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Abstract
Background: This study examined the physical and mental consequences of an ostomy among 1–10-year
rectal cancer survivors.

Methods: Patients with rectal cancer diagnosed from 2000 to 2009, as registered in the population-based
Eindhoven Cancer Registry, received a questionnaire on quality of life (QOL; EORTCQLQ-C30), disease-
specific health status (EORTC QLQ-CR38), depression and anxiety (HADS), illness perceptions
(Brief Illness Perception Questionnaire), and health care utilization; 76% (n = 1019) responded.

Results: A total of 408 (43%) rectal cancer survivors had an ostomy at survey and they reported a
statistically significant and clinically relevant lower physical, role, and social functioning, and global
health status/QOL but fewer problems with constipation and diarrhea compared with those without
an ostomy. Also, they had a significantly worse body image, more male sexual problems, and fewer
gastrointestinal problems although these differences were not clinically relevant. No differences
regarding the prevalence of symptoms of anxiety and depression were found. Survivors with an
ostomy believed that their illness have significantly more serious consequences, will last longer
(clinically relevant), and were more concerned about their illness compared with those without an
ostomy. Survivors with an ostomy visited their medical specialist, but not their general practitioner,
significantly more often. Also, they more often received additional support after cancer treatment.

Conclusions: Rectal cancer survivors with an ostomy have a lowerQOL, worse illness perceptions, and
a higher health care consumption compared with those without an ostomy 1–10 years after diagnosis.
Copyright © 2014 John Wiley & Sons, Ltd.

Introduction

Because of improvements in treatment, such as total
mesorectal excision and neoadjuvant (chemo) radiotherapy,
the survival of rectal cancer has improved [1]. These grow-
ing numbers of survivors have to live with the long-term
consequences of rectal cancer and its treatment. One of
those consequences can be the presence of an ostomy,
which refers to the surgically created opening in the abdom-
inal wall for the discharge of stool. An abdominoperineal
resection is performed when the tumor is located in the
lower part of the rectum. In this situation, the anal sphincter
cannot be preserved, thus requiring an ostomy [2]. A low
anterior resection is the treatment of choice if the tumor is
located in a more upper part of the rectum [2] and then the
anal sphincter can usually be preserved. However, patients
often get an ostomy in order to minimize possible complica-
tions of an anastomotic leakage.
Having an ostomy can have a negative effect on body

image [3–5] and sexual functioning [3–5] and can also

result in fewer problems with diarrhea [5] and constipation
[3,4]. A review concluded that avoiding a permanent
ostomy, when possible, is preferable in terms of quality
of life (QOL) [6]. In contrast, a Cochrane review
concluded that 10 trials showed no poorer QOL for ostomy
patients, whereas 16 studies found some differences but not
always in favor of those without an ostomy [7]. Findings on
the consequences of living with an ostomy are thus mixed
and most often only focus on QOL. Furthermore, most
studies are relatively small, not population-based, and lack
information on the clinical relevance of the results [7].
Therefore, our aim was to compare QOL, anxiety,

depression, illness perceptions, and health care utilization
of 1–10-year rectal cancer survivors with and without an
ostomy. We hypothesize that those with an ostomy have
a lower QOL because of the physical limitations that the
ostomy brings. We do not expect differences regarding
anxiety and depression because we expect that patients
will adjust mentally to their ostomy. Furthermore, we
hypothesize that those with an ostomy have more negative
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illness perceptions because the ostomy serves as a con-
stant reminder of their disease. Finally, we expect patients
with an ostomy to have a higher health care consumption
because of their ostomy and its possible complications.

Methods

Setting and participants

Data from the first wave (December 2010) of a prospective
population-based yearly survey among colorectal cancer
survivors were used. Data collection was carried out within
PROFILES (www.profilesregistry.nl) [8]. Everyone diag-
nosed with colorectal cancer (CRC) from 2000 to 2009 as
registered in the Eindhoven Cancer Registry (ECR) was
eligible for participation. Those with unverifiable ad-
dresses, with cognitive impairment, who died prior to the
start of study or were terminally ill, those of whom the
tumor was not staged, and those already included in our
2009 study [9,10] or another study (n=169) were
excluded. This study was approved by a local certified
Medical Ethics Committee.

