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Abstract: Objective: It is well established that having a stoma can negatively impact
health-related quality of life (HRQoL), but there is a paucity of research describing the
natural history of certain complications associated with living with a stoma, such as leak-
age and peristomal skin complications (PSCs), and whether these affect QoL within the
first year of stoma surgery. The objective of this study was to investigate the pattern of
such complications and impact on QoL in individuals who had stoma surgery within the
preceding year. Methods: A cross-sectional study was conducted at three hospital sites
in the United Kingdom to evaluate the burden of disease in those who had undergone
intestinal stoma formation surgery within the preceding year. The study consisted of
a one-to-one consultation with a study nurse and the completion of an online questionnaire
by the patient ISRCTN-registry: 23080097). The nurse-led interview directly evaluated
peristomal skin health, whilst the online questionnaire evaluated the impact of leakage
(using the Ostomy Leak Impact tool), generic mental well-being (by WHO-5) and wider
HRQoL (by EQ-5D-5L). Results: A total of 114 individuals with an intestinal stoma com-
pleted the evaluations. The participants had a mean age of 55.8 years (range 18-87 years)
and 58% were male. Forty-three percent of the participants had experienced leakage of
stomal effluent outside the baseplate (e.g., onto clothes) in the preceding two weeks and
85% suffered from PSCs ranging from mild (35%), to moderate (18%), and severe (32%).
Leakage and PSCs were associated with lower mental well-being and HRQoL (p < 0.05).
Leakage events, HRQoL, mental well-being and peristomal skin health were similar for
individuals across different timepoints from the time of surgery within the first year.
Conclusions: This study reported a high disease burden in people with a new intestinal
stoma. Experiencing frequent leakage incidents and/or living with severe PSCs were
associated with reduced HRQoL and mental well-being.

Keywords: stoma; leakage; peristomal skin complications; self-management; quality of life;
mental health; nursing
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1. Key Message

The degree to which people struggle with complications associated with living with
a stoma and the impact on quality of life and mental well-being is underreported for people
in the first year following their stoma formation.

Our study highlights that many people living with a newly formed stoma struggle with
complications associated with the stoma, such as leakage, peristomal skin complications,
and reduced quality of life and mental well-being. Experiencing leakage and having poor
peristomal skin health was associated with poor quality of life and mental well-being.
Leakage events, peristomal skin health and QoL metrics were similar for individuals at
different timepoints from the time of surgery over the first year.

Development and implementation of solutions that focus on reducing leakage and
improving peristomal skin health may offer potential approaches to improve the quality of
life and mental well-being of individuals living with a stoma.

2. Introduction

Approximately 13,500-21,000 people in the United Kingdom (UK) undergo stoma
surgery each year [1,2]. Stoma formation often exposes patients to various complications,
either directly related to the stoma (e.g., high output, dehydration, stomal retraction,
necrosis and prolapse) [3] or associated complications, such as stoma-related leakage,
peristomal skin complications (PSCs) and reduced psychological well-being [4,5].

Multiple studies have reported on the prevalence of complications related to the stoma
(e.g., high output, stoma retraction, necrosis and prolapse) and PSCs within the first period
following stoma surgery [6-11]. Reports have shown that approximately 15-50% of those
with newly formed stomas struggle with PSCs [6,8-10]. These reports, however, often rely
on retrospective clinical coding data and focus on those stoma-related complications that re-
quire admission or prescribed treatment. More general patient-reported-outcome-measures
(PROMs) such as leakage, psychological well-being, social engagement and skin-related
complications are by comparison under-reported and difficult to measure reliably retro-
spectively. Previous reports of patient experiences within the first- year following stoma
surgery have often relied on qualitative data, especially for the psychological implications
of complications associated with living with a stoma [12-14]. One quantitative study re-
ported on stoma leakage within the first year, which showed that up to a third of patients
reported struggling with day- or night-time leakages; however, this study did not include
any recordings of psychological implications in this patient group [11]. Few studies have
investigated the psychosocial impact of stoma formation on broader QoL [15-17], but these
studies did not focus on the implications of leakage, PSCs and other complications and
how they may affect QoL.

It is well established for the general stoma population that having a stoma can neg-
atively impact health-related quality of life (QoL) [5,18,19], and the importance of stoma
function, and self-efficacy have been demonstrated to be closely associated to QoL [20].
One multinational, cross-sectional study showed that people within one year of stoma
surgery were generally more negatively impacted emotionally and socially by their stoma,
than people who had their stoma surgery more than a year ago [5].

This study aimed to investigate leakage- and peristomal skin-related complications
in those within the first year following stoma formation surgery in the UK. The primary
objective of the study was to examine the pattern and degree to which people with a stoma
experience stoma-related leakage. Secondary objectives were to assess the wider impact on
QoL using stoma-specific- and generic QoL-measurement instruments, patients’ capability
of self-management, the prevalence and severity of PSCs and the impact of stoma-related
leakage on the ability to work and sleep during the first year following surgery.
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3. Methods
3.1. Study Design

The investigation was a cross-sectional, multi-center study conducted at 3 hospital
sites in the UK (The Newcastle Upon Tyne Hospitals NHS Foundation Trust, Lancashire
Teaching Hospitals NHS Trust Royal Preston Hospital and James Paget University Hospitals
NHS Foundation Trust), evaluating the burden of complications in those who had stoma
surgery within the preceding year via a one-to-one consultation with a study nurse (either
remotely or face-to-face) and an online, self-reported questionnaire.

