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Abstract

Purpose Bowel complaints are very common among patients with colorectal cancer. However, the most used
questionnaires for colorectal cancer survivors do not comprehensively comprise bowel symptoms. This study aimed
to examine construct and criterion validity, as well as internal consistency, of the Chilean Version of the International
Consultation on Incontinence Questionnaire Bowel Module (ICIQ-B) among people with colorectal cancer.

Methods Cross-sectional, validation study performed with 106 colorectal cancer patients from Hospital del Salvador,
Chile. Bowel function was assessed with the ICIQ-B. Construct validity was assessed with confirmatory factor analysis
and hypothesis testing. Specific items of a quality-of-life questionnaire (EORTC QLQ-CR29) were used to correlate with
similar ICIQ-B items for criterion validity. For internal consistency, Cronbach’s alpha was computed.

Results For construct validity, the confirmatory factor analysis showed that the three factors model did not fit

our data. Meanwhile, hypothesis testing favored the construct validity of the instrument, considering that rectal
cancer patients showed worse bowel pattern (p=0.001), bowel control (p=0.001) and quality of life (p <0.001)
scores compared to colon cancer patients. In addition, those patients assessed before surgery also presented worse
scores bowel control (p=0.023) and quality of life (p=0.009) compared to post-surgical patients. Regarding criterion
validity, the ICIQ-B items showed a significant correlation with similar QLQ-CR29 items. The internal reliability of the
instrument was good (Cronbach’s a=0.909).

Conclusion Considering that this questionnaire appraises bowel function in more depth, it is recommended for use
in clinical practice and research with colorectal cancer patients.
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Introduction

Colorectal cancer is a persistent challenge for health pro-
fessionals due to its high incidence and mortality rates
worldwide. One study analyzing trends from databases
of 39 countries concluded that the incidence of colorec-
tal cancer has continued to increase in countries with
medium-to-high human development indices, as well
as in younger populations [1]. However, due to increas-
ing incidence and survival rates, improvements in qual-
ity of life have become more relevant. With advanced
treatment techniques, fewer patients require a long-term
stoma, and bowel function is considered an important
outcome for colorectal cancer patients [2].

Patients with colorectal cancer may manifest bowel
symptoms in many stages of the natural evolution of
the disease and with all treatments. A systematic review
showed that one supportive care need of colorectal can-
cer patients was to get more information about the long-
term self-management of symptoms and complications
at home, such as bowel symptoms [3]. A common symp-
tom of colorectal cancer is the change in bowel habits,
and is considered an important factor in its diagnosis [4].
Bowel dysfunction has been exhaustively described fol-
lowing low anterior resection for rectal cancer repair and
is known as low anterior resection syndrome (LARS).
This syndrome is characterized mainly by incontinence,
high stool frequency, fecal urgency, dysfunction related
to fecal content elimination, problems with gas—stool
discrimination, and negative impact on quality of life
[5]. Bowel symptoms similar to LARS have also been
reported after sigmoid resection in approximately 40% of
patients [6].

Recent studies have demonstrated that colon cancer
patients, after surgery, also present bowel symptoms sim-
ilar to LARS [6-8]. A recent case-control study identified
that serious LARS was present in 52% of rectal cancer
patients; meanwhile, sigmoid cancer patients showed a
prevalence of LARS symptoms similar to a non-operative
control population at risk of developing colorectal cancer
(around 25%) [8]. An Australian study showed that blad-
der and bowel symptoms were worse in colorectal can-
cer patients than in the population norms both pre- and
postoperatively [9]. Some aggravating factors for bowel
symptoms are being female, having previously had a tem-
porary stoma [7], radiotherapy [10, 11], tumor height,
and low anterior resection [11].

Continuous assessment of bowel function in this pop-
ulation is needed in order to prevent functional impair-
ment and to plan rehabilitation. Many instruments have
been used for such purposes. A recent study with rec-
tal cancer survivors in a watch and wait program, i.e.
treated only with chemoradiotherapy, found a discrep-
ancy in bowel symptoms prevalence between LARS score
and Wexner score [12]. According to the authors, this
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inconsistency shows the lack of a validated instrument
to assess dysfunction following non-surgical treatment of
rectal cancer [12].

