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Abstract
Aim: Optimal oncological resection in cancers of the lower rectum often requires a per-
manent colostomy. However, in some patients a colostomy may have a negative impact 
on health-related quality of life (HRQoL). The Colostomy Impact (CI) score is a simple 
questionnaire that identifies patients with stoma dysfunction that impairs HRQoL by 
dividing patients into ‘minor’ and ‘major’ CI groups. This aim of this study is to evalu-
ate construct and discriminative validity, sensitivity, specificity and reliability of the CI 
score internationally, making it applicable for screening and identification of patients with 
stoma-related impaired HRQoL.
Method: The CI score was translated in agreement with WHO recommendations. Cross-
sectional cohorts of rectal cancer survivors with a colostomy in Australia, China, Denmark, the 
Netherlands, Portugal, Spain and Sweden were asked to complete the CI score, the European 
Organization for Research and Treatment of Cancer (EORTC) quality of life 30-item core ques-
tionnaire, the stoma-specific items of the EORTC quality of life 29-item colorectal-specific 
questionnaire and five anchor questions assessing the impact of colostomy on HRQoL.
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INTRODUC TION

Surgery is still the cornerstone in curative treatment of cancer of the 
rectum. In tumours close to the anal verge, formation of a perma-
nent end colostomy is often necessary to obtain an optimal onco-
logical resection. However, a colostomy may have a negative impact 
on health-related quality of life (HRQoL) in some patients. The 
boundaries for sphincter-preserving surgery are continuously being 
pushed, with intersphincteric resections reducing the number of 
patients requiring an end colostomy. Nevertheless, it is well known 
that sphincter-preserving surgery carries a risk of low anterior re-
section syndrome and that the risk of reduced HRQoL from bowel 
dysfunction increases with decreasing tumour height from the anal 
verge [1,2]. There is no conclusive evidence that HRQoL in patients 
with a stoma is inferior to that of patients who have a low anterior 
resection [3–5]. With the improved 5-year survival rate, there are 
an increasing number of long-term survivors who have to live with 
the late effects of their cancer treatment. Increasingly HRQoL has 
gained acceptance as an important outcome in cancer treatment, 
and studies have shown that in 19%–23% of patients with a perma-
nent colostomy after rectal cancer surgery the stoma impairs their 
HRQoL [6,7]. A number of questionnaires have been developed to 
study stoma-related quality of life [8–10]. However, in view of the 
need for a short, simple and valid screening tool to identify patients 
with reduced HRQoL due to stoma dysfunction, the Colostomy 
Impact (CI) score was developed in 2016 [6]. The unidimensional CI 
score enables clinicians to identify patients with stoma dysfunction 
in an efficient, standardized and systematic way in order to initiate 
targeted measures to improve HRQoL. Once validated, the score will 

also be valuable for research purposes in standardizing and simplify-
ing the reporting of stoma dysfunction.

The CI score was developed in a Danish population in 2016 and 
identified patients with reduced HRQoL due to stoma dysfunction 
with a sensitivity of 85.7% and specificity of 59.5%. The CI score has 
recently been validated in Danish patients with a colostomy after 
surgery for benign conditions [11] and is now applicable to a Danish 
population with a colostomy regardless of the underlying condition. 
Since cultural and geographical differences may affect the impact of 
colostomy on patients, the CI score should be meticulously trans-
lated and validated thoroughly before translated versions are taken 
into use.

This validation study reports the translation of the CI score and 
aims to evaluate construct and discriminative validity as well as sen-
sitivity and specificity of the CI score in Australia, China, Denmark, 
the Netherlands, Portugal, Spain and Sweden; in addition the test–
retest reliability of the CI score was evaluated in Denmark, the 
Netherlands, Spain and Sweden.