Participants were invited for an information- and inclusion visit (V0) and signed
consent forms before formally entering the study. Patients who agreed to participate
were then invited to a nurse-led interview (V1), which captured baseline demographics
and assessed discoloration areas of the peristomal skin. Patients subsequently completed
an online questionnaire within 48 h of the nurse-led interview.

3.2. Selection of Study Participants

At the respective hospital sites, patients were identified by (1) a screening of hospital
surgery databases and patient journals, (2) utilizing a national patient database (Colo-
plast Charter) and (3) social media recruitment campaigns were produced and posted by
the National Institute for Health and Care Research (NIHR) Patient Recruitment Centre:
Newcastle. Hospital sites recruited individual patients independently from the sponsor by
convenience sampling.

Since this study also served the purpose of confirming baseline findings in a previ-
ous interventional study [21], the following in- and exclusion criteria were established to
identify a similar group of patients. Inclusion criteria identified those with an ileostomy
or colostomy, being over the age of 18 years and having liquid to mushy effluent (Bristol
scale 5-7) [22]. Patients should have had their stoma for less than 12 months and have
been self-managing their stoma care products for at least 14 days. Patients should be
able to complete an online questionnaire. Patients could not be enrolled if they had
limited life expectancy or stage 4 cancer. Patients with a complicated stoma (dehis-
cence/prolapse/hernia), with more than one abdominal stoma simultaneously, with non-
healed abdominal wounds, or with imminent stoma reversal planned prior to the first
study visit were excluded. Patients already in the midst of treatment utilizing topical
peristomal or systemic steroid treatments were also excluded. Patients who had been
enrolled into interventional stoma device trials within the last 12 months were excluded
from participation in the current study.

3.3. Patient Demographics and Endpoints

Patient demographics and pertinent clinical data (sex, age, stoma type, time since
stoma surgery, reason for stoma surgery work status, peristomal body profile and pouching
system characteristics) and area of peristomal skin discoloration (using the validated
Ostomy Skin Tool v. 2.0 [23,24], which is further described below) were recorded at
the nurse-led interview. The remaining endpoints were captured via the self-reported,
online questionnaire.

The primary endpoint of this study was the number of times with stoma effluent
leakage outside the baseplate (e.g., onto clothes or bed sheets) within the last two weeks.

Multiple secondary endpoints were collected in this study:

(1) Patient self-management using the 13-item version of the Patient Activation Mea-
sure (PAM-13) instrument. The PAM-13 instrument is scored on a scale ranging from 0 to
100. Individuals scoring high on this instrument typically understand the importance of
taking a proactive role in managing their health and have the skills and confidence to
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do so [25]. Based on the score, subjects can be grouped into four levels of activation [26]:
Level 1 (Score: 0.0-47.0) indicates that the person does not yet understand his/her role
in healthcare. Level 2 (Score: 47.1-55.1) indicates that the person does not yet have the
knowledge and confidence to act. Level 3 (Score: 55.2-72.4) indicates that the person is
beginning to engage in positive health behaviors. Level 4 (Score: 72.5-100.0) indicates that
the person is proactive and engaged in recommended health behaviors.

(2) Burden of leakage using the Ostomy Leak Impact (OLI) tool [27]. The OLI tool
consists of 22 questions, which summarizes the burden of leakage in three domains:
“Emotional impact”, “Usual and social activities” and “Coping and control”. Each domain sums
into a score ranging from 0 to 100, with higher scores reflecting lower impact. The OLI tool
has been developed and validated by Coloplast A/S, with the following intraclass correlation
coefficients (ICC) for test-retest reliability being reported: “Emotional impact” (ICC: 0.885),
“Usual and social activities” (ICC: 0.814), and “Coping and control” (ICC: 0.582) [27].

(3) Health-Related QoL (HRQoL) by the EQ-5D-5L with translation of health-states
and index scores being based on the specific value-set for the UK. The second part of the
questionnaire consists of a Visual Analogue Scale (EQ-VAS) on which the patient rates their
perceived health from 0 (worst imaginable health) to 100 (best imaginable health) [28,29].

(4) Mental well-being using the WHO-5 questionnaire, which is reported on a scale
ranging from 0 (worst level of mental well-being) to 100 (highest level of mental
well-being) [30].

(5) Peristomal skin health using the Ostomy Skin Tool v. 2.0 [23,24]. The Ostomy Skin
Tool v. 2.0 captures both visual and sensory (pain, itching and burning sensations) symp-
toms of PSCs to better assess the severity for patients. The Ostomy Skin Tool v. 2.0 grades
peristomal skin by a decision tree (DT) score ranging from 0 to 3, where a DT score of
0 means no PSC, a DT score of 1 means mild PSC, a DT score of 2 means moderate PSC
and a DT score of 3 means severe PSC. The Ostomy Skin Tool v. 2.0 has been developed
and validated by Coloplast A/S, with the following ICCs for the tool being reported
ICC: 0.735-0.823 [24].

