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ABSTRACT:
Introduction:  Having a stoma after bowel surgery is associated
with inferior quality of life (QoL). The county of Västerbotten in
Sweden is a large and sparsely populated area. Competence
regarding stoma-related problems is restricted to hospital-based
stoma nurses and surgeons. Patients living in rural areas instead
largely rely on their general practitioner. The purpose of the study
was to investigate the impact of distance to nearest hospital on
the QoL of rectal cancer patients who receive a stoma at index
surgery.
Methods:  A cross-sectional study performed in Västerbotten
county, Sweden. Validated questionnaires assessing QoL (EORTC
QLQ C-30 and CR-29) were sent to all rectal cancer patients

diagnosed in 2007–2014 who received a stoma at index surgery.
Socioeconomic variables were retrieved from Statistics Sweden.
Distance from home to the nearest hospital was determined using
Google Maps™. The effect of distance was assessed using two
separate models, the first based on distance to the nearest hospital
and the second based on access to a stoma care nurse. Within the
first model all patients living in rural areas constituted the study
group while all patients living in non-rural areas constituted the
control group. Within the second model all patients with no access
to stoma care nurse constituted the study group while those with
such access constituted the control group.
Results:  The response rate was 69%. In the first model the rectal
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cancer patients living further away from the nearest hospital
reported significantly more pain and sore skin (p=0.032 and
p=0.003, respectively). When considering patients who still had a
stoma, those living further away also reported more stoma care
problems (p=0.004) and a poorer global QoL (p=0.038). In the
second model, access or not to a stoma care nurse had no impact
on stoma care problems or QoL.

Conclusion:  Rectal cancer patients receiving a stoma at index
surgery and who came from rural areas reported more pain than
those living closer to the nearest hospital. The group of rural
patients who still had a stoma also reported more stoma care
problems and a poorer quality of life. To help these patients,
general practitioners are encouraged to arrange an extra follow-up
visit focusing on the individual patient´s problems.

Keywords:
defunctioning stoma, permanent stoma, quality-of-life, rectal cancer, Sweden.

FULL ARTICLE:
Introduction  

Background

The presence of a stoma after bowel surgery is associated with
morbidity, gastrointestinal symptoms and impaired quality of life
(QoL) . Problems related to stoma are common and have both
physiological and psychological aspects . Reversal of a temporary
stoma seems to improve or restore several aspects of a patient’s
QoL . A large proportion of patients undergoing rectal cancer
surgery receive either a permanent or a temporary stoma. It is well
documented that about 20% (9.5–27.5%) of temporary stomas are
never reversed . Large tumour size and anastomotic leakage
seem to be the most common risk factors for this non-reversal .
If not reversed, a temporary stoma, and the problems associated
with it, becomes unintentionally permanent.

Besides stoma-related morbidity, reversal of a temporary stoma is
accompanied by complications such as small bowel obstruction
and stoma site hernia .

Some stomal complications, such as parastomal hernia, stenosis,
retraction and prolapse, may require surgery. Problems primarily
not requiring surgery, such as leakage from the stoma and skin
problems, are also frequent . The most common channel for
medical advice on stoma-related problems is through a specialised
stoma nurse .

Since cancer recurrence has improved considerably , QoL has
become increasingly more important as an endpoint of quality
after surgery. As a tool for assessing and comparing problems and
QoL, validated questionnaires specific for colorectal cancer have
been developed and used in many countries . These
questionnaires are named after the organisation responsible for
their creation: the European Organisation for Research and
Treatment for Cancer (EORTC). Such instruments are essential for
the understanding of a patient’s life situation from their
perspective.

Sweden has a nationwide rectal cancer registry: the Swedish Rectal
Cancer Registry (SRCR) . The latest validation of this registry
showed a completeness of 99%, and data from this registry are
considered to be population-based .