METHOD

Participants

Cross-sectional cohorts of rectal cancer survivors with a permanent 
colostomy were identified in the participating countries, as shown 
in Table 1. Inclusion criteria were curative surgery for rectal cancer 
resulting in a permanent end colostomy and at least 12 months of 
follow-up. Exclusion criteria were recurrence, inability to complete 

Results: A total of 2470 patients participated (response rate 51%–93%). CI scores were 
significantly higher in patients reporting reduced HRQoL due to their colostomy than in 
patients reporting no reduction. Differences in EORTC scale scores between patients 
with minor and major CI were significant and clinically relevant. Sensitivity was high re-
garding dissatisfaction with a colostomy. Regarding evaluation of discriminative validity, 
the CI score relevantly identified groups with differences in HRQoL. The CI score proved 
reliable, with equal CI scores between test and retest and an intraclass correlation coef-
ficient in the moderate to excellent range.
Conclusion: The CI score is internationally valid and reliable. We encourage its use in clin-
ical practice to identify patients with stoma dysfunction who require further attention.

K E Y W O R D S
Colostomy, health-related quality of life, rectal cancer, stoma

What does this paper add to the literature?

The Colostomy Impact (CI) score is a patient-reported outcome measure identifying patients with 
stoma dysfunction that impairs health-related quality of life. This study evaluates construct and 
discriminative validity, sensitivity, specificity and reliability of the CI score in cross-sectional cohorts 
of rectal cancer survivors with a colostomy in Australia, China, Denmark, the Netherlands, Portugal, 
Spain and Sweden.
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questionnaires (dementia, impaired vision, inability to read or 
write the specific language), age under 18  years and lacking con-
sent. In Denmark, patients were identified from a national registry 
(Table 1). Eligible patients were sent an electronic invitation and a 
web-based questionnaire or a paper version of the questionnaire by 
regular mail with a prepaid envelope, depending on patient prefer-
ence. Reminders were sent to nonresponders after approximately 
3 weeks.

A similar approach was used in Sweden. In the Netherlands, pa-
tients treated at the participating hospitals were identified from a 
national database and approached as described above. Patients in 
Australia, Spain and Portugal and 91 of the patients from China were 
identified from local hospital databases or the hospitals’ electronic 
medical record systems and approached in person, by mail or by 
telephone. In China, convenient inclusion from the hospital's stoma 
clinic was employed for inclusion of 29 patients.

For test–retest analysis, subgroups of patients in Denmark, 
Sweden, the Netherlands and Spain were randomly selected and 
asked to complete the CI score a second time 2–6  weeks after 
completion of the primary questionnaire, along with a question on 
changes in stoma function or stoma care since the primary question-
naire. Patients reporting changes in stoma function or returning the 
second test after more than 6 weeks were excluded.

Questionnaire/booklet

Patients were asked to complete questions regarding socio-
demographic factors, lifestyle, stoma care and stoma complications, 
five anchor questions on the overall impact of colostomy on HRQoL, 
the CI score, the European Organization for Research and Treatment 
of Cancer quality of life 30-item core questionnaire (EORTC QLQ-
C30) and the stoma-specific items of the EORTC quality of life 
29-item colorectal-specific questionnaire (EORTC QLQ-CR29). 
Disease- and treatment-specific information was collected from 
hospital charts (Australia, China and the Netherlands) or registers/
databases (Denmark Portugal, Spain and Sweden).

The primary anchor question was ‘Overall, do you think that 
the colostomy impairs your quality of life?’ The options were ‘not 
at all’, ‘a little’, ‘some’ and ‘a lot’. This question is unvalidated but 
was part of the basic stoma questionnaire used for the develop-
ment of the CI score. For the purpose of construct validation, the 
four categories of this anchor question were merged into two 
categories: colostomy impact ‘none at all/a little’ and colostomy 
impact ‘some/a lot’. Four additional anchor questions regarding 
satisfaction, embarrassment, adaptation and restrictions in daily 
life were added to explore the construct of the CI score. Each 
question had four answer options that were dichotomized as de-
scribed above to calculate the sensitivity and specificity of the CI 
score of each anchor.

The CI score is a seven-item patient reported outcome measure 
(PROM) concerning stoma-related problems, symptoms and com-
plications. The CI score was developed using the primary anchor 
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question to identify factors associated with reduced HRQoL and 
to obtain a simple unidimensional measure of stoma dysfunction 
related to reduced HRQoL [6]. Each item has two to five answer 
options, and a weighted scoring system provides a total sum-score 
ranging from 0 to 38, with a higher score representing greater stoma 
dysfunction. A CI score of 0–9 points is categorized as minor CI and 
a score of 10–38 points is categorized as major CI (Appendix S1 and 
S2). As missing items hinder calculation of the sum-score, patients 
with missing items were excluded from further analysis.

