is not known whether improvements in colonoscopy
training and technological progress have led to a change in
the post-colonoscopy complication rates [17,18]. All studies
but one included in the current study used varying level of
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experienced gastroenterologists to perform the colonoscop-
ies. Bini et al. [10] used only fellows in a training setting,
where serious complications were uncommon, and MAEs
occurred in only 14%.

Collection and rates of replies

The population of patients undergoing colonoscopy had a
response rate to surveys ranging from 64% to 100%, with a
mean of 81%. Most studies collected replies by telephone,
and only Marquez et al. [13] collected answers by e-mail and
an Internet-based survey. When participants were not
reached, they were telephoned daily for the next three con-
secutive days (one attempt per day). However, in spite of
this extensive outreach to patients, they had the lowest
response rate (64%) compared to the other studies [13]. Lee
et al. had a 100% response rate, but it is unclear how they
gained such a high success. The study does not explain if
only responders were included in the analysis, or if they had
a response from all 1000 participants. Another limitation of
Lee et al. [14] is a very short follow-up time (24h) when com-
paring to the other studies, which all had 30 days. Ko et al.
[9] had the highest response rate at 30 days follow-up with
94% replies by telephone contact. Previous studies have
been conducted between 1998 and 2014, where online sur-
veys might not have been so common. However, now in
2018, it is easy and time saving to conduct an Internet-based
follow-up which opens up the possibilities to conduct studies
on larger populations.

Conclusion

The included studies showed that one-third of the patients
experienced MAEs, most common in the first 1-2 weeks after
colonoscopy, and less common at 30 days post colonoscopy.
The majority of reported MAEs were abdominal pain, bloat-
ing and abdominal discomfort. High age and ASA score,
female sex and procedure duration seem to be risk factors
for developing MAEs, whereas sedation lowers the risk.
Information about the risk of MAEs is essential to patients
both pre- and post-colonoscopy in order to obtain an
informed patient consent, where MAEs should not be kept
unexpected for patients.

For future studies, we recommend a study population of
at least 1000 participants, containing pre-colonoscopy symp-
toms, with follow-up at 24 h and 30 days to define early and
late MAEs.

The questionnaire should be tested for validity, compre-
hensibility and reliability; preferably by both patients and
doctors in advance. To avoid the risk of missing any type of
patient-reported MAEs, patients should be given the oppor-
tunity to report additional MAEs if they are not already men-
tioned in the questionnaire.
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The appendix illustrates the study search strategies. It is separated in columns with the search strategies and rows depending on the search engine

used.
Database Search string Hits Sorting Notes
Pubmed, free text search colonoscopy minor adverse events 81 After adding filters; adults, English or
Scandinavian language and humans, search
was limited to 56 hits. After reading titles
9 articles were included.
Pubmed, MeSH search (((( "Colonoscopy/adverse 43 After adding filters; adults, English or
events"[Mesh] OR "Colonoscopy/ Scandinavian language and humans, search
epidemiology"[Mesh] OR was limited to 31 hits. 4 articles were
"Colonoscopy/statistics and numer- already included in the previous free text
ical data"[Mesh] )) AND "Prospective Pubmed search.
Studies"[Mesh]) AND "Postoperative
Complications"[Mesh]
Embase, keyword search Colonoscopy AND adverse events 103 2 more articles were identified.
Scopus, reference search Titles, alternatively authors, for all The articles already included were then run Scopus, reference search
included articles. through a reference check in Scopus, where and citations.

all articles were found using title for search,
alternatively authors. The articles that cited
the relevant article were evaluated for pos-
sible relevance and inclusion by reading
titles. Also reference lists for the included
articles were checked. 2 more articles

were found.
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