The county of Västerbotten in Sweden is a large and sparsely
populated area. Competence regarding stoma-related problems

and problems related to the possible complications arising from a
reversed stoma is restricted to hospital-based stoma nurses and
surgeons. At the time of this study, colorectal surgery and specially
trained stoma nurses were only present at two general hospitals
located on the coast. A third district hospital located in a town in
the sparsely populated western part of the county did not have
these resources. In the remote western part of the county there are
six municipalities lacking their own hospital, instead relying on
their general practitioner (GP).

Almost 200 000 of the total Västerbotten population of 269 000
live in two coastal towns, leaving 69 000 inhabitants in 13 smaller
municipalities . Distance to the nearest hospital can be as much
as 300 km for a patient living in the most remote western areas.

Educating patients about their stoma seems to improve QoL .
This is usually carried out by a stoma nurse at the hospital, but
there are none in the rural areas. There is reason to believe that a
longer distance to hospital and the absence of a specialised stoma
nurse negatively affect the QoL of rectal cancer patients receiving a
stoma at index surgery. In Sweden, healthcare legislation requires
care on equal terms for the entire population . Studies evaluating
QoL of patients in different geographic areas are therefore of
importance to achieve this goal. The effect of distance to nearest
hospital on QoL in rectal cancer patients has not been studied
previously.

Objective

The aim of this study was to investigate the impact of distance to
nearest hospital on QoL in rectal cancer patients receiving a stoma
at index surgery in Västerbotten county, Sweden. The primary
outcome was global QoL, measured by the score in the general
EORTC questionnaire QLQ C-30. Secondary outcomes were scores
for remaining symptoms or functional scales in the QLQ C-30 and
the colorectal cancer-specific QLQ C-29. The authors analysed
differences in scores of patients in rural and urban areas, and those
with or without access to a stoma nurse. The hypothesis was that
living further away from the nearest hospital or not having access
to a specialised stoma nurse impairs global QoL after surgery for
rectal cancer with a stoma.

Methods

Study design
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This was a cross-sectional study. The article is reported following
the STROBE statement . Data on patients diagnosed with rectal
cancer in Västerbotten county in 2007–2014 were retrieved from
the SRCR, including patient characteristics, surgical details and
tumour classification (TNM). All patients receiving a stoma at index
surgery were included.

The study population therefore comprised patients with either a
permanent stoma or a non-reversed temporary stoma, but also
patients who had had their temporary stoma reversed. The choice
to include both present and reversed stomas was made because
problems also occur when a stoma has been reversed. Reversal of
a temporary stoma may be accompanied by serious complications
such as stoma site hernia and/or bowel obstruction. Such
complications may well affect the QoL of patients for a long time
after stoma reversal and these complications are, just as stoma-
related complications, often managed by colorectal surgeons
located far away from the patients living in rural areas.

All eligible patients were asked if they would be willing to
participate in the study by mail. In cases of no response, a
reminder was sent two further times. In cases where date of index
surgery was missing, the date of diagnosis was used.

Variables

Global QoL and secondary endpoints were assessed using the
validated EORTC questionnaires QLQ-C30 (version 3.0) and
CR29 . QLQ C-30 assesses general QoL and contains
30 questions corresponding to one global QoL measure, five
functional scales and nine symptom scales. QLQ CR-29 is disease-
specific for colorectal cancer and contains 29 questions related to
symptoms occurring after surgery for colorectal cancer, six of
which are questions addressing defecation/stoma output, and one
specifically regarding stoma care problems. The 29 questions
correspond to five functional scales and 18 symptom scales. Four
of the questions in QLQ CR-29 comprising sexual problems are
gender-specific, two questions are addressed to female responders
only while two questions are addressed to male responders only.