(6) Several additional questions were related to worry about leakage:

Q: To which degree did you worry about leakage (consider the previous two weeks)? Response
options were on a five-point Likert scale [Very high degree, high degree, some degree, low
degree or very low degree/not all at].

Q: Why did you worry about leakage? Response options [Odor, embarrassment, soiling
of clothes/bed sheets, skin issues, pain, other, I do not worry about leakage].

Q: What do you normally do when you worry about leakage? Response options [I live with
it/accept it, I use stoma care accessories, I change my pouching system more often, I try
another stoma pouching system, I seek advice from my stoma care nurse, I seek advice
from peers/other people with a stoma, I seek advice from the manufacturer, I seek advice
online, Other, Do not know].

Q: To what degree has leakage or worry about leakage impacted your sleep (consider the previous
two weeks)? Response options were on a five-point Likert scale [Very high degree, high
degree, some degree, low degree or very low degree/not all at].

(7) Additional questions were related to healthcare resource utilization:

Q: On average how often did you change your baseplate (consider the previous two weeks)?

Q: How many times have you changed the baseplate due to worry about leakage (consider the
previous two weeks)?

(8) Finally, few assessments were collected as part of the study:

Q: How many sick days have you had in the last month?

Q: How many sick days have you had due to leakage or worry of leakage in the last month?
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3.4. Statistics

The main objective of this study was to investigate and report the prevalence of
complications experienced by people living with a newly formed stoma. To fulfil this
objective, it was assumed that enrolment of approximately 120200 participants would
be adequate to provide descriptive statistics of complications experienced by this patient
group. The study aimed to recruit a similar number of patients in each of the four groups
defined by time since surgery (0-3 months; >3-6 months; >6-9 months; >9-12 months) to
allow exploratory comparisons of outcome metrics across time since surgery. No formal
sample size calculation has been performed due to the exploratory nature of this study.
The full analysis set constituted all participants with valid informed consent and with
information on at least either the primary or a secondary endpoint.

Endpoints were summarized by descriptive statistics. Continuous variables were
summarized with standard metrics (average and standard deviation), and categorical
variables were summarized by frequency counts.

Standard least squares models were performed as post-hoc analyses to investigate
factors that influence QoL-related metrics (EQ-5D-5L, Visual Analogue Scale and WHO-5).
Factors assessed in the respective models were stoma product type (1-piece or 2-piece),
stoma product shape (flat, convex or concave), age, body mass index, time since stoma
surgery, stoma type (ileostomy or colostomy), gender, skin health (using the decision tree
score and assumed to be a continuous variable on a scale from 0 to 3) and number of
leakages outside the baseplate in the preceding two weeks. The models were reduced by
removing non-significant factors (identified by p-values above 0.05).

Additionally, one-way analysis of variance (ANOVA) tests were performed followed
by Dunnett’s multiple comparison tests to analyze the relationship between the number of
leakage incidents (grouped in categories of 0, 1 or >2 leakages in the preceding two weeks)
and QoL metrics. All statistical analyses and summaries were made with JMP® v13.1.0
(SAS Institute Inc., Cary, NC, USA) or Graphpad Prism (v9.2.0 for Windows). p < 0.05 (*),
p <0.01 (**), p < 0.001 (***) and p < 0.0001 (****).

3.5. Ethical Consideration

The study was carried out in accordance with the Declaration of Helsinki and was
approved by London—Bloomsbury Research Ethics Committee in UK before study initiation
(IRAS Project-ID: 301896). The study was registered on ISCTRN (23080097). All partici-
pants were fully informed about the investigation, both verbally and in writing, and all
gave written informed consent to participate in the study. Participation in the study was
voluntary and participants could withdraw from the study at any time. The study was
conducted from March 2022 to June 2023 in the UK.

3.6. Role of the Funding Source

The study was funded by Coloplast Ltd. The sponsor was involved in the study
design, in the analysis and interpretation of data, in writing the report and in the decision
to submit the paper for publication.

4. Results
4.1. Demographics

A total of n = 117 patients were enrolled in the study (provided informed consent).
Study enrolment was terminated below the lower target of 120 patients, due to slower
recruitment than expected. Three of the enrolled patients did not fulfil all inclusion or
exclusion criteria and were hence excluded from the full analysis set (n = 114). One patient
failed screening due to having a complicated stoma (dehiscence/prolapse/hernia), one due
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to not having self-managed stoma appliances for at least 14 days and one due to receiving
topical steroid treatment in the peristomal skin area or systemic steroid treatment in the
past month. One patient had data recorded at day 366 since stoma surgery; however, this
data was allowed by the investigational team to be included in the full analysis set. Patients
were enrolled from three hospital sites in the UK (The Newcastle Upon Tyne Hospitals NHS
Foundation Trust: n = 72, Lancashire Teaching Hospitals NHS Trust (Royal Preston Hospital):
n = 32, James Paget University Hospitals NHS Foundation Trust: n = 10).