Data collection

Survivors were invited via a letter from their (former)
attending specialist. Non-respondents were sent a reminder
within 2 months.

Demographic and clinical characteristics

Survivors’ sociodemographic and clinical information was
available from the ECR. Comorbidity was assessed with the
adapted Self-administered Comorbidity Questionnaire
(SCQ) [11]. Socioeconomic status was determined by an
indicator developed by Statistics Netherlands [12]. Questions
on marital status, educational level, body mass index, and
employment status were added to the questionnaire.

Quality of life

The EORTC QLQ-C30 was used to assess cancer-specific
QOL [13]. It contains five functional scales, a global health
status/QOL scale, three symptoms scales, and six single
items. Each item is scored on a four-point Likert scale, except
the global QOL scale, which has a seven-point Likert scale.
Scores were linearly transformed to a 0–100 scale [14].

Disease-specific health status

Disease-specific health status was assessed with EORTC
QLQ-CR38 [15]. It consists of two multi-item and two
single-item scales and seven symptom scales and an item
on weight loss. Items were scored on a four-point Likert
scale. All scales were linearly converted to a 0–100 scale.

Depression and anxiety

The Hospital Anxiety and Depression Scale (HADS),
comprising 14 items on a four-point Likert scale, was used

to assess symptoms of anxiety and depression. We used a
score of 8 as a cut-off value for subthreshold depression
and anxiety [16,17] and a cut-off of 11 for clinical depres-
sion and anxiety [18,19].
Depression was also assessed with the adapted SCQ,

which lists 14 medical conditions including depression
and allows patients to note if they have the condition,
are treated for it, and if it hinders them [11].

Illness perceptions

Illness perceptions were assessed using the Brief Illness
Perception Questionnaire (BIPQ) [20], which uses an
eight single-item scale approach to assess perceptions on
a continuous linear 0–10 point scale.

Health care utilization

Patients were asked to indicate the number of visits to a
general practitioner and medical specialist (in relation to
cancer) in the past 12 months. Also, they were asked
whether they received additional support after cancer
treatment (e.g., from a psychologist, social worker, pastor,
physiotherapist, and oncology nurse).

Statistical analyses

Patient and tumor characteristics of respondents, non-
respondents, and patients with unverifiable addresses,
were compared using t-tests for continuous and chi-square
analyses for categorical variables. We used non-parametric
equivalents, where appropriate. Similarly, differences
between those with and without an ostomy were analyzed.
The EORTC QLQ-C30 and EORTC QLQ-CR38

mean scores, stratified by ostomy, were compared with
analysis of covariance (ANCOVA). Clinically relevant
differences for the EORTC QLQ-C30 were determined
according to the guidelines by Cocks et al. [21].
Regarding the EORTC QLQ-CR38, clinically relevant
differences were based on Norman’s ‘rule of thumb’
[22]. These analyses were also carried out among those
treated with low anterior resection, stratified by ostomy.Mul-
tivariate linear regression analyses were conducted to study
the independent association between sociodemographic and
clinical characteristics with the EORTC QLQ-C30 and
EORTC QLQ-CR38 subscales.
The percentage of patients with a subthreshold or clinical

depression and anxiety, stratified by ostomy, were
compared with binary logistic regression analysis. Similar
comparisons were made with respect to the presence of a
depression as assessed with the SCQ, stratified by ostomy.
Also, similar comparisons were made with regard to the
treatment for depression and the amount of bother
experienced by a depression.
The BIPQ mean scores, stratified by ostomy, were

compared with ANCOVA. Clinically relevant differences
were based on Norman’s rule of thumb [22]. Similar anal-
yses were performed when comparing those with a
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permanent ostomy, temporary ostomy, and those who
never had an ostomy.
Patients’ health care utilization, stratified by ostomy,

was compared with ANCOVA.
Confounding background variables included for adjust-

ment in all ANCOVA analyses were determined a priori
[23] and chosen to be age at diagnosis, years since diagnosis,
cancer grade, initial treatment, comorbidity, marital status,
and educational level. Because of multiple testing, statistical
differences were indicated at p< 0.01. Reported p-values
were two-sided. All statistical analyses were performed using
SAS version 9.2 (SAS institute Inc., Cary, NC, USA).