The International Consultation on Incontinence Ques-
tionnaire Anal Incontinence Symptoms and Quality of
Life Module (ICIQ-B) is an instrument for learning about
bowel symptoms that has some advantages compared
to other questionnaires for anorectal symptoms. This
questionnaire includes a comprehensive assessment of
bowel control, bowel pattern, and impact on quality of
life. Coterill et al. (2011) reported on the psychometric
properties of the original English version. They assessed
a large sample of people with anal incontinence [13].
Sacomori et al. (2021) adapted the ICIQ-B to Spanish and
evaluated its face validity and test and re-test reliability
among Chilean colorectal cancer patients [14]. But there
is still a need to test other measurement properties of the
Chilean version of the ICIQ-B. Accordingly, this study
aimed to examine construct and criterion validity and
internal consistency of the Chilean Version of the ICIQ-B
among colorectal cancer patients. We hypothesized that
the Chilean version of ICIQ-B would be a robust instru-
ment considering the psychometric proposed tests. More
specifically, regarding hypothesis testing construct valid-
ity, we expected that rectal cancer patients (compared to
colon), those assessed at pre-surgery (compared to post-
surgery) and women (compared to men) would present
worse bowel symptoms.

Methods

This cross-sectional validation study used the terminol-
ogy and reporting guidelines of COSMIN [15]. All par-
ticipants gave their written informed consent, and the
study was approved by the Ethical Committee of Servi-
cio de Salud Metropolitano Oriente [approval on 28th
May 2019], Santiago de Chile. The questionnaire results
were collected on paper by four previously trained physi-
cal therapists that asked patients about their prefer-
ence on the form of administration: self-completion or
interviewed-assisted.

Participants

This study included 106 patients diagnosed with colorec-
tal cancer at a public hospital in Santiago, Chile: Hospital
del Salvador. Patients were invited to participate when
attending medical checkups either before or up to 10
years of survival after surgical cancer treatment. None
refused to participate. The data collection was carried out
between October 2019 and May 2022 with a delay due
to the Covid-19 pandemics. The exclusion criteria were
people with stoma, cognitive deficit, or illiteracy (with-
out sufficient understanding of Spanish), people under
18 years-old, or with neurological conditions that might
interfere in their bowel function.
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Prior sample size calculation estimated a total sample
of 105 participants, considering that Hospital del Sal-
vador annually cares for around 180 colorectal cancer
patients, and the recommendation of a reliable sample of
at least 5 patients for each item of the questionnaire [16].

Instruments

The ICIQ-B assesses comprehensively bowel and anal
incontinence symptoms (including fecal and gas inconti-
nence) and their impact on quality of life. Each item has
a bowel symptom frequency scale and a visual numeric
scale assessing the bothersome of the symptoms, but the
last is not considered to compute scores. The instrument
has 21 items separated into three domains with scores
from 1 to 21 for bowel patterns (sum of 5 items), 0-28 for
bowel control (sum of 7 items) and 0-26 for quality of life
related to bowel symptoms (sum of 5 items). In addition,
it has four unscored items related to other bowel symp-
toms, including the Bristol stool consistency scale. The
response scale for most of the items is: never, rarely, some
of the time, most of the time and always. Developed in
United Kingdom, the English version of the questionnaire
has proven to be robust and psychometrically solid, con-
sidering analysis of content, construct, criterion validity,
internal consistency, and reliability [13, 17]. Its Spanish
version has shown to be appropriate regarding face valid-
ity and test-retest reliability, available at Supplementary
File 1 [14]. The full English version can be found at ICIQ
website  (https://iciq.net/wp-content/uploads/2019/08/
Sample-ICIQ-B.pdf).