The EORTC QLQ-C30 v.3.0 is a 30-item multidimensional ge-
neric HRQoL measure for cancer patients. It provides five multi-item 
functional scales and one multi-item global health status/QoL scale 
where a higher score represents better functioning, along with three 
multi-item symptom scales and six single-item measures where a 
higher score represents worse symptoms. Participants also com-
pleted the stoma-specific items of the EORTC QLQ-CR29 – a mod-
ule for colorectal cancer patients consisting of 29 questions, seven 
of which concern patients with a stoma. Using linear transformation, 
scale scores of the EORTC QLQ-C30 were calculated ranging from 0 
to 100 according to the scoring manual [12] and the stoma-specific 
items of the EORTC QLQ CR29 were summarized using linear trans-
formation as a symptom scale ranging from 0 to 100. Missing data 
were handled according to the scoring manual. The clinical relevance 
of difference in EORTC QLQ-C30 scale scores between the minor 
and major CI groups were assessed according to Cocks et al. [13].

Translation and adaptation

The CI score has previously been translated into English [6]. The 
English version of the CI score, anchor questions and background 
questions were translated into Chinese, Dutch, Portuguese, Spanish 
and Swedish following WHO recommendations for translation and 
cross-cultural adaptation of instruments performed by professional 
translators. Final versions were reviewed by a colorectal surgeon at 
each participating centre and adapted where needed.

Validation

This validation study adheres to the Cosmin taxonomy of meas-
urement properties [14]. Since items in the CI score are independ-
ent variables of the construct, stoma dysfunction, the conceptual 
framework is based on a formative model. Content validity was me-
ticulously ensured in the development process, leaving the follow-
ing measurement properties to be investigated: construct validity, 
discriminative validity and retest reliability.

Construct validity was assessed by testing hypotheses formu-
lated a priori:

1.	 Patients reporting inferior HRQoL in the anchor question have 
a significantly higher CI score than patients reporting better 
HRQoL.

2.	 Patients with major CI have significantly lower scores than pa-
tients with minor CI on all functional EORTC QLQ-C30 scales and 
significantly higher scores on all symptom scales. Differences are 
clinically relevant in global health status, role functioning, social 
functioning and fatigue.

3.	 Patients with major CI have significantly higher scores than pa-
tients with minor CI on the stoma-specific EORTC QLQ-CR29 
scale.

4.	 The CI score has a sensitivity of 85% and a specificity of 50% for 
identifying patients with ‘some/a lot’ CI as measured by the an-
chor questions.

Discriminative validity was assessed by an a priori formulated 
hypothesis: any differences in HRQoL between groups as measured 
by the primary anchor question will be reflected as a significant 
difference in CI score. Differences in CI score between the follow-
ing groups were studied: age, sex, body mass index (<25 kg/m2 or 
≥25 kg/m2), whether costs of stoma care products confer a financial 
burden on the household, surgical setting (acute or elective), neoad-
juvant/adjuvant oncological treatment and postoperative complica-
tions (Clavien–Dindo <IIIb or ≥IIIb).

Retest reliability was analysed on an item level and on sum-score. 
For each item, a change between two adjacent answer categories 
resulted in a one-point change. A change of more than one category 
resulted in a two- or three-point change according to the number 
of categories. The item-level score was calculated as the sum of 
changed categories. The weighted sum-score was calculated accord-
ing to the scoring instructions.

Statistical analysis

Analyses of retest reliability and construct validity were performed 
per country. Discriminative validity was analysed on the cumulated 
cohort.

The CI scores are presented as medians and interquartile ranges 
(IQRs) considering skewness of the data. The EORTC data are pre-
sented as mean (SD), as is the convention [15]. For significance test-
ing, chi-square tests or Mann–Whitney U-tests were performed 
according to the type of data handled. An a priori power calcula-
tion was performed based on detecting a five-point difference in 
the scales of the EORTC QLQ-C30 with a significance level of 0.05 
and power of 80%. Centres including patients corresponding to the 
power calculation or whose analysis reached significance were in-
cluded in the analysis of EORTC data. All countries were included in 
the remaining analysis.