The average age of the participants was 55.8 years (range 18-87; SD = 16.5) and
58% were male. Eighty-eight percent had an ileostomy and 12% had a colostomy. Reasons
for stoma formation were cancer (50%), ulcerative colitis (15%) or Crohn’s disease (13%),
and the remaining due to other causes (Table 1). On average, participants had their stoma
surgery 159.9 days (median 113.5 days) and were discharged 148.1 days (median 103.5 days)
prior to completion of the survey (Table 1).

Table 1. Demographics of intention-to-treat population. BMI = Body Mass Index.

Parameter Total (n = 114)
Age (years): Mean £ SD (range) 55.8 + 16.5 (18; 87)
Sex: n (%)
Female 48 (42%)
Male 66 (58%)
Days since stoma surgery to V1: Mean =+ SD (range) 159.9 + 110.1 (23; 366)

Days since discharge from hospital to V1: Mean £ SD (range)  148.1 £ 110.9 (1; 359)
Type of stoma: n (%)

Ileostomy 100 (88%)
Colostomy 14 (12%)
Reason for stoma creation: n (%)
Ulcerative colitis 17 (15%)
Cancer 57 (50%)
Crohn’s Disease 15 (13%)
Other 25 (22%)
Body profile: n (%)
Inward 16 (14%)
Outward 55 (48%)
Regular 43 (38%)
Pouching system type
1-piece 111 (97%)
2-piece 3 (3%)
Baseplate shape
Flat 43 (38%)
Convex 63 (55%)
Concave 8 (7%)
BMI (kg/m?): Mean =+ SD (range) 26.8 £ 5.7 (16; 47)

Most participants used 1-piece pouching systems (97%), and participants used base-
plates with either convex (55%), flat (38%) or concave (7%) shapes (Table 1). Participants
changed baseplate either twice a day or more often (9%), once per day (30%), every second
day (49%), or less than every second day (12%).
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4.2. Leakage Incidents and Worry About Leakage

Participants had on average experienced 1.3 (range 0-14; median = 0) episodes of
leakage outside the baseplate in the preceding two weeks (Table 2). More than half the
participants (57%) had not experienced any leakage incidents outside the baseplate in
the preceding two weeks, 18% had experienced a single leakage incident and a quarter
of the participants had experienced two or more episodes of leakage in this period. As
many as 74% of participants worried about leakage, 15% to a very high degree (Table 2).
The main causes for worrying about leakage were fear of soiling clothes or bed sheets (61%),
embarrassment (53%), odor (46%), and skin issues (30%). Thirty-nine percent of the partic-
ipants reported having simply accepted to live with their worry about leakage. A high
proportion of the participants addressed their worry about leakage by using stoma care
accessories (30%), changing the pouching system more often (39%) or seeking advice from
their stoma care nurse (39%). Lastly, participants reported an average of 2.2 baseplate
changes per two weeks due to worry about leakage and not as a consequence of actual
leakage events (Table 2).

Table 2. Leakage incidents, worry about leakage and impact on sleep.

Parameter Total (n =114)

Number of leakage episodes outside baseplate per two weeks:

Mean + SD (range) 1.3 +2.5(0; 14)

To which degree did you worry about leakage (consider the
previous two weeks)? n (%)

Very high degree 17 (15%)
High degree 13 (11%)
Some degree 33 (29%)
Low degree 21 (18%)
Very low degree/not at all 30 (26%)
Why did you worry about leakage? n (%) *

Odor 53 (46%)
Embarrassment 60 (53%)
Soiling of clothes or bed sheets 69 (61%)
Skin issues 34 (30%)

Pain 10 (9%)

Other 3 (3%)
I do not worry about leakage 21 (18%)

What do you normally do when you worry about leakage? n (%) *

I live with it/accept it 44 (39%)
I use stoma care accessories 34 (30%)
I change my pouching system more often 45 (39%)
I try another stoma pouching system 12 (11%)
I seek advice from my stoma care nurse 44 (39%)

I seek advice from peers/other people with a stoma 7 (6%)

I seek advice from the manufacturer 1 (1%)
I seek advice online 15 (13%)

Other 3 (3%)

Do not know 1 (1%)

To what degree has leakage or worry about leakage impacted
your sleep (consider the previous two weeks)? n (%)
Very high degree 13 (11%)
High degree 15 (13%)
Some degree 19 (17%)
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Table 2. Cont.
Parameter Total (n =114)
Low degree 25 (22%)
Very low degree/not at all 42 (37%)
How many times have you changed the baseplate due to worry 22 432 (0;14)

about leakage in the last two weeks? Mean + SD (range)

* More than one response option could be chosen.

4.3. Impact of Leakage on Absence from Work and Sleep

Twenty-nine percent of the participants were employed full-time after their stoma
surgery, 38% were retired, 23% were currently on sick leave, 4% were students and 6% were
unemployed. The participants that were working full time on average reported having
2.5 (range 0-21; median = 0) sick days in the previous month, of which 0.7 (range 0-14;
median = 0) days were attributed to leakage or worry hereof. Leakage or worry regarding
leakage impacted approximately two out of three participants in their ability to sleep in
the past 14 days, with a quarter of participants being impacted to a high (13%) or very high
degree (11%) (Table 2).