The European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire comple-
ment specific for colorectal cancer (EORTC QLQ CR29)
was used for criterion validity through concurrent analy-
sis of the ICIQ-B and similar items of the EORTC QLQ
CR29. The EORTC QLQ- CR29 evaluates pelvic floor
symptoms but places more emphasis in quality of life.
Each item has a scale from 1 to 4 (1=not at all, 2=a little,
3=quite a bit, 4=very much). A scoring manual is avail-
able to compute the scores for each domain, which could
vary from 0 to 100; with 100 representing better func-
tioning or worse symptoms [18]. It addresses gastroin-
testinal symptoms (stool frequency, bloating, flatulence,
fecal incontinence, blood or mucus in stool, dry mouth,
taste), pain (abdominal pain, buttock pain, dyspareunia,
sore skin), problems with micturition (urinary frequency
and incontinence, dysuria), psychosocial aspects (body
image, hair loss, anxiety, weight, embarrassment, sexual
interest, impotence) and stoma care problems. This ques-
tionnaire was selected instead of other bowel symptoms
questionnaires (Wexner or FIQL) because, similarly to
the ICIQ-B, it has a focus on quality of life, and it is more
representative of colorectal cancer symptoms.
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Additional sociodemographic and clinical information
was obtained from clinical records, including age, mari-
tal status, education level, type of cancer, previous cancer
treatments, body mass index, and comorbidities (diabe-
tes, hypertension, depression/anxiety, and respiratory
and musculoskeletal problems).

Data analysis

The data were analyzed with SPSS® version 20.0 (SPSS
Inc., Chicago, Illinois, 2011). Descriptive statistics was
used to characterize participants. Data normality was
checked with the Kolmogorov Smirnov test. There was
missing data only for characteristics of the participants,
$0 no imputation was required.

Construct validity was firstly assessed with confir-
matory factor analysis performed with AMOS® using
the maximum likelihood estimation. It tested the three
domains structure of ICIQ-B. The stand-alone items
“Other bowel symptoms” were not considered for fac-
tor analysis [13]. We followed the proposed criteria for
model fit assessment: goodness-of-fit test (p>0.15 indi-
cating a good fit), Steiger’s root mean square error of
approximation (RMSEA, p<0.05 indicating a good fit
and an upper value of 0.08 representing a reasonable
fit), comparative fit index (CFI, expected to be >0.90 to
indicate a good fit) and the non-normed fit index (NNFI,
expected to be >0.90 to indicate a good fit) [19]. Secondly,
an, hypothesis testing was performed comparing bowel
symptoms between groups (Mann Whitney test): type of
cancer (colon or rectal), stage of treatment (pre- or post-
surgery), and gender. We hypothesized that rectal cancer
patients (compared to colon), those assessed at pre-sur-
gery (compared to post-surgery) and women (compared
to men) would present worse bowel symptoms.

Spearman correlations were computed between the
scores of each domain of the ICIQ-B and the EORTC
QLQ-CR29 score to estimate criterion validity. The con-
cordance was studied between similar items (i.e., that
assessed the same symptom) of the ICIQ-B and the
EORTC QLQ-CR29, respectively: items 3a and 4a with
the Stool Frequency scale, item 7a with the Sore Skin
scale, items 9a and 10a with the Fecal Incontinence scale,
item 1la with the Flatulence scale, item 19a with the
Embarrassment scale, and item 18a with the Sexual Inter-
est scale. Correlation coefficients of <0.49 were defined
as poor, 0.50<rho<0.74 as fair, and rho>0.75 as a strong
relationship.