Receiver operating curves (ROCs) were plotted, yielding sensi-
tivity and specificity.

Discriminative validity was assessed using the primary anchor 
question and the CI score was considered able to detect potential dif-
ferences if tests of difference in CI score corresponded to the findings 
using the primary anchor question. Retest reliability was assessed 
by the Wilcoxon signed-rank test for significance between test and 
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retest, by intraclass correlation coefficients (ICCs) and Bland–Altman 
plots with limits of agreement (LoA). An ICC less than 0.5 was con-
sidered poor reliability, 0.5–0–75 moderate reliability, 0.75–0.9 good 
reliability and an ICC >0.9 was considered excellent [16].

Data were collected and managed using the REDCap electronic 
data collection tools hosted at Aarhus University [17,18]. All statisti-
cal analyses were performed using Stata 16 (StataCorp LCC). A sig-
nificance level of 0.05 was chosen.

F I G U R E  1  Construct validity; Median CI scores and IQR in HRQoL groups determined by anchor questions. Countries where the 
difference in CI score is significant between anchor groups are marked with (*)
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RESULTS

A total of 2470 patients answered the questionnaire. Patient char-
acteristics by country are presented in Table 1. Response rates were 
between 51% and 93%.

For the evaluation of construct validity, the CI scores in patients 
grouped according to the anchor questions are shown in Figure 1. For 
the primary anchor question and the question regarding restrictions 
in everyday activities, the differences in CI score were significant in 
all countries. Differences between groups were significant for all five 
anchor questions in Denmark, the Netherlands, China and Sweden.

Differences in scale scores and the level of clinical relevance of 
differences in the EORTC QLQ-C30 between the minor and major 
CI groups are presented in Table 2 for countries having the number 
of participants stated in the power calculation. Differences were 
significant across all scales and measures in all countries except for 
‘nausea and vomiting’, ‘insomnia’ and ‘financial difficulties’ in Spain 
and ‘social function’ and ‘nausea and vomiting’ in China. The dif-
ferences in scale scores for the EORTC QLQ-C30 between the CI 
groups were all clinically relevant. Figure 2 shows mean scale scores 
for the EORTC QLQ-C30 by CI group. The stoma-specific scale of 
the EORTC QLQ-CR29 showed significantly more symptoms in the 
major than the minor CI group in all countries except for Australia. 
Differences ranged from 7.4 (Spain) to 14.2 (China).

ROC analyses were performed, yielding sensitivity and speci-
ficity of the CI score. Table 3 shows results for the primary anchor 

question and the question regarding satisfaction with life with a co-
lostomy, the latter showed the best sensitivity in all countries except 
for Spain. Sensitivity ranged between 42% and 78% for the anchor 
question concerning adaptation, between 66% and 82% for the an-
chor question concerning embarrassment and between 60% and 
89% for the anchor question concerning restrictions in daily activi-
ties (data not shown).

For discriminative validity, the primary anchor question was 
used to describe differences in HRQoL between subgroups. For 
groups showing a difference in the rate of patients reporting im-
paired HRQoL, the CI score correspondingly showed significantly 
higher CI scores in the groups with inferior HRQoL except for age 
groups where the difference in CI score did not reach significance 
(p  =  0.0974). Similarly, for subgroups that reported ‘some/a lot’ 
impact on HRQoL at equal rates no difference in CI scores were 
present, with the exception of patients with Clavien–Dindo ≥II com-
plications who had significantly higher CI scores but did not report 
an impact on HRQoL more often Table 4.

A total of 359 patients answered the retest. Of these, 121 were 
excluded as they reported change in stoma function since answer-
ing the primary questionnaire, leaving 238 eligible patients (75 
from Denmark, 75 from Sweden, 45 from Spain and 43 from the 
Netherlands). No differences were found in item-level score or sum-
score between the test and the retest. ICC scores showed moderate 
reliability in Sweden and the Netherlands for both sum-score (0.663 
and 0.701, respectively) and item-level scores (0.640 and 0.749, 

TA B L E  2  Mean scale scores of the EORTC QLQ-C30. The size of the clinical relevance of the differences was assessed according to 
Cocks et al. [13] and reported as trivial (none), small (light grey ), medium (grey ) or large (dark grey )