4.4. Peristomal Skin Complications

Assessment of the peristomal skin revealed that only 15% of the participants did not
have a PSC. Thirty-two percent of the participants had “severe” PSCs, 18% had “moderate”
PSCs and 35% had “mild” PSCs. The average decision tree (DT) score was 1.7 (SD = 1.1) for
the participants.

4.5. Quality of Life

The average EQ-5D-5L index score was 0.737 (range —0.05-1.00; SD = 0.231), the
average EQ-VAS score was 70.2 (range 8-100; SD = 20.0) and the average WHO-5 mental
well-being score was 57.9 (range 0-96; SD = 22.8). For the Ostomy Leak Impact tool, the
average “Emotional impact” domain score was 62.8 (range 3-100; SD = 27.2), the average
“Usual and Social Activities” domain score was 80.6 (range 4-100; SD = 24.4) and the average
“Coping and in Control” domain score was 64.7 (range 0-100; SD = 28.8).

4.6. Patient Activation

Seven percent of participants were in PAM-Level 1, 24% of participants were in
PAM-Level 2, 40% of participants were in PAM-Level 3 and 29% of participants were in
PAM-Level 4. The average PAM score was 64.9 (range 38-100; SD = 14.9) for participants of
this study.

4.7. Associations Between Leakage, PSC, Demographics and QoL Metrics

Standard least squares models were used to assess if there were significant associa-
tions between different variables (including number of leakage incidents in the preceding
two weeks, decision tree scores (severity of PSCs) and patient demographics (stoma product
type, stoma product shape, age, BMI, time since stoma surgery, stoma type, gender)) on the
three generic QoL-metrics, being EQ-5D-5L index, EQ-VAS and WHO-5 mental well-being.

These analyses revealed that experiencing leakage(s) outside the baseplate in the
preceding two weeks was associated with a significant reduction in scores obtained across
all three generic QoL-related metrics. Deterioration of skin condition was associated with
significant reductions in EQ-5D-5L index and WHO-5 mental well-being scores, but not in
EQ-VAS. Moreover, males had significantly higher EQ-5D-5L index scores than females,
and age was positively associated with higher WHO-5 scores (Table 3).
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Table 3. Key variables influencing generic quality of life metrics. Non-significant factors were
removed from the respective models (p > 0.05). Parameter estimates are per unit change (Leakage
episode outside baseplate (per number on a scale > 0), Decision tree score (per number on a scale from
0 to 3) and Age (per year)).

Metric Variables Parameter Estimate 95% CI p-Value
EQ-5D-5L Leakage outside baseplate —0.0215 —0.0378 to —0.0052 0.0103
Decision tree score —0.0478 —0.0856 to —0.0099 0.0140
Gender

[Female] —0.0452 —0.0859 to —0.0046 0.0295

[Male] 0.0452 0.0046 to 0.0859 0.0295

EQ-VAS Leakage outside baseplate —1.81 —3.27to —0.35 0.0158
WHO-5 Leakage outside baseplate —2.65 —4.18 to —1.11 0.0009
Decision tree score —5.44 —9.03 to —1.85 0.0033

Age 0.33 0.11 to 0.56 0.0052

Subsequent analyses were conducted to display associations between leakage incidents
and the three generic QoL-metrics, as well as for the three component domains of the
Ostomy Leak Impact tool, evaluating participants within groups of those having no leakage,
those reporting a single leakage and those suffering from multiple leakages (>2) within the
preceding two weeks.

Participants experiencing >two leakage incidents in the preceding two weeks had
a significantly lower average WHO-5 score (47.0) than people who had not experienced
any leakage incidents (62.8, p < 0.01) (Figure 1A). Participants who did not report any
leakage incidents in the preceding two weeks had a higher average EQ-5D-5L index score
(0.813) than participants who had experienced a single leakage incident (0.656, p < 0.01))
or >two incidents (0.623, p < 0.001) (Figure 1B). No significant difference in EQ-VAS scores
was observed between leakage groups (Figure 1C), but having multiple leakage incidents
was associated with significantly worse outcomes in all three domains of the OLI tool
(Figure 1D-F).

4.8. Time Since Surgery

It was further assessed if the time since stoma surgery was associated with differences
in patients’ outcomes. No significant changes in baseline values were observed as a function
of time since stoma surgery for any of the QoL-related outcomes assessed. Nor was the
time since surgery associated with any significant differences in the number of leakage
incidents, skin health (decision tree score) or patient activation (PAM-13) (Table 4).

Table 4. Impact of time since surgery on baseline values of different outcome measures.