For internal consistency, the Cronbach’s alpha test was
used, and values higher than 0.70 were considered to
show good internal consistency [16]. A p<0.05 was set
for all tests.
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Table 1 Sociodemographic and clinical characteristics of
participants (n=106)

Variable n (%)
Sex

Female 65 (61.3)
Male 41 (38.7)
Work status*

Stable contract 23(23.0)
Independent 17 (17.0)
Unemployed 16 (16.0)
Retired 44 (44.0)
Schooling level*

Elementary (basic) education 15(14.9)
Secondary 44 (43.6)
Technical 20(19.8)
University 22(21.8)
Marital status*

Married 45 (44.1)
Stable union 1(1)
Divorced 12(011.7)
Single 23 (22.5)
Type of cancer

Colon 76 (71.7)
Rectum 30(283)
Received cancer treatments

Chemotherapy 42 (39.6)
Radiotherapy 26 (24.5)
Surgery 42 (40.0)
Body weight classification*

Underweight 0(0)
Healthy weight range 48 (50.5)
Overweight 33(34.7)
Obesity 14 (14.7)
Comorbidities

Respiratory problems 16 (15.1)
Depression/anxiety 39 (36.8)
Musculoskeletal problems 37 (34.9)
Diabetes Mellitus 2 16 (15.2)
Arterial hypertension 54 (514)
Regular use of laxative 12(11.3)
Regular use of antidiarrheal drugs 5(4.7)

*Valid percent was used as there were missing cases.

Results

Participants characteristics

The mean age of the 106 participants was 67.6 (SD=12.4)
years and the mean body mass index was 25.45 (SD=4.4).
Most were female (61.3%) and retired (44%) (Table 1).
Regarding their clinical characteristics, most had colon
cancer (71.7%), but only 42 participants (40%) were
assessed post-surgery (Mean=32.3 months, SD=32.5).
Body weight excess was present in 49.4% and hyperten-
sion in 51.4% of the participants.

The prevalence of liquid stool incontinence was 43.4%
(n=46), solid stool incontinence was 32.1% (n=34), and
gas incontinence was 60.4% (n=64). Urgency to defecate
was present in 52.8% (n=>56) of the patients. Most of
them reported defecating between one and three times a
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Fig. 1 Confirmatory factor analysis of the three-factor model: bowel pat-
tern, bowel control and quality of life (QoL)

day (68.9%, n=73), while 19.8% (n=21) had to defecate
three to ten times a day, and 2.8% (n=3) reported ten
times or more a day. During sleeping hours only 24.5%
(n=26) of the patients reported having to defecate.

Construct validity
Results of the confirmatory factor analysis are presented
in Fig. 1. Factor loadings, representing the relationship
among the items and domains, were mostly high (=0.7);
except for the items 3a (evacuation frequency), 4a (evacu-
ation frequency at night), 6a (taking antidiarrheal drugs),
7a (pain/soreness around anus), 11a (gas incontinence)
and their respective factors, which had factor load-
ings<0.6. However, the model did not show adequate fit
for our data [X? goodness-of-fit test (df=162)=327.78,
p<0.001; RMSEA =0.09; NNFI=0.805 and CFI=0.898).
Hypothesis tests were performed comparing ICIQ-
B scores considering type of cancer, gender, and surgi-
cal treatment. We identified that rectal cancer patients
showed significantly higher scores in all ICIQ-B domains
compared to colon cancer patients (Table 2). In addition,
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Table 2 Bowel symptoms scores, overall and according to
cancer type (n=106)

Domain All Colon Rectal p*
(n=106) (n=76) (n=30)
Md(IR) Md(IR) Md(IR)
Bowel pattern 4(4.3) 35(4) 6 (6.3) 0.001
Bowel control 3(9) 2(6) 75(135) 0.001
Quality of life related to 4(11) 2(8) 115 <0.001
bowel function (12.3)

*Mann Whitney test. Md=median. IR=interquartile range

patients assessed prior to cancer surgery had significantly
higher scores for the ICIQ-B domains bowel control
(p=0.023) and quality of life (p=0.009) when compared
to those assessed post-surgery. Meanwhile, bowel pat-
tern scores were similar both before and after surgery
(p=0.232). There was no significant difference between
men and women regarding bowel pattern (p=0.849),
bowel control (p=0.995) or quality of life (p=0.433).

We identified a floor effect for most of the variables
(except question 3a related to the defecation frequency).

