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ABSTRACT

Objectives: Assessing the experience of screening procedures is crucial for improving the quality and
acceptance of colonoscopy in colorectal cancer screening. The aim of the study was to investigate the
colonoscopy experience and associated factors among individuals who underwent a colonoscopy in
the Screening of Swedish Colons (SCREESCO) study.

Methods: Participants in the Screening of Swedish Colons (SCREESCO; n=7593) randomized clinical
trial (colonoscopy vs. faecal immunochemical test (FIT)) were enrolled. The primary outcome was over-
all colonoscopy experience measured with a study-specific questionnaire. Secondary endpoints were
measured using multiple regression analyses with factors that included sex, randomization group, geo-
graphical regions, university hospital, complications, sedation, clean bowel, time to cecum, and pres-
ence of polyps or cancer.

Results: A total of 6572 (87%) individuals responded to the questionnaire. The majority was satisfied
with the information, care and treatment. Women reported more worry, discomfort and pain, but also
better information, care and treatment compared with men. The FIT group was more worried and per-
ceived more discomfort and pain than the colonoscopy group. Type of hospital (geographical region;
university hospital vs. not university hospital) was also a significant predictor for the colonos-
copy experience.

Conclusions: Although most participants were satisfied with the colonoscopy experience, the study
has highlighted areas for improvement. Important factors for colonoscopy experience were gender,
randomization group, and type of hospital and therefore crucial to bear in mind when designing
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screening programs.

Introduction

Colorectal cancer (CRC) screening programs are effective in
reducing CRC incidence and CRC mortality [1-4]. However,
CRC screening programs are well known to face challenges
due to low participation rates [5]. The European Guidelines
for Quality Assurance in Colorectal Cancer Screening recom-
mends a participation rate of at least 65% [6]. This rate dif-
fers around the world, ranging from 7% to 68%, but rate
comparisons may be difficult due to organizational differen-
ces [7]. A high quality of the colonoscopy procedure is there-
fore important. To improve quality of endoscopy services
The European Society of Gastrointestinal Endoscopy (ESGE)
recommends seven key performance measures for lower
gastrointestinal endoscopy: (1) adequacy of bowel prepar-
ation; (2) cecal intubation rate; (3) adenoma detection rate;
(4) appropriate polypectomy technique; (5) complication rate;
(6) patient experience; (7) postpolypectomy surveillance [8].

This paper deals with one of the seven key performance
measures: patient experience. To measure patient experience,
self-reported questionnaires captures the patient perspective
and when acting upon the results, the acceptance of the col-
onoscopy procedure can improve. Although data, using the
European colonoscopy quality investigation (ECQI) question-
naire, showed that only 23% of the 13 included endoscopy
units in Sweden measured patient satisfaction outcome [9].
Results from a systematic review found that the laxative
bowel preparation, anticipation of pain, feelings of embar-
rassment and vulnerability, inadequate knowledge, fear of
finding cancer, cost and the time required for the procedure,
were all factors identified as obstacles to the uptake of CRC
screening [10]. In addition, results from a qualitative study by
our research group showed that fear, worry about the colon-
oscopy and awareness of risks with the procedure were
important factors, when invited individuals, decided not to
attend CRC screening [11]. These results correspond well
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with findings from the English [12] and the Dutch [13]
Bowel Cancer Screening programs. Other factors for the col-
onoscopy experience are related to the endoscopist, such as
the technical skills, manner, and gender, and the nursing
staff, such as the explanation of the procedure and the
post-procedure discussion [14]. The role of the endoscopy
assistant has also been indicated to have an impact on the
endoscopy experience in terms of information and commu-
nication [15], pain and conscious sedation during the colon-
oscopy [16], Women, individuals with lower education, and
those with intensity of religious practice have a greater wish
for an endoscopist with the same gender [17,18]. However,
choosing gender of the endoscopist was not considered
important in a qualitative study by Nielsen et al. [15], but
still, individuals, especially men reported that they felt more
embarrassed when the endoscopist was of the opposite
gender. Gender is a further important factor for the colonos-
copy experience, as women feel more vulnerable [17] and
more anxious and [19] report more discomfort and pain [12]
compared to men. Women also report higher levels of anx-
iety related to their screening decision [20], which may
impact the colonoscopy experience. Another difference
between men and women is the motivation for using con-
scious sedation during colonoscopy, where women'’s
motives for conscious sedation are to reduce fears, anxiety,
and feelings of vulnerability, whereas men’s motive is to
reduce pain [17]. The aim of the present study was to
investigate the colonoscopy experience and associated fac-
tors among individuals who underwent a colonoscopy in
the Screening of Swedish Colons (SCREESCO) study.

