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Patient education after stoma creation
may reduce health-care costs

Anne Kjeergaard Danielsen & Jacob Rosenberg

ABSTRACT

INTRODUCTION: Researchers are urged to include health-
economic assessments when exploring the benefits and
drawbacks of a new treatment. The aim of the study was to
assess the costs associated with the establishment of a new
patient education programme for patients with a stoma.
MATERIAL AND METHODS: Following a previous case-con-
trol study that explored the effect of patient education for
stoma patients, we set out to examine the costs related to
such a patient education programme. The primary outcome
was disease-specific health-related quality of life measured
with the Ostomy Adjustment Scale six months after surgery.
The secondary outcome was generic health-related quality
of life measured with Short Form (SF)-36. In this secondary
analysis, we calculated direct health-care costs for the first
six months post-operatively from the perspective of the
health-care system, including costs related to the hospital
as well as primary health care.

RESULTS: The overall cost related to establishing a patient
education programme showed no significant increase in
the overall average costs. However, we found a significant
reduction in costs related to unplanned readmissions

(p =0.01) as well as a reduction in visits to the general prac-
titioner (p = 0.05).

CONCLUSION: Establishing a patient education programme
- which increased quality of life — will probably not in-
crease the overall costs associated with the patient course.
FUNDING: The study received financial support from Sgster
Inge Marie Dahlgaards Fond, Diakonissestiftelsen, Denmark,
and from Aase and Ejnar Danielsens Foundation, Denmark.
TRIAL REGISTRATION: NCT01154725.

Demands on health-care urge researchers to include
economic assessment tools to support the implementa-
tion of new and beneficial interventions [1]. A cost cal-
culation may thus help to underpin professional deci-
sion-making when new treatments and methods are
introduced in the health care [2, 3]. Stomas are con-
structed for different reasons, and it is well known that
stoma creation affects patients, although the impact on
the individual varies [4, 5]. We therefore set up a study
aiming at increasing patients’ adaptation to living with a
stoma, the results of which were reported in detail else-
where [6]. We found that patient education and tele-
phone follow-up positively affected treatment outcome

of health-related quality of life (HRQOL). In our study,
both groups received standard treatment and care re-
lated to stoma creation, and only patients in the inter-
vention group received patient education and telephone
follow-up. The results of the study were a significant in-
crease in HRQOL in the intervention group [6]. After
concluding the study, we performed the analysis re-
ported herein of the costs of the new interventions six
months after stoma creation.

MATERIAL AND METHODS

We performed a cost analysis on the basis of a case-con-
trol study including 50 patients admitted to the Depart-
ment of Surgery for Stoma Creation. We first studied the
control group who received routine care. Sub-sequently,
the intervention was implemented and a new group of
patients was included. Patients were included following
fixed inclusion and exclusion criteria in the period from
August 2010 to June 2011 with a follow-up period of six
months after surgery.

Outcomes

The main objective of the cost analysis was to explore
whether the interventions would increase or reduce the
costs related to the patient course. The course included
both the initial hospital stay and the rehabilitation
period following discharge.

Sample size

The sample size was calculated before initiating the
study, and it was related to its primary outcome which
was HRQOL measured with the Ostomy Adjustment
Scale [6].

Cost assessment

The study measured all direct health-care costs for the
first six months post-operatively from the perspective of
the health-care system. The costs included costs related
to the hospital as well as primary care.

We applied a cost measurement based on patients’
use of health care, including length of hospital stay,
visits at the out-patient stoma clinic, visits with the gen-
eral practitioner (GP) and with a primary care nurse [7].
We applied a judgment based on predefined and fixed
measures of whether the variables were due to stoma-
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Flow chart illustrating the sequential in-
clusion of 25 participants in the control
group followed by 25 partici-pants in the

intervention group.