Answers from these questionnaires were converted to a score
ranging from 0 to 100. The scores are based on responses graded
1–4 on symptom and functional scale questions, and 1–7 on the
global QoL questions. A high score in functional or global QoL
scale represents a higher QoL or degree of functioning. A high
symptom score is negative. Scoring was done in accordance with
the EORTC scoring manual . All scores derived from the
questionnaires were transferred to a database containing matched
cases from the SRCR and from Statistics Sweden, providing patient
characteristics and socioeconomic variables.

The socioeconomic variables comprised income and marital status
at the time of diagnosis. Income was converted from the Swedish
currency (SEK) into Euros (EUR) based on the exchange rate on the
bank day closest to New Year’s Eve at the year of diagnosis .

Addresses of the patients were collected from the medical records
at the time the questionnaires were dispatched. Distances from
home to nearest hospital were calculated using Google Maps™.

Statistical methods

Given the geographical nature of Västerbotten county, a choice
was made to divide the investigation using two separate models:
the effect of distance to nearest hospital by dividing the
responding population in rural and non-rural, and access to a
specialized stoma care nurse. 

Model 1:  After closely examining the map of Västerbotten, the
authors assigned all responding patients living 76 km or more
from the nearest hospital to the rural group. These patients live in
municipalities lacking their own hospital and instead rely on their
local GP/district nurse for assistance. The rest comprised the non-
rural group, with easier access to specialised care.

Model 2:  This model was used to assess the effect of access to a
specialised stoma care nurse. The non-rural group in the second
model comprised the population of the two coastal towns with
access to both a stoma nurse and a hospital routinely performing
colorectal surgery. The rural group in this model comprised
patients from 13 sparsely populated municipalities covering an
area roughly the size of Switzerland, where access to a stoma
nurse is lacking. One of these municipalities has a district hospital
with surgical competence and a nurse who works part-time with
stoma patients. However, at the time of the study this hospital did
not routinely perform colorectal surgery or have a specialised
stoma nurse.

When differences were found between the groups in these two
models, a subgroup analysis was performed ,separating patients
who still had a stoma and those who had had their stoma reversed.

The conversion of answers from the EORTC questionnaires to the
appropriate scale was done using SPSS v18.0 (IBM;
https://www.ibm.com/analytics/spss-statistics-software). All
remaining statistical calculations were performed using STATA
v13.1 (STATACorp; https://www.stata.com). When comparing
means and responses between the groups from the EORTC
questionnaires, independent student’s t-test was used. When
comparing the groups regarding a categorical outcome, a χ  or
Fisher’s exact test was performed depending on cell sizes (≤5
Fisher’s exact test, otherwise χ ).

Ethics approval

Ethics approval for this study was obtained from the Regional
Ethics Committee in Umeå, Sweden (Dnr 2016/155-31). Written
informed consent was obtained from all individual participants
included in this study.

Results

Participants

A total of 462 cases of rectal cancer were retrieved from the SRCR.
Of these, 217 patients were deceased, 57 never had a stoma, one
had moved from Västerbotten and one was double-registered. Of
the 186 eligible patients, 129 responded to the questionnaires,
giving a response rate of 69% (Fig1). Median time between index
operation and the first dispatch of the questionnaires was 5.1 years
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(range 659–3732 days).

The number of incomplete scales in the 129 QLQ C-30 forms
varied between 0 and 2 scales per patient. Responses to QLQ
CR-29 were similarly complete. One exception was the questions
dealing with female sexual interest/symptoms, where answers were

more frequently missing. Complete scales in female sexual interest
and dyspareunia were received for 92% and 66% of respondents,
respectively. This lack of response was not seen among male
respondents, where scales were 97% complete for male sexual
interest and 92% complete for impotence.

Figure 1:  Flow chart of patients included in study.

Descriptive data

The mean age of all responders was 66.3 years, and 59% were
male. Of the 129 patients included, 65 received a permanent stoma
and 64 a temporary stoma. Of the temporary stomas, 53 were
reversed, giving a reversal rate of 83%.