Results

Demographic and clinical characteristics

In total, 6446 CRC patients were diagnosed between
January 2000 and June 2009 within the area of the ECR.
Of those, 2219 CRC patients had been previously selected
for a CRC study and were thus excluded. Also, one partic-
ipating hospital excluded 169 rectal cancer patients due to
other ongoing research. Of the remaining 4058 CRC
patients, 327 CRC patients died prior to the start of study,
63 CRC patients had cognitive impairment or were termi-
nally ill, and from 83CRCpatients, the tumor was not staged.
Thus, 3585 CRC patients were eligible for participation and
received a questionnaire. Of those, 2625 (73%) CRC patients
completed the questionnaire, 619 (17%) patients actively
refused or did not return the questionnaire, and 341 (10%)
patients had unverifiable addresses. For this study, only data
on rectal cancer patients were used, 1019 (76%).
No differences were found between respondents, non-

respondents, and those with unverifiable addresses
regarding years since diagnosis, gender, and TNM stage.
However, respondents were younger compared with
non-respondents and those with non-verified addresses
(68.6, 71.9, 69.0 years; p = 0.0027). Also, respondents
were less often treated with surgery only and more often
with a combination of surgery and radiotherapy
(p = 0.0002).
Four hundred and eight (43%) survivors had an ostomy

(Table 1). Besides differences in treatment, they were
significantly older and less often had a high educational
level. Patients were also asked what situation described
their ostomy best; never had one (n = 191; 18.7%), a
permanent one (n = 371; 36.4%), temporary but now
closed (n = 347; 34%), temporary but will be closed
soon (n = 5; 0.5%), temporary but do not know if it
ever will be closed (n = 1; 0.01%), temporary but
became permanent (n = 15; 1.5%), and temporary,
which has been closed but I have a new ostomy due
to complications (n = 16; 1.6%). The average time
patients had a temporary ostomy before it was closed
was 5 months (standard deviation, 3.9).

Quality of life

Those with an ostomy reported a statistically significant
and clinically relevant worse physical, role, and social
functioning, and global health status/QOL but fewer

Table 1. Sociodemographic and clinical characteristics of rectal
cancer survivors, stratified by ostomy

No ostomy Ostomy

p-value538 (56.9) 408 (43.1)

Age at time of survey (median) 67.9 69.8 0.0609
Age at time of survey 0.0006

<60 years 206 (38.3) 152 (37.3)
60–69 years 230 (42.8) 138 (33.8)
70+ years 102 (19.0) 118 (28.8)

Years since diagnosis (median) 5.4 4.5 0.0241
Years since diagnosis 0.0917

1–4 years 259 (48.1) 219 (53.7)
5–10 years 279 (51.9) 189 (46.3)

Gender 0.0582
Male 302 (56.1) 254 (62.3)
Female 236 (43.9) 154 (37.8)

TNM stage 0.9626
1 218 (40.5) 167 (40.9)
2 144 (26.8) 107 (26.2)
3 137 (25.5) 100 (24.5)
4 20 (3.7) 16 (3.9)
Unknown 19 (3.5) 18 (4.4)

Treatmenta <0.0001
SU only 129 (24.1) 34 (8.4)
RT+ SU 274 (51.2) 273 (67.6)
CT+RT+ SU 82 (15.3) 90 (22.3)
CT+ SU 46 (8.6) 4 (1.0)
CT or RTonly 4 (0.8) 3 (0.7)

Comorbidityb 0.0588
None 159 (31.4) 91 (24.2)
1 139 (27.4) 119 (31.7)
2+ 209 (41.2) 166 (44.2)

BMI 0.0289
<18.4 (Underweight) 6 (1.1) 6 (1.5)
18.5–24.9 (Normal) 192 (36.1) 111 (27.5)
25–29.9 (Overweight) 258 (48.5) 211 (52.2)
≥30 (Obese) 76 (14.3) 76 (18.8)

Marital status 0.2056
Married 431 (80.4) 321 (79.9)
Single/divorced 53 (9.9) 33 (8.1)
Widow/widower 52 (9.7) 53 (13.0)