Included in control group (n = 25)
(August 2010-December 2010)

Diary returned (n = 11)
Diary not returned, verbal feedback (n = 8)

Data on physical and social activities (n = 15)
Data on use of generel practitioner and
primary care nurse (n = 18)

Analysis

Analysed (all of the above)

Assessed for eligibility

Excluded (n = 230)

Not meeting inclusion criteria (n = 82)
Dementia (n = 4)

Psychiatric disorder (n = 2)

Declined to participate (n = 25)
Investigator not present (n = 94)

Not admitted to surgical ward (n = 23)
Patient had a stoma previously (n = 1)

(n =280) ’

v

Included in intervention group (n = 25)
(January 2011-June 2011)
Diary returned (n = 12)

Diary not returned, verbal feedback (n = 2)

Data on physical and social activities (n = 14)
Data on use of generel practitioner and
primary care nurse (n = 13)

l

Analysed (all of the above)

related symptoms and issues or not [8]. We registered
patients being readmitted to the surgical department for
reasons related to stoma handling, including bandaging,
skin care and nutritional needs. We excluded patients
re-admitted for a pathologically high stoma output. The
data on length of hospital stay and re-admittance to
hospital were based on data from the hospital registry.
Direct costs were registered, analyzed and present-
ed [9], e.g. teachers’ hours spent preparing for the
teaching session and delivering the teaching session.
The indirect costs when developing the programme
were registered related to the time that the entero-
stoma therapist (ET) spent in the developing phase.
However, resources spent by the first author were not
registered as assessment of the operational costs should
not include resources used in the developmental phase.
Moreover, we made an overall assessment of the

budget impact per patient participating in the educa-
tional programme, and calculated the mean difference
in total costs based on the actual observations.

Finally, we registered the number of days that
elapsed until the patients resumed normal activities as
self-inflicted isolation could be a barrier to adaptation to
living with a stoma [10].

The analyses were thus a comparison of the costs
(in absolute values) used in the control and the interven-
tion group. Costs were registered either as time spent
(hours, minutes) or as number of visits, and the costs
were then calculated by multiplying the unit cost in
Danish Kroner by the number of units used. Data from
primary care were self-reported by patients who filled in
a patient diary with text box options [11]. Data from the
out-patient clinic and information about length of hos-
pital stay were attained through the hospital registry.
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Costs per patient in the control group and intervention group, respectively. Costs are reported in DKK (2012-values) and the statistical analyses are based on the Mann-Whitney test.

Control group (n=18)

Intervention group (n =13)

mean (SD) median (range) mean (SD) median (range)
Developmental costs 0 0 154.5 (0) 154.5 (0-154)
Patient education programme 0 0 422 (0) 422 (0-422)
Subtotal intervention cost/patient 0 0 576.5 (0) 567.5 (0-567)
Outpatient clinic
Preoperative 74 (92) 0 (0-184) 66 (90) 0 (0-184)
Post-operative 714 (464) 552 (0-2,259) 626 (404) 736 (0-1288)
Telephone support 59 (102) 0 (0-368) 88 (168) 0 (0-552)
Hospital stay 95,120 (76) 72,500 (29,000-398,750) 91,640 (88,569) 58,000 (43,500-456,750)
Unplanned readmissions 4,640 (9,563) 0 (0-36,250) 0 0
General practitioner 155 (333) 0(0-1141) 0 0
Primary care nurse 1,708 (4,961) 0(0-20,572) 960 (3403) 0(0-12,285)
Total costs for 1 patient 101,948 (77,672) 88,685 (29,552-40,655) 93,495 (89,137) 58,576 (44,628-458,430)

SD = standard deviation.

p-value

0.76
0.99
0.56
0.01
0.05
0.18
0.43

Data analysis

Data analysis was based on descriptive statistics and
nonparametric tests using the Statistical Package for the
Social Sciences (IBM SPSS Statistics 19). Descriptive data
were reported as mean with standard deviation or me-
dian with range. Comparisons between the groups were
made using the Mann Whitney test or Fisher’s exact
test, where applicable. Statistical significance was set at
p £ 0.05. Furthermore, we performed a missing data
analysis using binary logistic regression.