In the first model, (travel distance to hospital <76 km v ≥76 km),
there were no significant differences between the groups in

patient or tumour characteristics (Table 1). However, a difference
was seen in temporary stoma reversal rates, where patients living
further away had a lower reversal rate than those living nearer to a
hospital (Table 1).

In the second model (access to stoma nurse v no such access) a
higher percentage of patients living in the two towns with access
to a stoma nurse were married. No other baseline differences were
seen between the groups (Table 2).



Table 1:  Patient characteristics of the groups in the first model. Groups based on living further away or nearer than 76 km from
nearest hospital



Table 2:  Patient characteristics of the groups in second model. Groups based on living in a town with access to stoma care
nurse or in a municipality with no such access

Main results

When assessing QoL in the first model (travel distance to hospital
<76 km v ≥76 km), significant differences were seen between the
groups. In the general QLQ C-30 form, the patients living further
away reported significantly more pain, but no difference in global
QoL (Fig2). The difference in pain score was 15.2 (p=0.032). In the
colorectal-specific QLQ CR-29, the patients living further away
reported significantly more sore skin and greater hair loss (Fig3).
The greatest difference in score, 22.9, was seen for sore skin

(p=0.004).

In the second model (access to stoma nurse v no such access), the
responses to the general QLQ C-30 form were similar, and no
significant differences were seen. When comparing scores from the
colorectal-specific CR-29 in the second model, patients living in
rural municipalities with no access to a stoma care nurse reported
significantly more symptoms regarding dry mouth (p=0.038).
Otherwise, no other significant difference was seen (Fig4).



Figure 2:  Differences in quality-of-life scores using the general QLQ C-30: living closer than 76 km from closest hospital
compared to living 76 km or further away.

Figure 3:  Difference in quality-of-life scores using the colorectal cancer-specific QLQ CR-29: living closer than 76 km from
closest hospital compared to living 76 km or further away.



Figure 4:  Difference in colorectal-specific quality of life score: living in larger city with access to stoma care nurse compared to
small city/municipality with no such access.

Other analyses

When performing subgroup analysis using the first model (travel
distance to hospital <76 km v ≥76 km) separating patients who
still had a stoma from those who had had their stoma reversed,
further differences were seen for the patients who still had a
stoma. In the general instrument, QLQ C-30, more pain was seen
among patients living further away, as was seen for the entire
group (p=0.005). The patients with a stoma who lived further away
also reported a significantly poorer global QoL and higher stoma
output (p=0.038 and p=0.047, respectively). The difference in pain
score was 25.9 and 18.6 in global QoL score. In the colorectal-
specific QLQ CR-29, a difference in sore skin was seen (p≤0.001) as
for the entire group. Other than this, stoma patients living further
away also reported significantly more stoma bag leakage, more
bag changes and, overall, more stoma care problems (p=0.032,
p=0.019 and p=0.004, respectively). The difference in score for
stoma care problems was 19.9. When considering patients in the
same model (<76 km v ≥76 km) who had their stoma reversed, no
differences could be seen in the scores of non-stoma-specific
questions.

Discussion

Key results

The major finding in this population-based study was that rectal
cancer patients who received a stoma at index surgery and had a
longer journey by road (≥76 km) to their nearest hospital reported
significantly more pain and more sore skin than patients living less

than 76 km from hospital. The authors did not find evidence for
the hypothesis that a long journey to the nearest hospital has a
negative impact on the global QoL of rectal cancer patients who
receive a stoma at index surgery. However, subgroup analysis
showed that living further away (≥76 km) did have a negative
impact on the global QoL for patients who still had a stoma. These
patients also reported more stoma care problems compared to
those living closer. If the stoma was reversed, the negative effect
on global QoL and scales not comprising stoma-specific questions
disappeared and no significant difference could be seen between
the groups.

However, the present results show that there were significantly
more negative differences regarding pain and sore skin for those
rectal cancer patients living further away who received a stoma at
index surgery.