Education levelc 0.0028
Low 84 (15.8) 83 (20.4)
Medium 309 (58.1) 254 (62.4)
High 139 (26.1) 70 (17.2)

Current occupation status 0.1542
Employed 111 (21.4) 69 (17.6)
Not employed/retired 409 (78.7) 324 (82.4)

Socioeconomic status 0.1800
Low 82 (15.7) 79 (20.3)
Medium 230 (4.0) 166 (42.7)
High 211 (40.3) 144 (37.0)

Some variables exceed 100% due to rounding off.
aSU, surgery; RT, radiotherapy; CT, chemotherapy.
bAdapted Self-administered Comorbidity Questionnaire [25].
cEducation: low (no or primary school); medium (lower general secondary education or
vocational training); high (pre-university education, high vocational training, university).
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symptoms of constipation and diarrhea compared with those
without an ostomy (Table 2). Furthermore, they reported a
statistically significant worse body image, more male sexual
problems, and fewer gastrointestinal problems.
Multivariate linear regression analyses showed that the

presence of an ostomy was negatively associated with
physical, role, and social functioning and with global
health status/QOL (indicating lower functioning and
health status; Table 3). Also, having an ostomy was nega-
tively associated with constipation and diarrhea indicating
fewer symptoms. Furthermore, having an ostomy was
negatively associated with body image (indicating worse
body image) and gastrointestinal problems (indicating
fewer problems) but positively with micturition problems,

chemotherapy side effects, and male sexual problems
(indicating more problems).
Subanalyses showed that 58.3% (n= 593) of patients

were treated with low anterior resection and 20.5% of them
(n= 112) had an ostomy. They reported a statistically signif-
icant and clinically relevant worse physical (72.5 vs. 84.4;
p< 0.0001), role (72.5 vs. 84.3; p< 0.0001), and social
functioning (76.5 vs. 87.8; p< 0.0001) and global health
status/QOL (69.3 vs.79.5; p< 0.0001), and more
fatigue (27.1 vs. 18.9; p= 0.0051) but less constipation
(2.4 vs.12.3; p< 0.0001) compared with those without an
ostomy. In addition, they reported worse body image
(71.5 vs. 84.4; p< 0.0001), more male sexual problems
(66.9 vs. 48.0; p= 0.0048), and fewer gastrointestinal prob-
lems (13.6 vs. 18.2; p=0.0033, not clinically relevant).

Depression and anxiety

No differences regarding the prevalence of subthreshold
anxiety (20.6 vs. 19.2; p=0.9675) and depression (18.4
vs. 16.4; p=0.9486) were found between those with and
without an ostomy as assessedwith the HADS. Also, no dif-
ferences were found regarding the prevalence of clinical
anxiety (7.0 vs. 6.7; p=0.7566) and depression (8.4 vs.
6.5; p=0.6190) as assessed with this questionnaire. Further-
more, no differences were found with respect to the
presence of a depression in the past 12 months (6.1 vs.
5.9; p=0.9006), whether those patients received treatment
for this depression (88.9 vs. 66.7; p= 0.2286) and whether
patients felt hindrance by their depression (61.1 vs. 55.2;
p= 0.5836) as assessed with the SCQ.

Illness perception

Those with an ostomy believed that their illness had
significantly more serious consequences (4.9 vs. 3.9;
p< 0.0001), will last longer (6.6 vs. 4.5; p< 0.0001;
clinically relevant), and were more concerned about their
illness (4.5 vs. 3.8; p=0.0086) compared with those
without an ostomy.
Subanalyses showed that those who never had an

ostomy believed that their illness had significantly less
serious consequences (3.3 vs. 4.9 vs. 4.3, respectively;
p< 0.0001), have a shorter duration (3.9 vs. 6.6 vs. 4.9;
p< 0.0001), experienced fewer symptoms (3.1 vs. 4.0
vs. 4.1; p = 0.0016), and were less concerned about their
illness (3.5 vs. 4.5 vs. 4.1; p = 0.0078) compared with
those with a permanent or temporary ostomy. The differ-
ence between those who never had an ostomy and those
with a permanent ostomy was clinically relevant for the
subscales consequences and timeline [22].