Ethics

Data processing approval of the study was obtained
from the Danish Data Protection Agency (J. no. 2010-41-
4706). The study was performed in compliance with the
ethical principles of the World Medical Association’s
Declaration of Helsinki. However, the Danish Regional
Scientific Ethics Committee evaluated that the study was
exempt from approval (H-2-2010-041). Furthermore, the
study was notified on clinicaltrials.gov (NCT01154725).

RESULTS

Seventy-five of 280 eligible patients were invited to par-
ticipate. In all, 25 of these declined and we thus included
25 patients in each group [6] (Figure 1). Baseline charac-
teristics and missing data analysis showed no significant
differences between the groups [6]. However, the base-
line scores on the Ostomy Adjustment Scale were signifi-
cantly lower in the intervention than in the control
group (p = 0.045).

Overall costs associated with the introduction

of the patient education programme

The overall costs were based on a per-patient average
and showed no significant difference between the

groups associated with the introduction of patient edu-
cation (Table 1). The total costs showed a difference be-
tween the two groups equivalent to a mean cost reduc-
tion of 8,453 DKK/patient in favour of the intervention
group. However, this difference was not significant.

Length of hospital stay and readmissions

after discharge from hospital

Length of hospital stay was calculated from the day of
surgery until discharge from hospital (control group:
mean 12.6 days (standard deviation (SD) 12.2), interven-
tion group: mean 13.1 days (SD 10.5)). No difference
between the groups was seen. In the control group, sev-
en patients were readmitted within six months after
stoma creation (median two days, range 1-4 days), and

no patients in the intervention group were readmitted
(p=0.01).

Photo:

Education session.

Thomas Hommelgaard.
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The decrease in average costs per patient when increasing the number of
participants one by one. Teaching by enterostoma therapists = 184
DKK/h, teaching by physiotherapists = 181 DKK/h and nurse/sexologist =
184 DKK/h.

Costs, DKK
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Development costs

The first author developed the educational programme
in cooperation with the ET on a 7-h workshop, generat-
ing a total cost of 3,864 DKK. Although development
costs were resources only spent once, resource use for
the ETs seemed relevant to report in order to clarify the
opportunity costs of the activity.

Teachers’ hours spent (only for the intervention group)
All patients in the intervention group had three 3-h
teaching sessions, which resulted in a total of 9 h of
teaching for all the involved ET teaching. Furthermore, a
physiotherapist taught for 1.5 h/group and a sexologist
for 1 h/group. The costs related to the sessions in the
educational programme were in total 2,111 DKK for the
three educational sessions. During the study period, five
groups were set up and the costs related to the estab-
lishment of a group were identical regardless of the
number of participants. Thus, we calculated the total
costs divided by number of participants, showing how
an increasing number leads to a decrease in the average
costs (Figure 2) [12].

Costs related to the patients’ course

outside of the hospital

In the control group, 11 patients returned the patient
diary and eight provided face-to-face feedback. In the
intervention group, 12 patients returned the diary and
two provided face-to-face feedback. We found that only
patients in the control group reported visits with the
general practitioner which resulted in a significant differ-
ence between the groups (p = 0.05). Patients in both
groups needed occasional help from the primary nurse
in the community; no significant differences between
the groups were observed (p = 0.18). In addition, the
data revealed that patients in both groups had assis-

tance from family and friends related to the stoma cre-
ation with no significant differences between the groups
(p=0.16).

Support from the enterostoma therapist

at the out-patient clinic

Patients in both groups needed the support from the ET,
and the costs were calculated in DKK based on salary per
hour of hospital nurses, and on data from the hospital
registry [13]. There were no significant differences be-
tween the groups concerning preoperative visits (p = 1),
post-operative visits (p = 0.76) or telephone support (p =
0.99).