Interpretation

Patients living further than 76 km away from the nearest hospital
are only to be found in the rural, sparsely inhabited western part of
Västerbotten. The median time between index operation and the
first dispatch of the questionnaires was 5.1 years. This means that
most questionnaires were answered after the final follow-up visit
at the surgeon’s office for rectal cancer according to the national
guidelines (36 months). To help these patients, GPs are
encouraged to routinely offer an additional follow-up visit to
patients who live in a rural area and receive a stoma at index
surgery, focusing on the individual patient´s problems.



Interestingly, the results showing significant differences between
the groups came from the first model (travel distance to hospital
<76 km v ≥76 km) and not the second (access to stoma nurse v no
such access). This apparently incongruent result indicates that
distance to nearest hospital, not lack of access to a stoma care
nurse, is a barrier for the included patients to either seek or to
obtain adequate help with symptoms in the follow-up period after
rectal cancer surgery if a stoma was placed at index surgery.
Danielsen et al concludes in two studies that structured patient
education seems to have a positive effect on QoL . Patient
education in Västerbotten is mainly provided by a stoma nurse, but
no such positive effect could be seen in global QoL in this study.

The greatest differences in score between the groups in the first
model (travel distance to hospital <76 km v ≥76 km) were sore
skin (22.9) and pain (15.2). A difference in score greater than 5 is
considered clinically significant, and differences over 20 are
considered ‘very much’ according to an article assessing the
interpretation of these types of form .

Together, these findings clearly indicate a geographical inequality
leading to significantly more pain for rectal cancer patients living
in a rural area who receive a stoma at index surgery. Rural patients
with a stoma also reported more stoma care problems and an
inferior global QoL. It is difficult to define a specific reason for this
geographical difference. Baseline data in all groups were similar,
which suggests that patient or tumour characteristics were not the
reason. This leaves logistic inequality as being a probable cause.

The difference in reversal rate between the groups in the first
model, where patients who had a longer journey by road (≥76 km)
to their nearest hospital had a lower reversal rate obviously led to
a higher proportion of non-reversed loop ileostomy in this group.
The faecal content for an ileostomy is looser than that for a
colostomy and is therefore more difficult to handle. This could be
a reason why the stoma patients living further away reported
higher stoma output and more bag changes. Furthermore, a large
prospective study also showed that ileostomy is an independent
risk factor for the development of major stoma-related
complications such as parastomal hernia, prolapse and stenosis .

Results from the subgroup analysis in the first model (travel
distance to hospital <76 km v ≥76 km), showed that differences
were mainly the result of patients still having their stoma. When
considering this group alone, further significant differences were
found. This suggests that as long as a stoma is present after rectal
cancer surgery, rural patients report markedly more symptoms
than those living closer to the nearest hospital. Besides
experiencing disturbing symptoms, rural patients’ global QoL is
affected negatively if their stoma is present, but not so when it is
reversed.

Limitations

The design of this study does not provide a clear answer as to why
the symptom scales in the questionnaires used gave markedly
higher scores for pain and sore skin in patients living far away from
the nearest hospital. Future explorative studies evaluating the
living circumstances of patients in rural areas may provide an

answer.

To the authors’ knowledge, no similar studies evaluating QoL
based on distance to hospital have been made. However, a
recently published article from members of the authors’ research
group, also analyzing patients from Västerbotten county, found no
effect of distance to hospital regarding the risk for emergency
colon cancer surgery . These results suggest that a longer
distance to hospital has no impact on the quality of management
of patients with colorectal cancer up to and including surgery.
Instead, any difference in quality based on distance seems to arise
in the follow-up period, a fact that decision-makers should be
aware of in order to allocate resources in an appropriate way.