EORTC QLQ-C30 China Denmark Spain Sweden

Minor CI, 
mean (SD)

Major CI, 
mean (SD)

Minor CI, 
mean (SD)

Major CI, 
mean (SD)

Minor CI, 
mean (SD)

Major CI, 
mean (SD)

Minor CI, 
mean (SD)

Major CI, 
mean (SD)

Global QoL 78.1 (11.6) 62.1 (13.5) 80.2 (19.7) 66.6 (22.3) 72.0 (20.6) 62.0 (22.9) 78.2 (18.1) 63.4 (20.9)

Physical function (PF) 89.1 (6.6) 74.1 (18.0) 87.7 (17.2) 76.1 (22.8) 83.1 (23.2) 70.5 (29.4) 89.0 (15.2) 76.6 (20.8)

Role function (RF) 79.8 (14.3) 66.6 (20.4) 88.2 (20.7) 74.9 (28.4) 86.4 (27.8) 74.6 (33.8) 87.0 (21.8) 74.6 (25.8)

Emotional function (EF) 85.5 (10.9) 76.1 (14.3) 93.6 (12.2) 84.4 (19.5) 86.9 (18.9) 76.7 (24.6) 91.1 (13.6) 78.7 (22.7)

Cognitive function (CF) 94.5 (8.6) 80.0 (12.2) 91.6 (14.5) 83.1 (20.5) 86.0 (19.1) 82.1 (23.4) 92.2 (11.7) 81.4 (23.0)

Social function (SF) 72.8 (15.4) 68.7(19.8)* 91.7 (16.4) 80.9 (24.9) 88.6 (21.1) 77.1 (28.8) 86.8 (21.0) 72.6 (27.3)

Fatigue (FA) 6.2 (8.1) 26.8 (16.4) 16.7 (19.4) 30.8 (25.3) 17.5 (22.7) 29.8 (26.6) 17.3 (18.1) 33.1 (24.8)

Nausea and vomiting (NV) .77 (5.0) 2.3 (7.7)* 1.8 (8.1) 5.6 (14.1) 2.9 (8.8) 3.8 (31.8)* 1.3 (5.4) 7.6 (16.7)

Pain (PA) 2.7 (7.2) 14.1 (15.9) 5.8 (15.6) 18.6 (25.2) 16.6 (25.5) 25.6 (25.7) 7.5 (17.4) 20.5 (25.1)

Dyspnoea (DY) .77 (5.0) 12.3 (16.2) 9.8 (20.0) 19.3 (26.5) 12.6 (23.7) 18.6(26.6)* 16.8 (21.4) 30.1 (30.1)

Insomnia (SL) 8.5 (17.9) 23.5 (20.1) 12.6 (21.1) 24.4 (30.2) 22.6 (27.8) 34.0 (31.8) 13.8 (19.9) 26.8 (30.8)

Appetite loss (AP) 1.5 (7.1) 17.4 (18.7) 4.8 (14.4) 10.6 (21.7) 8.4 (21.2) 13.6 (23.0) 4.0 (12.5) 10.2 (21.3)

Constipation (CO) 1.5 (7.1) 9.7 (16.3) 3.9 (12.5) 10.6 (21.7) 4.4 (13.8) 12.9 (23.9) 4.9 (14.6) 12.3 (23.4)

Diarrhoea (DI) 6.2 (13.1) 14.3 (22.0) 8.8 (17.0) 19.2 (25.5) 7.6 (16.1) 15.7()23.2 8.1 (16.7) 18.6 (24.9)

Financial difficulties (FI) 10.8 (17.3) 28.7 (21.9) 1.8 (9.3) 6.9 (19.1) 8.2 (21.0) 11.5(25.6)* 4.9 (16.4) 11.8 (25.0)

Abbreviations: CI, Colostomy Impact; EORTC QLQ-C30, European Organization for the Research and Treatment of Cancer (EORTC) quality of life 
30-item core questionnaire; QoL, quality of life.
The sizes of the clinical relevance of differences in emotional function (EF) as estimates of clinically relevance were not available. *Difference 
between minor and major CI groups is not significant.
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respectively) and for sum-score in Denmark (0.705). Reliability was 
good on item level in Denmark (0.783) and excellent regarding both 
sum-score (0.919) and on item level (0.898) in Spain. Bland–Altman 

plots for assessing test–retest agreement are presented in Figure 3 
for the sum-scores. Distributions were acceptable and the 95% LoA 
representing the individual difference between the test and the 