Methods
Study design and setting

This was a descriptive and comparative study with a cross-
sectional design and included both data from a self-reported
questionnaire and clinical data from the ongoing SCREESCO
study. The aim of the SCREESCO study was to investigate
how CRC screening impact incidence and mortality in CRC.
Furthermore, eighteen of the 21 counties of Sweden, includ-
ing a total of 33 hospitals, participated in the study. The
endoscopists in the study had to perform >100 colonoscop-
ies per year and >1000 in total to be certified as experi-
enced by the governor. Individuals from the Swedish
Population Register aged 59 to 60-years-old (at time of ran-
domization), were randomized to either colonoscopy
(n=30,000), high sensitive FIT (haemoglobin concentration
10ng/g of faeces; n=60,000), or control group. In total,
183,600 randomized individuals currently belong to the con-
trol group and had not been asked to participate in screen-
ing; however, these individuals are followed through the
Swedish Cancer Register and the Causes of Death Register.
Since the current study is part of the overall SCREESCO study
all participants received information about the study, includ-
ing benefits and harms related to FIT and colonoscopy
method, developed according to guidelines provided by the
regional Ethics Review Board. In addition, a leaflet with col-
oured pictures containing more brief information of the

study was provided. Written informed consent for the cur-
rent study was obtained when they took part in the
SCREESCO study.

Participants and procedure

All individuals (n=7719) randomized to screening who
underwent a colonoscopy after randomization or after a posi-
tive FIT between 2014 and 2016 (5117 colonoscopies in the
colonoscopy group and 2602 colonoscopies in the FIT group)
were invited to respond to a study specific questionnaire
that assessed their colonoscopy experience. The question-
naire, together with a pre-paid envelope to send it back to
the endoscopy unit, was given to each participant directly
after the colonoscopy examination, and they were requested
to respond within 24 h.

Measures

Since the aim of the study was to measure subjective colon-
oscopy experience and no Swedish questionnaire was avail-
able, a study specific questionnaire was developed inspired
by the development of patient reported experience meas-
ures (PREM) [21]. The procedure was followed by 4 steps: (1)
a literature search was performed to inventory questionnaires
measuring colonoscopy experience in other European coun-
tries; (2) an item bank relevant to the Swedish context was
gathered; (3) a qualitative study with focus group discussions
and telephone interviews with the overall aim to investigate
CRC screening experience were performed [11], results from
the question ‘How did you experience the screening method’
(not published) generated items and were added to the
questionnaire; (4) the questionnaire was reviewed by profes-
sional expertise (three of the authors, KF, AF, RH, have exten-
sive  knowledge in endoscopy).The final questionnaire
consisted of 10 questions (Q1-10, Table 1). Nine questions

Table 1. Study-specific questionnaire measuring colonoscopy experience.

Questions: Response options:

Q1  How did you perceive yourself to be informed  Five response options:

regarding the examination? 1. Bad
Q2  How did you perceive that you were treated 2. Pretty bad
for during the examination? 3. Neither nor
Q3  How did you perceive that you were cared for 4.  Good
during the examination? 5. Very good
Q4  To what extent did you worry prior to the Five response options:
examination? 1. Not at all
Q5  To what extent did you feel discomfort during 2.  Fairly little
the examination? 3. Neither nor
Q6  To what extent did you feel pain during the 4. Alot
examination? 5. Very much

Q7  To what extent did you worry regarding the
examination result?

Q8  Did you have to take time off from work for Response options:
the bowel preparation and/or for the 1. Yes
examination itself? 2. No

Q9 Do you consider it worth the effort to go Response options:

through an examination in order to reduce 1.  Yes

the risk of colorectal cancer? 2. No/don't know
If you, in the future, were offered to be re-

examined to reduce the risk of colorectal

cancer, would you participate?

Q10




had five response choices ranging from ‘bad’ to ‘very good’
or ‘not at all' to ‘very much’ and one was a yes/no question.
All clinical data were collected from the SCREESCO database.