A strength of this study is the high response rate and the
completeness of the responses. Herrle et al, who compared QoL in
relation to stoma closure, reported a completeness of more than
95% for all scales not assessing sexual issues. In their study,
however, only around 60% of men and 30% of women answered
questions on sexual interest . In the study, completeness of scales
not involving sex was greater than 98%. Ninety-seven per cent of
the scales on male sexual interest and 92% on impotence were
complete, compared to 92% of women answering on sexual
interest and 66% on dyspareunia. The relatively higher rate of
completed questionnaires in this study is a strength and adds
validity to the scores regarding sexual problems. The results were
not affected by ongoing postoperative adjuvant chemotherapy,
because the last patients included received their diagnosis in 2014
and the questionnaires were sent out during the spring of 2017.
Chemotherapy otherwise constitutes a common confounder in
studies evaluating QoL in conjunction with index surgery.

A weakness of this study is the size of the population. The small
sample sizes reduce the power to detect group differences in QoL
scores, which is an inherent weakness of performing such studies
in small rural populations. However, finding a region in Sweden
where the effect of distance to nearest hospital can be studied is
difficult because the southern part of Sweden is more densely
populated, and distance is usually shorter than the cut-off used in
this study.

The generalisability of these results, however, should be good in
other countries with a low population density and many patients
living in remote areas, such as Australia, parts of Indonesia and
northern parts of Scotland, Norway and Finland .

There is indeed an overlap between the division in an urban/rural
group and patients with/without access to a specialised stoma
nurse in that some patients classified as urban do not have access
to a specialised stoma nurse while none of the rural patients have
access to that facility. One could argue that it would have been
appropriate to use another statistical method to better illustrate
the impact of distance (eg logistic regression). The choice to use
the t-test in this study is motivated by the fact that the validation
of the EORTC questionnaires has been done using student’s t-test.
Furthermore, in the light of the distribution of patients between
the groups described above, the additive value of such an analysis
would be limited.
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Even though patients who receive a stoma at index surgery and
who live far away from the nearest hospital report more pain and
skin problems, no differences were seen between the groups
regarding global QoL. This suggests that, for patients living in rural
areas, these perceived insufficiencies do not impair a patient’s
experience of QoL in their daily life, or that other parameters
outside the scope of this study compensate for these.

Conclusion

Rectal cancer patients who receive a stoma at index surgery and
live in a rural area far away from the nearest hospital report a
similar global QoL but suffer significantly more pain and more sore
skin than those living nearer. These differences seem to be
explained by patients still having a stoma as opposed to those

who have had it reversed. Patients still having a stoma also report
more problems with stoma care and poorer global QoL. Not
having access to a specialised stoma care nurse did not explain the
differences seen, leaving logistic inequality as a likely cause for the
problems suffered by patients living far away from the nearest
hospital.

Acknowledgements

Financial support was received by regional agreement between
Umeå University and Västerbotten County Council (VLL-675981),
grants from Lion's Cancer Research Foundation, Umeå University
and Visare Norr. Peter Cox is acknowledged for help with the
manuscript.

REFERENCES:
1 Tsunoda A, Nakao K, Hiratsuka K, Tsunoda Y, Kusano M.
Prospective analysis of quality of life in the first year after
colorectal cancer surgery. Acta Oncologica 2007; 46(1): 77-82. DOI
link, PMid:17438708

2 Tsunoda A, Tsunoda Y, Narita K, Watanabe M, Nakao K, Kusano
M. Quality of life after low anterior resection and temporary loop
ileostomy. Diseases of the Colon & Rectum 2008; 51(2): 218-222.
DOI link, PMid:18172730

3 Näsvall P, Dahlstrand U, Löwenmark T, Rutegård J, Gunnarsson U,
Strigård K. Quality of life in patients with a permanent stoma after
rectal cancer surgery. Quality of Life Research 2017; 26(1): 55-64.
DOI link, PMid:27444778