Criterion validity

The QLQ stool frequency scale was significantly corre-
lated to ICIQ-B items 3a (rho=0.540, p<0.001) and 4a
(rho=0.600, p<0.001). Sore skin scale correlated with
item 7a (rho=0.523, p<0.001). Fecal incontinence scale
correlated with items 9a (rho=0.521, p<0.001) and 10a
(rho=0.352, p<0.001). Flatulence scale correlated with
item 1la (rho=0.591, p<0.001). Embarrassment scale
correlated with item 19a (rho=0.498, p<0.001). Finally,
Sexual Interest scale correlated with item 18a (rho=-
0.402, p<0.001).

Internal consistency

The internal reliability of the instrument for the total
scale, excluding Bristol scale for stool consistency as
recommended [13], was good (Cronbach’s «=0.909).
The internal consistency for domains bowel pattern
(a=0.710), bowel control (a=0.879), and quality of life
(a=0.817) was good.

Discussion

This study demonstrated that the Spanish version of the
ICIQ-B is appropriate for clinical use among colorectal
cancer patients as our results suggested adequate values
compared to a criterion and good internal consistency.
Regarding its construct validity, the confirmatory factor
analysis did not support the fit of the three-factor model
to our data. These results might be explained by the
characteristics of our sample which was not composed
of only incontinent individuals but of people before and
after receiving aggressive cancer treatments. Patients
before and after colorectal cancer treatment may pres-
ent a variety of bowel symptoms, from constipation to
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diarrhea and incontinence [2—4]. All these symptoms can
be assessed individually with ICIQ-B items. Possibly, a
more homogenous sample, selecting only rectal or colon
cancer patients after cancer treatment would be more
appropriate to test the three domains structure of the
instrument.

Another indicator for construct validity used in this
study, the hypothesis testing, was mostly fulfilled. We
confirmed two of the three previous hypotheses: (1) rec-
tal cancer patients showed worse bowel function com-
pared to colon cancer patients, and (2) bowel function
prior to surgery was worse compared to post-surgery.
However, our third hypothesis was not confirmed as
there was no difference between men and women regard-
ing bowel domains.

As expected, rectal cancer patients had worse bowel
function compared to colon cancer patients. Rectal can-
cer and its treatments affect anorectal function more
than colon cancer. After colon cancer surgeries, diar-
rhea is common and more liquid stools increase the risk
of incontinence [2]. After sphincter preserving surgeries
for rectal cancer, bowel disfunctions are very common
presenting with incontinence, urgency and increased
frequency of opening the bowels [5, 20]. Preoperative
chemoradiotherapy also increases the risk of showing
bowel dysfunctions after rectal cancer surgery [10].

Before cancer surgery, our participants showed worse
bowel control and quality of life compared to those par-
ticipants assessed post treatments. Similarly, another
study with 30 colorectal cancer patients from Australia,
using the ICIQ-B, showed that the percentage of partici-
pants with bowel symptoms decreased from 60% preop-
eratively to 44% 6 months after surgery [21]. The previous
study also highlights that at six months after surgery,
patients had significantly less abdominal pain but more
fecal incontinence compared to their preoperative status
[21]. The difference regarding fecal incontinence compar-
ing to our study might be attributed to our assessment
after surgery that was not standardized and was quite
longer (Mean=32.3 months after cancer surgery) com-
pared to the previous study.

Bowel symptoms were present both before and after
treatments, the most prevalent were liquid stool incon-
tinence (43.4%), gas incontinence (60.4%), and urgency to
defecate (52.8%). Sometimes colorectal cancer survivors
are not aware of these bowel habit changes. A qualita-
tive study demonstrated that patients would like to have
received information, previous to their colorectal cancer
treatments, regarding possible changes in bowel habit
and impact on diet [22]. After treatments, colorectal can-
cer survivors experience survivorship as an individual,
life-changing process, with uncertainties and need to
deal with bowel dysfunction and ostomy [23].
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Contrary to what was expected, men and women from
this study had similar scores for bowel function and qual-
ity of life. At least one year after colorectal cancer sur-
gery, being female is a risk factor for presenting worse
bowel dysfunction [7]. The incidence of major LARS was
bigger among women (18%) compared to men (9%) [24].
Differently to the previously mentioned studies, ours
also included people assessed before cancer treatments,
which could justify why there was no gender differences.
It is well-known that non-treated colorectal cancer mani-
fests with a variety of bowel symptoms for both men and
women [4].