F I G U R E  2  EORTC QLQ-C30 scale scores by country (mean +/- SD). Higher functional scores represent better functioning whereas higher 
symptom scores represent more symptoms. All differences are statistically significant except for NV and SF in China and NV, DY and FI in 
Spain. All significant differences are clinically relevant
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retest ranged between −10.27 to 10.48 points (Sweden) and −4.89 
to 6.04 points (Spain). LoA on item level was between −3.78 to 3.67 
(Sweden) and −1.69 to 2.33 (Spain) (not shown).

DISCUSSION

The CI score is now available in Danish, English, Chinese, Dutch, 
Portuguese, Spanish and Swedish and this study reports high valid-
ity and reliability of the CI score in all included countries.

A thorough assessment of the validity and reliability of a PROM 
is crucial before a translated version is taken into use because cul-
tural differences may affect the psychometric properties of the 
instrument. In all countries, the translated versions demonstrated 
convincing construct validity. CI scores were significantly higher in 
patients reporting that their colostomy reduced their overall QoL 
and in patients reporting that colostomy restricted their daily ac-
tivities. Overall, our hypotheses regarding the anchor questions 
were satisfied in 30 of 35 tests, demonstrating that the CI score is 
a valid measure of stoma dysfunction affecting HRQoL. Likewise, 
differences in EORTC QLQ-C30 scales and measures, including the 
stoma-specific scale of the EORTC QLQ-CR29, between CI groups 
were found in 58 out of 64 scales (16 scales per country) and all 

TA B L E  3  Sensitivity and specificity of the Colostomy Impact 
score across countries

Sensitivity (%) Specificity (%) ROC AUC

Overall, do you think that the colostomy impairs your quality of life? 
Not at all/a little vs. some/a lot

Australia 79.17 37.1 0.6542

China 85.1 59.0 0.8378

Denmark 68.50 61.50 0.7175

The Netherlands 57.89 60.27 0.6500

Portugal 60.00 50.00 0.6304

Spain 66.67 58.55 0.6600

Sweden 80.8 58.0 0.7403

How would you rate your overall satisfaction with your life with a 
colostomy? Good/acceptable vs. poor/very poor

Australia 90.00 35.06 0.7617

China 100.00 43.00 0.9138

Denmark 80.70 55.68 0.7498

The Netherlands 100.00 56.60 0.9009

Portugal 80.00 46.51 0.7860

Spain 64.71 53.76 0.6216

Sweden 84.21 52.89 0.7480

Abbreviations: AUC, area under the curve; ROC, receiver operating 
characteristic.

No/a little 
impact (%)

Some/a lot 
impact (%) P-value

Median CI 
(IQR) P-value

Gender

Male 73.9 26.1 9 (6–15)

Female 75.4 24.6 0.439 10 (5–15) 0.1298*

Age

<65 years 70.2 29.8 10 (5–16)

>65 years 75.4 24.5 0.0196 9 (5–14) 0.0974

BMI

<25 kg/m2 77.0 23.0 8 (5–13)

>25 kg/m2 73.3 26.7 0.0396 10 (6–15) 0.0000*

Household financial burden

Unburdened 39.6 60.4 9 (5–14)

Burdened 23.5 76.5 0.0000 12 (8–19) 0.0000*

Setting

Acute 65 35 8.5 (3–15)

Elective 75 25 0.2753 9 (5–14) 0.8942*

Complications

<Clavien–Dindo III 75 25 9 (5–14)

≥Clavien–Dindo III 69 31 0.1208 11 (7–17) 0.0002

Oncological treatment

Any 72.3 26.2 10 (5–15)

None 76.3 23.7 0.5314 10 (5–15) 0.7903*

Abbreviations: BMI, body mass index; IQR, interquartile range.
Agreement is indicated by an asterisk (*).