4 Kasparek MS, Hassan I, Cima RR, Larson DR, Gullerud RE, Wolff
BG. Long-term quality of life and sexual and urinary function after
abdominoperineal resection for distal rectal cancer. Diseases of the
Colon & Rectum 2012; 55(2): 147-154. DOI link, PMid:22228157

5 Åkesson O, Syk I, Lindmark G, Buchwald P. Morbidity related to
defunctioning loop ileostomy in low anterior resection.
International Journal of Colorectal Disease 2012; 27(12):
1619-1623. DOI link, PMid:22576906

6 Herrle F, Sandra-Petrescu F, Weiss C, Post S, Runkel N, Kienle P.
Quality of life and timing of stoma closure in patients with rectal
cancer undergoing low anterior resection with diverting stoma: a
multicenter longitudinal observational study. Diseases of the Colon
& Rectum 2016; 59(4): 281-290. DOI link, PMid:26953986

7 Kim MJ, Kim YS, Park SC, Sohn DK, Kim DY, Chang HJ, et al. Risk
factors for permanent stoma after rectal cancer surgery with
temporary ileostomy. Surgery 2016; 159(3): 721-727. DOI link,
PMid:26490725

8 Kuryba AJ, Scott NA, Hill J, van der Meulen JH, Walker K.
Determinants of stoma reversal in rectal cancer patients who had
an anterior resection between 2009 and 2012 in the English
National Health Service. Colorectal Disease 2016; 18(6): O199-
O205. DOI link, PMid:27005316

9 Gustafsson CP, Gunnarsson U, Dahlstrand U, Lindforss U. Loop-
ileostomy reversal-patient-related characteristics influencing time
to closure. International Journal of Colorectal Disease 2018; 33(5):

593-600. DOI link, PMid:29508050

10 Chow A, Tilney HS, Paraskeva P, Jeyarajah S, Zacharakis E,
Purkayastha S. The morbidity surrounding reversal of
defunctioning ileostomies: a systematic review of 48 studies
including 6,107 cases. International Journal of Colorectal Disease
2009; 24(6): 711-723. DOI link, PMid:19221766

11 Sharma A, Deeb AP, Rickles AS, Iannuzzi JC, Monson JR,
Fleming FJ. Closure of defunctioning loop ileostomy is associated
with considerable morbidity. Colorectal Disease 2013; 15(4):
458-462. DOI link, PMid:22974343

12 Guzman-Valdivia G. Incisional hernia at the site of a stoma.
Hernia 2008; 12(5): 471-474. DOI link, PMid:18446265

13 Robertson I, Leung E, Hughes D, Spiers M, Donnelly L,
Mackenzie I, et al. Prospective analysis of stoma-related
complications. Colorectal Disease 2005; 7(3): 279-285. DOI link,
PMid:15859968

14 Krogsgaard M, Pilsgaard B, Borglit TB, Bentzen J, Balleby L,
Krarup PM. Symptom load and individual symptoms before and
after repair of parastomal hernia: a prospective single centre study.
Colorectal Disease 2016; 19(2): 200-207. DOI link, PMid:27248700

15 Richbourg L, Thorpe JM, Rapp CG. Difficulties experienced by
the ostomate after hospital discharge. Journal of Wound Ostomy &
Continence Nursing 2007; 34(1): 70-79. DOI link, PMid:17228210

16 Påhlman L, Glimelius B. Local recurrences after surgical
treatment for rectal carcinoma. Acta Chirurgica Scandinavica 1984;
150(4): 331-335.