Parameter Slope (Score Change/Day) p Value
Leakage outside baseplate 0.000195 0.928
PAM-13 score 0.00122 0.924
Decision tree score —0.00024 0.799
Emotional impact (OLI) —0.02145 0.358
Usual and social activities (OLI) 0.007478 0.729
Coping and control (OLI) 0.010142 0.682
EQ-5D-5L (Index) —0.00004 0.825
EQ-VAS —0.00055 0.974

WHO-5 —0.01108 0.572
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Figure 1. Influence of leakage on QoL-metrics. (A) WHO-5 mental well-being score, (B) EQ-5D-5L
index score, (C) EQ-VAS score, (D) “Emotional impact” domain of OLI tool, (E) “Usual and Social activities”
domain of OLI tool, and (F) “Coping and in Control” domain of OLI tool. Bars represent average
outcome scores, and the error bars represent 95% confidence intervals. One-way ANOVA followed
by Dunnett’s multiple comparison tests were performed using the group with no leakages outside
the baseplate as reference groups. p < 0.01 (**), p < 0.001 (***) and p < 0.0001 (****).

5. Discussion

This study sought to characterize the impact of living with a stoma in a population
of patients who had their stoma formed within the preceding year, and reports on the
prevalence of stoma-related complications, the impact of these on their daily lives and
healthcare resource utilization. The principal findings describe that people with a new
intestinal stoma experience significant leakage and PSC complications, as well as negative
impact on QoL, but concerningly none of the QoL outcome metrics improved significantly
throughout the first year following stoma surgery.

Almost half the participants (43%) had experienced one or more episodes of feces
leaking outside the baseplate in the preceding two weeks, which corroborates other studies
showing that many people with a newly formed stoma, as well as experienced users,
struggle with leakage incidents both at day and during night-time [5,8,31-33]. A large
multinational study showed that the proportion of people experiencing weekly episodes of
stoma leakage was higher among people with a newly formed stoma (surgery within the
preceding year) than people who had been living with their stoma for more than a year [5],
indicating that it may take time to optimize product selection and adopt proper stoma care
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routines to mitigate the risks of leakage. In line with this, one-third of the participants
in this study were in PAM levels 1 and 2, indicating that they were struggling with their
self-care and healthcare management throughout the first year, which could contribute to
a negative impact on their stoma care.

Leakage incidents are inconvenient and are reported to have profound negative
psychosocial consequences for the afflicted [5,34-37]. In the present study focusing on indi-
viduals with a new stoma, leakage was also associated with reductions in all three generic
QoL-metrics (WHO-5, EQ-5D-5L and EQ-VAS). Participants struggling with leakage scored
significantly lower on the WHO-5 mental well-being index, with the score decreasing
A15.8 points, from 62.8 for participants with no leakage incidents to 47.0 for participants
with >two leakage incidents in the preceding two weeks. A 10-point difference on this
scale is considered clinically relevant and people scoring below 50 are considered at risk
of depression [30,38]. Participants with no leakage incidents in the preceding two weeks
had WHO-5 mental well-being scores that were similar to the general UK population (the
average level in 2016 was 60.7 in those aged 50-64 [39]). The EQ-5D-5L instrument was
used to assess participants’ wider health-related QoL. The average EQ-5D-5L index score in
the present study was 0.737 (UK specific), which is lower than that reported for the general
population in England (0.885) [40]. Participants who did not experience any episodes of
leakage in the preceding two weeks had an average index score of 0.813, whilst people
with >two leakage incidents in the preceding two weeks had an average index score of
0.623. These scores are similar to that reported from a time trade-off study describing
scores for people with a stoma experiencing no leakage and four leakage incidents per
month, respectively [41]. The average EQ-VAS score was 70.2 in this trial, thus, much lower
than the average self-rated VAS score of 80 (female) and 84 (male) reported for the general
population aged 55-64 years in the UK [42].

For the specific Ostomy Leakage Impact tool, participants scored significantly lower
in all three domains of the OLI tool when experiencing >two leakage incidents in the
preceding two weeks compared to people who had not experienced any leakage inci-
dents. A previous study, which included experienced individuals and individuals with
a newly formed stoma, showed that a single leakage incident within the preceding year
was associated with a significant reduction in the “Emotional Impact” domain score [5]. In
our study, participants experiencing a single leakage incident in the previous two weeks
reported scores trending lower, yet insignificantly, in all three OLI domains. The reason
for this discrepancy is probably due to the relatively low number of participants reporting
a single leakage incident in this study (n = 18) versus the referenced study that had
>3000 participants in the analysis [5]. These data indicate that people within the first
year after stoma formation in the UK experience lower health-related QoL and mental
well-being compared with the general population and that the degree to which people
struggle with leakage is associated with a reduction in the different QoL-related metrics.
Solutions that can reduce stoma leakage incidents have previously been correlated with
improvements in QoL, examples include studies on the selection of optimal pouching
systems for individuals’ peristomal body profiles ensuring a tight seal between baseplate
and peristomal skin [43], or the outcomes of stoma care products that can reduce the risk of
leakage [21,33,44-46].