Statistical analyses

Individuals who responded to at least one question in the
questionnaire were included in the study. Clinical characteris-
tics were presented in proportions by sex and randomization
group, and potential differences were tested with the Chi-
square test. The answers to the ten questions were included
as outcome variables in ten separate multiple linear regres-
sion models. Missing data were low, 4% as a maximum. The
coding of questions Q4, Q5, Q6 and Q7 were reversed, so
that a poorer experience equated with a lower score, same
as the other questions (1=something bad or unpleasant
and 5 =something good or not unpleasant).Factors consid-
ered to have a potential impact on colonoscopy experience,
such as sex, randomization group (direct colonoscopy or FIT
colonoscopy), hospital regions (five regions), type of hospital
(university hospital, yes or no), complications (yes or no),
sedation (deep, e.g., Propofol anaesthesia; mild, e.g.,
Alfentanil, Diazepam and/or Midazolam; none), clean bowel
(yes or no), time to cecum (<10, 10-20, or >20min), findings
of polyps or cancer (yes or no), were entered into the regres-
sion models. The binary indicator of a ‘previous colonoscopy’
had 52% missing values; therefore, it was excluded from the
regression analysis. The magnitude of the regression

Table 2. Clinical characteristics presented by sex and randomization group.
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coefficients represented the strength of the association
between each factor and the outcome variable, while the
sign of the regression coefficient indicated whether the asso-
ciation was positive or negative. The size effect was not com-
parable between questions with five- and two-graded scales.
The results from the regression analyses were presented with
the regression coefficients, p-values, and 95% confidence
intervals. For each model - one for each question - the
goodness-of-fit was expressed by the R-square statistic. For
all analyses, a p-value <.05 was considered statistically sig-
nificant. The statistical analyses were performed with Stata
version 15 (StataCorp, College Station, TX).

Ethical approval

Trial registration: Colonoscopy and FIT as Colorectal Cancer
Screening Test in the Average Risk Population ID
NCT02078804 Protocol ID 2012/2058-31/3. First received: 11
February 2014. The study was approved (Dnr 2012/2058-31/
3; Dnr 2015/2058-31/3) by the regional Ethics Review Board
at Karolinska Institutet, Stockholm, Sweden.

Results

A total of 6,572(85%) individuals responded to the question-
naire. Of those, 63% were in the colonoscopy group and
37% in the FIT group. Clinical characteristics, by sex and

Total sample Female Male Direct colonoscopy FIT® colonoscopy
Total sample n= 6572 n (%)° n (%) n (%) p-Value® n (%) n (%) p-Value®
Sex, n=6572
Male 3368 (51) 2107 (51) 1237 (51) 923
Female 3204 (49) 2000 (49) 1180 (49)
BMI n=6490 n=3166 n=3324 n=4050 n=2392
<25 2243 (35) 1311 (42) 932 (28) <.001 1469 (36) 758 (32) <.001
25-30 2811 (43) 1146 (36) 1665 (50) 1751 (43) 1044 (44)
>30 1436 (22) 709 (22) 727 (22) 830 (21) 590 (24)
Randomization, n = 6524
Colonoscopy, 4107 (63) 2000 (63) 2107 (62) 923
FIT 2417 (37) 1180 (37) 1237 (38)
Hospital region n=6572 n=3204 n=3368 n=4107 n=2417
North 705 (11) 327 (10) 378 (11) 462 459 (11) 246 (10) .016
Uppsala-Orebro 2146 (33) 1073 (34) 1073 (32) 1287 (31) 836 (34)
South-West 852 (13) 416 (13) 436 (13) 544 (13) 304 (13)
West 1144 (17) 544 (17) 600 (18) 698 (17) 438 (18)
South 1725 (26) 844 (26) 881 (26) 1119 (28) 593 (25)
Hospital University n=6572 n=3204 n=3368 n=4107 n=2417
Yes 1610 (24) 799 (25) 811 (24) 419 1006 (25) 597 (25) .852
Previous colonoscopy n=3165 n=1558 n=1607 n=1713 n=1436
Yes 559 (18) 319 (20) 240 (15) <.001 243 (14) 304 (21) <.001
Complications n=>5429 n=2629 n=2800 n=3624 n=1759
Yes 105 (2) 37 (1) 68 (2) .006 64 (2) 41 (2) 0.160
Sedation n=6572 n=3204 n=3368 n=4107 n=2417
Deep 460 (7) 245 (9) 215 (6) <.001 320 (7) 133 (6) <.01
Mild 2379 (36) 1337 (42) 1002 (30) 1521 (38) 833 (34)
None 3733 (57) 1582 (49) 2151 (64) 2266 (55) 1451 (60)
Clean bowel n=>5440 n=2635 n=2805 n=3630 n=1763
Yes 5288 (97) 2559 (97) 2729 (97) 696 3536 (97) 1712 (99) 518
Time to cecum n=>5332 n=2565 n=2767 n=3566 n=1723
<10 min 2461 (46) 932 (36) 1529 (55) <.001 1637 (46) 806 (47) .780
10-20 2307 (43) 1279 (50) 1028 (37) 1543 (43) 739 (43)
>20 564 (11) 354 (14) 210 (8) 386 (11) 178 (9)
Polyps or cancer n=06443 n=3141 n=3302 n=3566 n=1723
Yes 3016 (47) 1325 (42) 1691 (51) <.001 1655 (46) 1337 (78) <.01