Time until resumption of physical and social activities
Patients in both groups were urged to resume normal
activities as soon as possible. Patients in both groups re-
sumed physical and social activities within the first 4-5
weeks with no differences between the groups (physical
activity: p = 0.8, social activity: p = 0.6) Data were based
on the patients’ own reports in diaries.

DISCUSSION

Establishing the patient education programme yielded a
significantly increased quality of life for patients, and the
cost analysis has demonstrated that there was no signifi-
cant increase in total costs. With regard to differences in
mean costs, we found a single although statistically in-
significant difference. However, we did find a significant
reduction in the costs of unplanned readmissions as well
as a reduction in assistance needed from GPs in the in-
tervention group. One of the aims of our study was to
identify, measure, value and compare relevant costs and
consequences [14]. We designed a case-control study
that allowed us to evaluate the cost of a clinical inter-
vention as we enrolled patients with typical caseloads
[3]. However, when including participants in the study,
we selected patients who would be able to attend the
activities related to educational sessions. This might, in
turn, have excluded some patients who were not phys-
ically or mentally prepared for this.

The measured costs in this project were related to
the health-care sector and involved visits at the out-
patient stoma clinic, visits with GPs and a primary care
nurse [8]. In a previous study, readmission rates after
creation of a loop-ileostomy were found to reach 16.9%,
with a mean length of stay of 8.2 days, and with dehy-
dration as the major cause [15]. Unplanned readmis-
sions related to stoma creation were prevented, and we
propose that patient education may prevent readmis-
sion related to less severe symptoms, which is in line
with a recent single-group study [16].

The costs of the teaching sessions were registered
as a total and not stated per participating patient. How-
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ever, when analyzing the marginal costs, it became ap-
parent that by including more participants, the costs of
the educational activities per patient could be reduced
owing to economics of scale. The result of raising the
number of participants to for instance eight instead of
five would reduce costs, presumably without hampering
achievement of the educational aim. However, there are
no empirical recommendations regarding group size,
and it is usually set at a manageable number that both
complies with the need for interaction between partici-
pants and the need for individualization [17]. Never-
theless, the maximum number of participants should

be considered when expanding any educational pro-
grammes, as the first new participant in a new group
would not reduce, but increase costs.

A cost analysis is a tool for making these decisions
in the clinical setting [18], and it may support a profes-
sional process of prioritizing when new treatments and
methods are introduced [19]. In this study, the findings
showed an increase in HRQOL; and as the economic as-
sessment did not reveal differences in the overall cost
related to the intervention, this would be a supportive
argument in implementing the intervention. However,
the drop-out rate, especially the non-randomized de-
sign, and the proportion of patients who were not in-
cluded in the study are limitations which might have
biased the results showing that the cost of the interven-
tion was 576 DKK (Table 1). Moreover, questions regard-
ing opportunity costs may be difficult to assess, because
in our study the ETs could have carried out other rele-
vant clinical tasks, which should also be acknowledged in
a cost analysis.

Furthermore, the relatively high drop-out rate may
have produced overoptimistic results regarding the anal-
ysis of the mean costs, as the actual calculations were, in
fact, carried out on a small number of participants. In or-
der to increase the level of evidence, we would suggest
that future studies were designed as large scale studies
as it is difficult to perform a randomized controlled trial
with this type of intervention.

The use of patient diaries is a limitation of this study
as patients may have underreported or over-reported
activities. This may be particularly relevant for the pa-
tients who provided oral feedback, as they might have
forgotten some of their actual activities. The validity of
the patient-reported data may therefore be low. On the
other hand, data about readmissions and length of hos-
pital stay were obtained from the hospital registry, and
therefore we assume that these are valid.

In conclusion, we have found that the establish-
ment of a patient education programme after stoma
creation increased HRQOL significantly and that it would
probably not increase the average total cost. Further-
more, we found that costs related to visits with the GP

as well as unplanned readmissions after stoma creation
were reduced significantly.
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