In the present study, 85% of the participants had PSCs ranging from mild to se-
vere, which is generally higher than the prevalence of PSCs described in the literature,
which has previously been reported at approximately 15-50% in those with newly formed
stomas [6,8-10]. The reported prevalence in the present study is, however, similar to that
reported in a large multinational cross-sectional study for the general stoma population
using the same peristomal skin assessment tool (Ostomy Skin Tool 2.0) [23]. The discrep-
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ancies in reported prevalences of PSCs may be due to a dependence on less accurate or
sensitive hospital coding episodes in some studies and the variance in type and sensitivity
of the tools used to describe peristomal skin health [23,47—49]. This supports the rationale
for undertaking this cross-sectional study on the basis that PSCs may be underreported if
reliant on coding data. In the present study, we used the validated Ostomy Skin Tool 2.0,
which captures both visual signs and non-visual symptoms (pain, itching and burning
sensations) of PSCs to better assess the severity of symptoms [23,24], compared with other
assessment tools that predominantly capture visual signs of PSCs [48,49]. Health-related
QoL (assessed with EQ-5D-5L) and mental well-being (assessed with WHO-5) were reduced
for people with PSCs in the present study, corroborating previous observations that living
with PSCs in the general stoma population is associated with negative implications on QoL
as well [34,41,50-52]. Future lines of innovation and development aimed at reducing PSCs
may contribute to wider effects including improved QoL. However, the risk of experiencing
PSCs may not necessarily be solved with product innovations alone, but will also rely on
the development and implementation of educational interventions directed at both patients
and health professionals to establish best practices in the stoma care routine to minimize
the risk of getting PSCs [53,54]. The age of participants was positively associated with
mental well-being (WHO-5) and gender influenced the EQ-5D-5L index score, with males
having significantly higher EQ-5D-5L index scores than females. Similar findings have
been reported of males scoring marginally, but significantly higher than females on the
VAS instrument, and that age was positively associated with the “City of Hope National
Medical Center Quality of Life Questionnaire” for patients with a stoma [34]. However,
multiple studies have been conducted reporting on associations between age and gender
on various QoL-metrics for people living with a stoma, with the implications of age and
gender differing from relevant to irrelevant between studies [17,18,55-57]. Identification of
high-risk individuals with low QoL early after stoma surgery is an interesting future line
of research.

On the other hand, none of the QoL-related outcomes (OLI domains, WHO-5, EQ-
5D-5L index score or EQ-VAS) assessed in the present study were significantly different
between individuals at different time points within the first year following stoma surgery,
corroborating previous findings for a similar cohort of patients [21] and being in line
with a recent longitudinal study showing marginal, but insignificant, improvement in
QoL within the first year following stoma surgery [17]. Two other longitudinal studies
assessing the short-term impact of stoma surgery on QoL (assessed with the generic SF-
36 vs. 2.0 and the cancer-patient specific EORTC-QLQ-C30) indicated that people were
most negatively impacted right after surgery (one-two months post-surgery), with an
observed QoL-score improvement in the following months, before reaching a plateau with
more stable QoL metrics [15,16]. However, we did not observe lower QoL for participants
reporting immediately after stoma surgery. This discrepancy may be due to differences in
stoma support for the current population, the choice of QoL-assessment tool or differences
in the collection of data (cross-sectional data collected after stoma surgery vs. longitudinal
data with data both pre- and post-surgery). These findings are, however, a cause for
concern and further research is needed to investigate why participants who had been living
longer (up to a year) with their stoma did not report better in the assessed QoL outcomes
than participants with shorter experiences of living with a stoma. The present study did
not collect data on the type and amount of pre- and post-operative education of patients
within stoma care and their general access to stoma care nurses in the year following stoma
formation, which are fundamentally important for patients to establish good routines
and thus minimize the risk of experiencing complications associated with living with
a stoma [58]. Future research should include these aspects to establish if changes are
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needed in the provision of patient education and follow-up interactions throughout the
first year of living with a stoma to ensure that patients receive optimal care to minimize the
risks of experiencing complications.

Living with a stoma may not only have a negative psychosocial impact on the indi-
vidual but can also have an impact on the utilization of healthcare resources, especially
amongst those who struggle with leakages [5,32]. These previous reports have shown
an increased use of stoma care accessories in patients who worry about leakage [5] and
that people struggling with leakage both use more stoma care products (pouching systems
and accessories) and interact more often with health professionals [32]. The current study
supports that worry about leakage is associated with the use of additional stoma care
products, either by increased frequency of changing the pouching system or by using
additional accessories.

Despite advances in care for people with a stoma, stoma-related complications remain
high throughout the first year post-surgery and impose increased utilization of healthcare
resources, and also affect people’s ability to work [59,60]. Treatment of complications
associated with living with a stoma, such as PSCs [61-64] and stoma-leakage [32], have
a considerable impact on the use of healthcare resources and the associated costs on
an individual level, but also impact at a socioeconomic level in affecting return to work. In
the present study, those employed reported having an average of 0.7 sick days per month
due to leakage-related issues or worries regarding it. However, these numbers were driven
by a few participants reporting the majority of sick days in the preceding month due to
leakage-related issues or worries regarding it. Other studies have likewise shown that
stoma formation and the required management and care can have a negative impact on
the ability to work, potentially forcing a change in occupation or leading to periods of
sickness absence or early retirement [5,59,65-67]. More thorough investigations are needed
to elucidate the implications of stoma-related complications on this important topic.