In the criterion validity analysis, we found a fair cor-
relation between items of the ICIQ-B and the EORTC
QLQ CR29, which is acceptable. However, a study with
rectal cancer patients after sphincter preserving surgery
found that neither the EORTC C-30 nor the CR-38 are
sensitive instruments in delineating differences in bowel
function [25]. It is very common to use quality-of-life
questionnaires to assess bowel function but using more
specific questionnaires such as the ICIQ-B is probably
more appropriate. Future studies should compare the
ICIQ-B with other scores for bowel symptoms such as
Wexner, Fecal Incontinence Quality of Life Scale (FIQL),
and LARS score.

Internal consistency was good for the total set of ques-
tion items (a=0.909) and for the domains of bowel pat-
tern (a=0.710), bowel control (¢=0.879), and quality of
life (a=0.817). These values were similar to the English
original version [13]. Likewise, the identified tendency
to a floor effect might be explained as this questionnaire
was originally developed to assess the bowel function
among anal incontinent individuals.

The LARS terminology is broadly used and, some-
times, studies also use this terminology and the LARS
score indiscriminately for other types of surgeries, such
as those for colon cancer [6]. We suggest that the bet-
ter terminology to use is bowel dysfunctions, anorectal
symptoms, or anorectal dysfunctions. For such purposes,
the ICIQ-B is a comprehensive instrument that consid-
ers the complete framework of bowel function that might
be useful for diagnosing dysfunctions, as well as planning
and confirming the effectiveness of treatments.

The limitations of this study were mainly related to not
including only incontinent patients or those post cancer
treatment, which was justified by the need to measure
bowel function as a broader concept both before and
after colorectal cancer treatments. Another limitation
was not adding another measure like ICIQ-B question-
naire for criterion validity. Data collection took much
longer than planned due to the Covid-19 pandemics. As
a strength, this is one of the first studies to report data
on bowel function of Latin-American colorectal cancer
patients. We suggest that upcoming studies aiming to
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test ICIQ-B factorial structure include higher samples
sizes and a more diversified sample, i.e., people with
fecal incontinence symptoms not necessarily related to
colorectal cancer.

In conclusion, although we did not confirm the three
domains structure of the ICIQ-B Chilean version with
colorectal cancer patients, the questionnaire presented
robust psychometric properties regarding internal con-
sistency, construct validity throughout hypothesis testing
and criterion validity. Considering that ICIQ-B appraises
bowel function in more depth, it could be a valuable
instrument for many clinicians that assist colorectal can-
cer patients. The results of this study confirm that ICIQ-
B is a questionnaire suitable for use among people with
colorectal cancer as it exhaustively represents the vari-
ety of bowel symptoms they face along the continuum
of care. Accordingly, we strongly recommend the use of
ICIQ-B questionnaire for clinical practice and research
because it is one of the most comprehensive instruments
to deeply understand bowel symptoms. One of its advan-
tages is that it includes the assessment of fecal urgency
and frequency of evacuations, which are relevant for
people living with and beyond colorectal cancer. The lim-
itation of ICIQ-B is that it is quite longer than tradition-
ally used questionnaires (Wexner, Vaisey, LARS score).
Future studies might aim to provide a short version of
this questionnaire.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512876-023-02970-6.

Supplementary Material 1

Supplementary Material 2

Acknowledgements

Fondo Nacional de Desarrollo Cientifico y Tecnolégico FONDECYT INICIACION
PROJECT number 11191016, CONICYT, Government of Chile, Santiago de
Chile.