17 Påhlman L, Bohe M, Cedermark B, Dahlberg M, Lindmark G,
Sjödahl R, et al. The Swedish rectal cancer registry. British Journal
of Surgery 2007; 94(10): 1285-1292. DOI link, PMid:17661309

18 Gujral S, Conroy T, Fleissner C, Sezer O, King PM, Avery KN, et
al. Assessing quality of life in patients with colorectal cancer: an
update of the EORTC quality of life questionnaire. European Journal
of Cancer 2007; 43(10): 1564-1573. DOI link, PMid:17521904

19 Sprangers MA, te Velde A, Aaronson NK. The construction and
testing of the EORTC colorectal cancer-specific quality of life
questionnaire module (QLQ-CR38). European Organization for



Research and Treatment of Cancer Study Group on Quality of Life.
European Journal of Cancer 1999; 35(2): 238-247. DOI link

20 Kodeda K, Nathanaelsson L, Jung B, Olsson H, Jestin P, Sjövall A,
et al. Population-based data from the Swedish Colon Cancer
Registry. British Journal of Surgery 2013; 100(8): 1100-1107. DOI
link, PMid:23696510

21 Statistics Sweden (SCB). Population in the country, regions, and
municipalitie. 2017. Available: web link (Accessed 26 March 2018).

22 Danielsen AK, Burcharth J, Rosenberg J. Patient education has a
positive effect in patients with a stoma: a systematic review.
Colorectal Disease 2013; 15(6): e276-e283. DOI link,
PMid:23470040

23 Swedish Government. The Health and Medical Services Act
(Swedish Code of Statutes). SFS, 1982; 763.

24 von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC,
Vandenbroucke JP, et al. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement:
guidelines for reporting observational studies. Journal of Clinical
Epidemiology 2008; 61(4): 344-349. DOI link, PMid:18313558

25 Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A,
Duez NJ, et al. The European Organization for Research and
Treatment of Cancer QLQ-C30: a quality-of-life instrument for use
in international clinical trials in oncology. Journal of the National
Cancer Institute 1993; 85(5): 365-376. DOI link, PMid:8433390

26 Whistance RN, Conroy T, Chie W, Costantini A, Sezer O, Koller
M, et al. Clinical and psychometric validation of the EORTC QLQ-
CR29 questionnaire module to assess health-related quality of life
in patients with colorectal cancer. European Journal of Cancer 2009;
45(17): 3017-3026. DOI link, PMid:19765978

27 Fayers PM, Aaronson NK, Bjordal K, Groenvold M, Curran D,
Bottomley A, on behalf of the EORTC Quality of Life Group. The
EORTC QLQ-C30 Scoring Manual. 3rd Edn. Brussels: European
Organisation for Research and Treatment of Cancer, 2001.

28 Sveriges Riksbank. Search interest & exchange rates. Available:
web link (Accessed 22 May 2018).

29 Danielsen AK, Rosenberg J. Health related quality of life may
increase when patients with a stoma attend patient education – a
case-control study. PLoS One 2014; 9(3): e90354. DOI link,
PMid:24609004

30 Osoba D, Rodrigues G, Myles J, Zee B, Pater J. Interpreting the
significance of changes in health-related quality-of-life scores.
Journal of Clinical Oncology 1998; 16(1): 139-144. DOI link,
PMid:9440735

31 Nastro P, Knowles CH, McGrath A, Heyman B, Porrett TR,
Lunniss PJ. Complications of intestinal stomas. British Journal of
Surgery 2010; 97(12): 1885-1889. DOI link, PMid:20872841

32 Blind N, Strigård K, Gunnarsson U, Brännström F. Distance to
hospital is not a risk factor for emergency colon cancer surgery.
International Journal of Colorectal Disease 2018; 33(9): 1195-1200.
DOI link, PMid:29797050

33 Casey M, Hayes PS, Heaney D, Dowie L, Ólaighin G, Matero M,
et al. Implementing transnational telemedicine solutions: a
connected health project in rural and remote areas of six Northern
Periphery countries. Series on European collaborative projects.
European Journal of General Practice 2013; 19(1): 52-58. DOI link,
PMid:23432039

34 World Bank. Population density. 2015. Available: web link
(Accessed 14 January 2019).

This PDF has been produced for your convenience. Always refer to the live site https://www.rrh.org.au/journal/article/5471 for the
Version of Record.