Health care utilization

Those with and without an ostomy visited their general
practitioner equally often in the past 12 months (4.2 vs.
3.9; p= 0.6908). However, the difference in visits in rela-
tion to cancer was nearly significant (1.9 vs. 1.0; p=0.0227).

Table 2. Mean EORTC QLQ-C30 and EORTC QLQ-CR38
scores, stratified by ostomy

Mean (±SD)

p-value

No ostomy Ostomy

EORTC QLQ-C30 (n=534) (n=407)

Physical functioning 84.0 (18.5) 75.7 (21.5) <0.0001a

Role functioning 83.1 (24.8) 75.7 (29.6) 0.0009a

Emotional functioning 86.6 (18.6) 85.2 (20.0) 0.6465
Cognitive function 86.6 (19.2) 84.7 (20.2) 0.4500
Social function 87.6 (20.8) 82.1 (25.0) 0.0031a

Global health status/QOL 79.2 (18.7) 74.1 (20.5) 0.0020a

Fatigue 19.6 (22.9) 24.0 (24.4) 0.3101
Nausea and vomiting 3.2 (10.5) 3.9 (12.2) 0.5374
Pain 14.2 (22.7) 17.9 (25.6) 0.2902
Dyspnea 12.0 (22.4) 15.8 (26.1) 0.2889
Insomnia 19.5 (27.0) 21.0 (30.1) 0.9888
Loss of appetite 5.7 (16.6) 5.5 (17.6) 0.0754
Constipation 12.2 (21.5) 4.4 (15.1) <0.0001a

Diarrhea 12.6 (22.1) 9.0 (20.8) 0.0005a

Financial impact 6.5 (19.3) 9.9 (21.2) 0.0954

EORTC QLQ-CR38
Body image 85.1 (21.0) 73.8 (26.5) <0.0001
Future perspective 73.1 (27.2) 69.6 (29.4) 0.2733
Sexual function 23.0 (22.2) 21.9 (23.0) 0.5386
Sexual enjoyment 57.3 (27.4) 53.4 (30.2) 0.6783
Micturition problems 21.3 (17.8) 24.7 (18.9) 0.0753
Chemotherapy side effects 9.1 (14.6) 12.3 (17.5) 0.0440
Gastrointestinal problems 17.7 (14.9) 13.4 (13.8) <0.0001
Male sexual problems 44.9 (37.3) 62.1 (37.5) <0.0001
Female sexual problems 28.4 (26.7) 27.8 (27.8) 0.5652
Defecation problems 18.8 (14.0) -
Stoma-related problems - 22.5 (20.5)
Weight loss 4.9 (15.0) 5.4 (15.1) 0.5566

A higher score on the EORTC QLQ-C30 and EORTC QLQ-CR38 functional scales
and the EORTC QLQ-C30 global QOL scale means better functioning and QOL. A
higher score on the EORTC QLQ-C30 and EORTC QLQ-CR38 symptom scales
and the EORTC QLQ-CR38 single item on weight loss mean more complaints.
Confounding background variables included for adjustment in these analyses were
determined a priori [23] and chosen to be age at diagnosis, years since diagnosis, cancer
grade, initial treatment, comorbidity, marital status, and educational level.
aClinically relevant differences for the EORTC QLQ-C30 were determined according
to guidelines by Cocks et al. [21]. Differences found were all of small clinically
relevance. Clinically relevant differences for the EORTC QLQ-CR38 were based on
Norman’s rule of thumb [22]. None were found.
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Furthermore, those with an ostomy visited their medical
specialist significantly more often (4.6 vs. 3.3; p=0.0003),
also in relation to cancer (4.0 vs. 2.5; p< 0.0001).
Both ostomy and non-ostomy patients indicated that

they received follow-up care (80 vs. 79%; p= 0.5402)
and were comfortable with their follow-up control scheme
(87 vs. 87%; p = 0.7764). The receipt of additional support
after cancer treatment was higher in those with an ostomy
(44 vs. 25%; p< 0.0001).