Authors’ contributions

Cinara Sacomori, Luz Alejandra Lorca and Ménica Martinez-Mardones
conceived of the study. Luz Alejandra Lorca, Marta Natalia Pizarro-Hinojosa
and Cinara Sacomori were responsible for data collection, Cinara Sacomori
is grant holder and is conducting the primary statistical analysis. Cinara
Sacomori wrote the draft of the manuscript. All authors contributed to
refinement of the article and approved the final manuscript.

Funding

Fondo Nacional de Desarrollo Cientifico y Tecnoldgico FONDECYT INICIACION
PROJECT number 11191016, CONICYT, Government of Chile, Santiago de
Chile.

Data availability
Data will be available upon request to corresponding author e-mail.


https://doi.org/10.1186/s12876-023-02970-6
https://doi.org/10.1186/s12876-023-02970-6

Sacomori et al. BMC Gastroenterology (2023) 23:352

Declarations

Ethics approval and consent to participate

The study has been approved by the Ethics committee of Servicio de Salud
Metropolitano Oriente [Orient Metropolitan Health Service] — approval
date May 28th, 2019. The study was carried out in accordance with relevant
international and national guidelines and regulations.We obtained the
informed consent from all the participants.

Consent for publication
Not applicable.

Competing interests

Cinara Sacomori declares she received a grant for this research. All

other authors declare no conflict of interest.This work is published at
ResearchSquare as a Preprint https://doi.org/10.21203/rs.3.rs-1991035/v1.

Received: 12 December 2022 / Accepted: 21 September 2023
Published online: 09 October 2023

References

1. Wong MC, Huang J, Lok, Wang J, Fung F, Ding H, et al. Differences in inci-
dence and mortality Trends of Colorectal Cancer, Worldwide, based on sex,
Age, and anatomic location. Clin Gastroenterol Hepatol. 2021;19:955-66.

2. Lam D, Jones O. Changes to gastrointestinal function after surgery for
colorectal cancer. Best Pract Res Clin Gastroenterol. 2020;48-49:101705.

3. Kotronoulas G, Papadopoulou C, Burns-Cunningham K, Simpson M, Maguire
R. A systematic review of the supportive care needs of people living with and
beyond cancer of the colon and/or rectum. Eur J Oncol Nurs. 2017;29:60-70.

4. John SKP, George S, Primrose JN, Fozard JBJ. Symptoms and signs in patients
with colorectal cancer. Color Dis. 2011;13:17-25.

5. Christensen P, Baeten IM, Espin-Basany C, Martellucci E, Nugent J, Zerbib KP.
Management guidelines for low anterior resection syndrome - the MANUEL
project. Color Dis. 2021;23:461-75.

6. van Heinsbergen M, Janssen-Heijnen ML, Leijtens JW, Slooter GD, Konsten JL.
Bowel dysfunction after sigmoid resection underestimated: Multicentre study
on quality of life after surgery for carcinoma of the rectum and sigmoid. Eur J
Surg Oncol. 2018,44:1261-7.

7. van Heinsbergen M, den Haan N, Maaskant-Braat AJ, Melenhorst J, Belgers
EH, Leijtens JW, et al. Functional bowel complaints and quality of life after
surgery for colon cancer: prevalence and predictive factors. Color Dis.
2020;22:136-45.

8. Keane C,O'Grady G, Bissett |, Woodfield J. Comparison of bowel dysfunction
between colorectal cancer survivors and a non-operative non-cancer control
group. Color Dis. 2020;22:806-13.

9. LinKY, Denehy L, Granger CL, Frawley HC. Pelvic floor outcomes in patients
who have undergone general rehabilitation following surgery for colorectal
cancer: a pilot study. Physiother Theory Pract. 2018;35:1-13.