TA B L E  4  Discriminative validity: 
the Colostomy Impact (CI) score was 
hypothesized to provide a significantly 
different CI score between groups if a 
difference was present measured by the 
anchor question and no difference in CI 
score if the groups reported the same 
rates of reduced health-related quality of 
life
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significant differences were clinically relevant, further supporting 
the construct validity of the CI score.

The EORTC QLQ-C30 is commonly used, and previous reports on 
colorectal cancer patients with a permanent colostomy correspond 
well to our results; mean scale scores found in three other cross-
sectional studies are similar to the mean scores of the minor and 
major CI groups found in our study [19–21]. For the three included 
countries for which reference values of the background population 
were available, scale scores in the minor CI groups resemble scores 
of the reference population [22–24], indicating that the CI score cat-
egorized patients meaningfully into a minor group resembling the 
background population and a major group with impaired HRQoL.

The ROC analysis supported the hypothesis regarding sensitiv-
ity in one country and specificity in three countries for the primary 
anchor question. However, when looking at the additional anchor 
questions, sensitivity of the CI score detected dissatisfaction with 
life with a stoma with a sensitivity of 80% or more in all countries 
except Spain. Specificity was lower, which was also the case in the 
development of the CI score where a high sensitivity was intention-
ally prioritized. Thus, specificities in the ranges seen here were not 
surprising and patients with a sum-score in the major CI range (≥10) 
should have the possibility to decline further evaluation if they are 
satisfied with their colostomy and QoL. The anchor questions are 
not validated, but the primary anchor has repeatedly been used in a 

similar form for the development and validation of PROMs [6,25–27]. 
The broad phrasing may prompt different interpretations, especially 
when used in an international setting, which may affect sensitivity 
assessment. The addition of the other four anchor questions allowed 
us to further explore the construct measured by the CI score, and 
the score demonstrated highest sensitivity to dissatisfaction with 
life with a colostomy and to restrictions in daily activities.

The CI score was able to discriminate between groups that dif-
fered with regard to the proportion of patients reporting ‘some/a lot’ 
CI in the anchor question as five of our seven hypotheses were sup-
ported. Differences in median CI scores were modest (1–3 points) 
and whether this difference is clinically relevant remains unknown. 
However, differences in categorization according to the primary an-
chor question were similarly small.

This study demonstrates that the CI score is a reliable measure 
over time with no difference in scores between the test and the re-
test and ICCs in the moderate to excellent range.

We have demonstrated that the CI score is valid and reliable, 
and we highly encourage its use in the clinical setting where pur-
poseful use of resources is crucial. Follow-up programmes after 
completed cancer treatment often focus on recurrence. However, 
concerns about late effects from the cancer treatment should be ad-
dressed [28–30]. Systematic use of the CI score will enable clinicians 
to screen colostomy patients in a quick and reliable way to identify 

F I G U R E  3  Bland Altman plots with difference in sum-score between the test and retest (light grey lines) with 95% CI (dashed light grey 
lines) and limits of agreement (dark grey lines) for each country
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those suffering from stoma dysfunction so that targeted interven-
tions can be initiated to improve patients’ HRQoL.

A strength of this study is the meticulous professional transla-
tion of the CI score with adaptation from healthcare professionals 
ensuring semantically equivalent versions in all languages. Another 
strength is the use of validated EORTC questionnaires. The cross-
sectional design and high number of patients included from each 
country reduces the risk of selection bias and increases generaliz-
ability. The large number of significance tests, however, increases 
the risk of type I error, which is a limitation to this study and was 
not taken into account when deciding on the significance level. 
Furthermore, the cross-sectional design hinders conclusions regard-
ing causality when looking at differences in HRQoL between sub-
groups and evaluation of the responsiveness and minimal important 
change in the CI score. Numerous factors may affect HRQoL dif-
ferently in different cultural settings, which may explain differences 
in scores between countries seen in this study. Financial concerns, 
cultural and religious norms and access to healthcare services vary 
between countries, and the impact of such differences on HRQOL 
should be further investigated. The CI score has proven to be valid 
and reliable in seven countries. However, validity cannot necessarily 
be generalized, and further validation studies are needed if the score 
is to be translated and used in new countries; future studies evalu-
ating responsiveness and minimal important change of the CI score 
are encouraged.
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