Chi-square test; SFIT: fecal immunochemical test; “n denotes the number with factual information.
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Figure 1. Proportions (%) of individuals, divided by gender and randomization group, who reported ‘much’/'very much’ to questions 4-7 in the study specific

questionnaire.

randomization group are shown in Table 2. Men and women
showed the following significant differences: men were
sedated to a lesser extent, had more findings of polyps or
cancer, and shorter procedures (i.e, a shorter time to
cecum).Primary outcomes showed that the majority was sat-
isfied (ratings, good/very good) with the information about
the procedure and about how they were cared and treated
for during the procedure (97, 99, and 99%, respectively). 96%
had taken at least half a day or more off work, 94% found
the examination worth the effort, and 86% were willing to
be re-examined in the future. Figure 1 shows the proportion
of participants reporting ‘much’/'very much’ to Q4-7 in the
study specific questionnaire.

All factors included in the multiple regression analyses are
summarized in Tables 3-5. Women felt significantly better
informed about the colonoscopy procedure and perceived
themselves as better treated and cared for during the colon-
oscopy compared with men. Conversely, women were more
worried before the examination and about the result, and
they perceived more discomfort and pain when compared
with men. Men did take time off from work and were more
willing to be re-examined in the future when compared
with women.

Participants in the FIT group were significantly more wor-
ried before the examination and about the result, and they
perceived more discomfort and pain during the examination
when compared with participants in the direct colonos-
copy group.

Geographical region had an impact on how well informed
the participants felt about the colonoscopy and if partici-
pants’ experienced discomfort and pain during the examin-
ation. Region was also a predictor of whether participants
had to take time off work and whether they were willing to
be re-examined in the future. Participants examined at hospi-
tals other than university hospitals perceived themselves as
significantly better informed, better cared, and better treated
for during the colonoscopy. Participants examined at hospi-
tals other than university hospitals were significantly less

worried before the examination and for the result and per-
ceived less discomfort and pain when compared with partici-
pants examined at university hospitals. In addition,
participants examined at other hospitals than university hos-
pitals found the examination more worth the effort and a
larger proportion of participants could consider being
re-examined.

Discussion

To our knowledge, this is the first study to investigate colon-
oscopy experience in individuals randomized to either FIT or
colonoscopy in a CRC screening context. Important factors
for colonoscopy experience were gender, randomization
group, region and type of hospital. The majority of the par-
ticipants were satisfied with the information given before the
procedure and with how they were treated and cared for
during the examination; this is in line with the results from
the English Bowel Cancer Screening program [13]. Even
though a vast majority had to take at least half a day or
more off work, the participants found it worth the effort to
go through the colonoscopy and could imagine being re-
examined in the future in order to reduce their risk for CRC.

Impact by gender

Women reported more colonoscopy-related worry, discom-
fort and pain when compared with men. This may be related
to gender differences in attitudes, as previously reported by
Ritvo et al. [22], who described that women, independent of
screening modality, expressed bodily intrusive thoughts and
anxiety about the perforation related to CRC screening. By
contrast, men expressed avoidant thoughts and viewed CRC
screening as unnecessary health care. Interestingly though,
in the current study, women reported they were better
informed, and better treated and cared for compared with
men. The reason for this could be related to factors not
included in this study, such as differences in attitudes
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regarding how much information is needed [23] or educa-
tional level and level of health literacy [24]. The difference in
how women and men perceived their care and treatment
might also reflect how health care professionals treat individ-
uals differently depending on group affiliation, such as ethni-
city and gender [25]. The treatment of women and men is
known to differ depending on their gender, especially in
pain management [26]. In the current study, a higher propor-
tion of women underwent the procedure under conscious
sedation than men. Further studies are needed to determine
if this is a result of a different motivation for conscious sed-
ation between men and women [17], if women are offered
and encouraged more often to take conscious sedation by
the endoscopist and endoscopy assistant, or if women
request conscious sedation more often than men.