10.  Ma B, Gao P Wang H, Xu Q, Song Y, Huang X, et al. What has preopera-
tive radio(chemo)therapy brought to localized rectal cancer patients in

Page 7 of 7

terms of perioperative and long-term outcomes over the past decades? A
systematic review and meta-analysis based on 41,121 patients. Int J Cancer.
2017;141:1052-65.

11. Croese AD, Lonie JM, Trollope AF, Vangaveti VN, Ho Y-H. A meta-analysis of the
prevalence of low anterior resection syndrome and systematic review of risk
factors. Int J Surg. 2018,56:234-41.

12. Faaborg PM, Haas S, Liao D, Ploen J, Jakobsen A, Rahr HB, et al. Long-term
anorectal function in rectal cancer patients treated with chemoradiotherapy
and endorectal brachytherapy. Color Dis. 2021;23:2311-9.

13. Cotterill N, Norton C, Avery KNL, Abrams P, Donovan JL. Psychometric
evaluation of a new patient-completed questionnaire for evaluating anal
incontinence symptoms and impact on quality of life: the ICIQ-B. Dis Colon
Rectum. 2011;54:1235-50.

14. Sacomori C, Lorca LA, Martinez-mardones M, Benavente P, Plasser J, Pardoe
M. Spanish translation, face Validity, and reliability of the ICIQ-B questionnaire
with Colorectal Cancer Patients. J Coloproctology. 2021;41:340-7.

15. Gagnier JJ, Lai J, Mokkink LB, Terwee CB. COSMIN reporting guideline for
studies on measurement properties of patient-reported outcome measures.
Quial Life Res. 2021,30:2197-218.

16. Field A. Discovering statistics with SPSS. 2nd editio ed. Porto Alegre: Artmed;
20009.

17. Cotterill N, Norton C, Avery KNL, Abrams P, Donovan JL. A patient-centered
approach to developing a comprehensive symptom and quality of life
assessment of anal incontinence. Dis Colon Rectum. 2008;51:82-7.

18.  Fayers P, Aaronson N, Bjordal K, Groenvold M, Curran D, Bottomley A. EORTC
QLQ-C30 Scoring Manual. 3rd editio ed. Brussels: EORTC Publications; 2001.

19.  HuL, Bentler P. Evaluating model fit. Structural equation modeling: Concepts
Issues, and applications. Thousand Oaks, CA: Sage Publication; 1995. 76-99.

20. JuulT, Ahlberg M, Biondo S, Emmertsen KJ, Espin E, Jimenez LM, et al. Inter-
national validation of the low anterior resection syndrome score. Ann Surg.
2014;259:728-34.

21, LinKY, Denehy L, Frawley HC, Wilson L, Granger CL. Pelvic floor symptoms,
physical, and psychological outcomes of patients following surgery for
colorectal cancer. Physiother Theory Pract. 2018;34:442-52.

22. Brown S, Greenfield D, Thompson J. Knowledge and awareness of long-term
and late treatment consequences amongst colorectal cancer survivors: a
qualitative study. Eur J Oncol Nurs. 2015;20:191-8.

23. Drury A, Payne S, Brady AM. Cancer survivorship: advancing the concept in
the context of colorectal cancer. Eur J Oncol Nurs. 2017;29:135-47.

24, Juul T, Elfeki H, Christensen P, Laurberg S, Emmertsen KJ, Bager P. Normative
data for the low anterior resection syndrome score (LARS score). Ann Surg.
2019;269:1124-8.

25. Neuman HB, Schrag D, Cabral C, Weiser MR, Paty PB, Guillem JG, et al. Can
differences in bowel function after surgery for rectal cancer be identified by
the european organization for research and treatment of cancer quality of life
instrument? Ann Surg Oncol. 2007;14:1727-34.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Spanish version of the ICIQ-Bowel questionnaire among colorectal cancer patients: construct and criterion validity
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Participants
	﻿Instruments
	﻿Data analysis

	﻿Results
	﻿Participants characteristics
	﻿Construct validity
	﻿Criterion validity
	﻿Internal consistency

	﻿Discussion
	﻿References