Discussion

Ostomy patients had a clinically relevant worse physical,
role, and social functioning, and global health status/
QOL, even after controlling for important variables that
are known to have an influence such as age and initial
treatment. This confirms the results from an Italian study
among sixty-two 5-year rectal cancer survivors, which
also showed that those with an ostomy had lower physical
and role functioning as well as global health status/QOL
[24]. In addition, it confirms results from aUK study showing
that those with an ostomy had a worse social functioning [25]
and a German study reporting that they had worse role and
social functioning [26]. In contrast, a Dutch study reported
no differences on the function scales except for social
functioning, which was better in those with an ostomy [27].
Also, in contrast, another Dutch study showed that ostomy
patients reported a better global health status/QOL and they
did not find differences in physical, role, and social function-
ing [28]. However, both Dutch studies were relatively small,
and the median follow-up of the second study was relatively
short compared with ours (36 vs. 67 months).
Furthermore, ostomy patients reported fewer symptoms of

constipation and diarrhea and this was clinically relevant and
confirmed by two other studies [3,28]. However, constipation
and diarrhea differ widely between those with and without
and ostomy, so comparison is difficult. For example, it is a
possibility that ostomy patients interpret their watery stool
in the ostomy bag as diarrhea. Also, the current study showed
that those with an ostomy reported a worse body image, more
male sexual problems, and fewer gastrointestinal problems.
Although these differences were statistically significant, they
were not clinically relevant. This might explain the fact why
most other studies did not find these differences which in turn
might also be explained by the small number of included
patients in those studies. Nevertheless, an Italian and Danish
study also reported a worse body image and worse sexual
functioning [3,24], whereas fewer gastrointestinal problems
were confirmed by a Dutch and Danish study [3,28].
No differences regarding anxiety and depression between

those with and without an ostomy were found in the current
study, which thereby confirmed the results of a Dutch study
[27]. However, a Danish study did report higher depression
scores on the HADS for those with an ostomy, but the
follow-up was much shorter (i.e., 2 years) [3]. This finding

confirms our hypotheses that most patients are able to adjust
mentally to their situation.
To our knowledge, this is the first study that investi-

gated illness perceptions among rectal cancer survivors,
and our results cannot therefore be compared with other
studies. However, they do confirm our hypothesis that
those with an ostomy have more negative illness percep-
tions, especially regarding the consequences of their
disease, possibly because the ostomy serves as a constant
reminder of their disease.
Survivors with an ostomy visited their medical special-

ist and numerous other health care providers more often
after cancer treatment. Although the exact reasons for
visiting the medical specialist and other health care providers
are unknown, this higher frequency of visits is not unexpected
because of the differences in follow-up time, the risk of
ostomy-related complications [29], the challenges for self-
care [30], and the fact that living with an ostomy requires
multiple adaptations to daily life [31]. Another explanation
for these differences might be that patients without an ostomy
seek less help than they actually need because they might feel
ashamed of their fecal problems.
The present study has some limitations. It remains

unknown whether non-respondents declined to participate
because of poor mental or physical health status. In addi-
tion, because of the cross-sectional nature of the data, it
is not possible to draw conclusions on the direction of the
relationship between ostomies and physical and mental
health status. Furthermore, the ostomy group is quite hetero-
geneous, which makes it difficult to draw firm conclusions
for the individual ostomy patient. Nevertheless, the present
study provides an important contribution to the limited data
available on the physical and mental consequences of
having an ostomy among 1–10 year rectal cancer survivors.
The results are especially important in view of the increas-
ing number of temporary and permanent ostomies, which
were recently observed in our region (unpublished data),
probably as a result of focusing at minimization of possible
complications of an anastomotic leakage.
Prospective longitudinal studies that assess the true

influence of an ostomy on QOL, anxiety, depression, illness
perceptions, and health care utilization among short-term
and long-term rectal cancer survivors are necessary. Also,
information on the clinical relevance of statistically signifi-
cant differences would be helpful in understanding the true
impact of an ostomy on a patient’s life. With respect to the
clinical care of CRC patients, clinicians should be aware that
the aforementioned physical and mental consequences of an
ostomy exist. Therefore, asking about these issues should be
a routine part of clinical care so that patients can be referred
to the appropriate aftercare if necessary.
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