Impact of randomization group

An important factor noticed in the FIT group was higher scores
for worry, both before the examination and for the result. Fear
of finding cancer [10] because of knowledge of having blood
in the stool and having bowel symptoms [26] may be a source
of worry before the examination and needs to be addressed.
Seeking the support of family and friends was one way of
managing the waiting time for individuals with positive FIT in
a Danish CRC screening program [27]; however, only a few
participants approached health care professionals for support
in the current study. Confusing instructions have previously
been reported as another factor that has an impact on anxiety
about the result [28] and points out the importance of how
the result is delivered, especially since conscious sedation often
is used during colonoscopy. In the current study the informa-
tion of the colonoscopy procedure was given according to
clinical practice at each hospital, therefore we do not now
how participants were informed after the procedure. In add-
ition, about 50% of the participants had conscious sedation,
this together may impact on the result. Interventions, such as
providing written information about the result of the colonos-
copy, instructions about possible post-colonoscopy symptoms,
and explanation of how the pathology result will be delivered,
may decrease worry while the patient awaits the result. The
ESGE recommendation to obtain informed consent prior to the
colonoscopy procedure [29] may be one way to secure that
patients understand given information. In Swedish health care,
thought, there is no such tradition as signing informed consent
before receiving care. However, written and verbal information
is given including benefits and risks.

Impact of geographical region and type of hospital

Other important factors that determined how well the partici-
pants felt about the procedure were the geographical regions
and if the examination took place at a university hospital. Since
this is a study, the written information was uniform for all hos-
pitals; however, the verbal information delivered when the par-
ticipant called to confirm the appointment was given according
to standard practice at each hospital. The written information
has been evaluated in a previous study, with positive results

[30], but the quality of the verbal information may differ
between hospitals and can therefore impact the result.
Furthermore, about 100 different endoscopists (of whom 10%
are nurses) and 33 hospitals are participating in the SCREESCO
study. As such, differences between the individual endoscopists
may also reflect the results of the current study, where region
and type of hospital had an impact on perceived discomfort
and pain. This could reflect factors at an individual level, since
the skills and manner of the endoscopist are reported to
impact colonoscopy experience [14,16], or it could be related
to the organization of the hospital or the working environment.
The skills of the nursing staff and endoscopy assistants are also
known to play a role in the colonoscopy experience [14,16],
but these data are lacking for the SCREESCO study. According
to ESGE recommendation [29], the leadership roles and respon-
sibilities are crucial for staffing to understand what is expected
as well as introduction and training of staff. The results, in the
current study, indicate the importance of measuring endoscopy
services performance in a structured way, to achieve colonos-
copy quality. To be able to do that, a Swedish national colonos-
copy register, aiming at measuring colonoscopy quality
including patient experience is currently under construction.

Strengths

This is one of the largest studies of its kind with a sample of
participants who underwent a colonoscopy as a primary or
secondary CRC screening method. In addition, the sample
was drawn from the whole country encompassing both
urban and rural areas. Another strength is the use of both
self-reported and register data that enables extensive analy-
ses. Finally, the high response rate that usually is a problem
when using self-reported data strengthens the study.

Limitations

In this study we considered multiple outcomes, which entailed
testing multiple hypotheses. Caution is therefore warranted
when interpreting the significance of the tests, as the probabil-
ity of an overall type | error might be increased. The explana-
tory value of the ten regression analyses is relatively low,
although the regression analysis for ‘worry before the examin-
ation’ (Q4), ‘discomfort during colonoscopy’ (Q5), ‘pain during
colonoscopy’ (Q6) and ‘worry about the result’ (Q7) may
explain some of the variance of outcome variable better than
the other regression analyses. This means that additional fac-
tors not captured in our questionnaire may be important for
the colonoscopy experience, for example, the bowel prepar-
ation [13,31], patients’ expectations, the ability to choose
appointment and/or examination methods, embarrassment
[15,31], environmental factors at the endoscopy unit as well as
factors related to the endoscopist [13] and endoscopy assistant
[19]. The generalizability to other age groups may not be rele-
vant since all participants were 60years, although the age
range is not that wide in CRC screening. In addition, about
half of the participants had sedation during the procedure,
which could affect patient recall of their experience.



Conclusions

This study adds to the understanding of how colonoscopy is
experienced in a CRC screening sample containing participants
randomized both to colonoscopy and to FIT. Most of the par-
ticipants were satisfied with the information given before the
procedure and with how they were treated and cared for dur-
ing the examination. Important factors for colonoscopy experi-
ence were gender, randomization group, and type of hospital
and therefore crucial to bear in mind when designing screen-
ing programs.
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