Limitations

The insights presented in this report should be interpreted whilst considering several
study limitations. The cross-sectional study design only allows the determination of
associations between collected variables and outcomes and does not warrant conclusions
on causal relationships between such variables and outcomes. The study is limited by
the variables collected in the study and, thus, we cannot exclude that other variables not
collected as part of this study, such as access to stoma care nurses, pre- and post-surgery
stoma management education etc., can have an impact on QoL following stoma formation.
Furthermore, the study was not designed and powered to investigate specific associations
between variables. No formal sample size calculation has been conducted and the analyses
on associations between variables were not pre-specified in the statistical analysis plan and,
therefore, these analyses are to be considered exploratory in nature.

Only patients with liquid to mushy effluent (Bristol scale 5-7) [22] were included in
this study. This inevitably leads to an increased proportion of ileostomy patients given
the nature of small bowel effluent. People with an ileostomy often have a higher risk of
experiencing leakages and PSCs than people with a colostomy, due to more liquid and
corrosive effluent [5,68-70] and this may also in part explain the higher rates of PSCs in
this study. People with non-healed abdominal wounds, those with advanced cancer and
those with more than one stoma were excluded from the study and, therefore, we may
under-report the proportion of people struggling with severe PSCs within these higher-risk
groups. With the inclusion and exclusion criteria for study participation, the results are not
necessarily representative of the general newly discharged stoma population in the UK,
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and the fact that the study was only conducted in the UK may also limit generalizability to
the international stoma population.

6. Conclusions

The data reported herein suggest significant levels of complications being experienced
by individuals within the first year of stoma surgery, including significant problems with
leakage and PSCs, which are debilitating for the afflicted, and costly to the healthcare
system. Leakage and PSCs were associated with lower QoL in patients with a newly formed
stoma, corroborating previous evidence on the general stoma population. Concerningly
the QoL scores were similar for individuals at different timepoints from the time of surgery
over the first year. Our study warrants further research to investigate and understand
why participants who had been living longer with their stoma did not report better in
the assessed QoL outcomes than participants with shorter experiences of living with
a stoma. Interventions specifically focused on addressing leakages, worry about leakage
and PSCs could contribute to better QoL, with potential beneficial effects on healthcare
resource utilization and return to employment.

Author Contributions: T A.A., E.B.B.,, R.A. and R.R.W.B. conceptualized and designed the study.
R.R.W.B. was the chief investigator of the study. D.S. and K.H. were involved in the collection of data.
R.M. was responsible for study conduct and oversight. H.D.H. performed the statistical analyses. All
authors had access to the data in the study and all authors were involved in the interpretation of the
data. M.V. wrote the first draft of the manuscript. All authors were involved in reviewing and editing
of the manuscript. All authors gave final approval to publish the manuscript, and all agreed to be
accountable for all aspects of the work. All authors have read and agreed to the published version of
the manuscript.

Funding: The study was funded by Coloplast Ltd., United Kingdom. The sponsor was involved in
the study design, in the analysis and interpretation of data, in writing the report, and in the decision
to submit the paper for publication.

Institutional Review Board Statement: The study was carried out in accordance with the Declaration
of Helsinki and was approved by the London—Bloomsbury Research Ethics Committee before study
initiation (IRAS Project-ID: 301896, approval date: 1 March 2022). The study was registered on
ISCTRN (23080097).

Informed Consent Statement: All participants were fully informed about the investigation, both
verbally and in writing, and all gave written informed consent to participate in the study. Participation
in the study was voluntary and participants could withdraw from the study at any time.

Data Availability Statement: Anonymous data, study protocol and informed consent form are
available from the corresponding author on reasonable request.

Public Involvement Statement: No public involvement in any aspect of this research.

Guidelines and Standards Statement: This manuscript was drafted according to the STROBE
Statement for cross-sectional studies.

Use of Artificial Intelligence: Al or Al-assisted tools were not used in drafting any aspect of
this manuscript.

Acknowledgments: The authors wish to express their sincere gratitude to all patients who partic-
ipated in the study and to all health professionals involved in the study at the hospital sites (The
Newcastle Upon Tyne Hospitals NHS Foundation Trust, James Paget University Hospitals NHS
Foundation Trust and Lancashire Teaching Hospitals NHS Trust (Royal Preston Hospital)).

Conflicts of Interest: RR.W.B. is a paid Coloplast A/S advisor on product and research-related
development and was a member of a Coloplast global advisory board. M.V, E.B.B.,, HD.H., RM.
and T.A.A. are employees of Coloplast. R.A. was an employee of Coloplast at the time of the study



Nurs. Rep. 2025, 15,107 15 0f 17

conduct. D.S. and K.H. declare that the research was conducted in the absence of any commercial or
financial relationships that could be construed as a potential conflict of interest.

References

1.  Kettle, J. StoMap Programme Baseline Report; East of England NHS Collaborative Procurement Hub: Cambridge, UK, 2019.

2. Aibibula, M.; Burry, G.; Gagen, H.; Osborne, W.; Lewis, H.; Bramwell, C.; Pixley, H.; Cinque, G. Gaining consensus: The challenges
of living with a stoma and the impact of stoma leakage. Br. |. Nurs. 2022, 31, S30-S39. [CrossRef] [PubMed]

3. Murken, D.R; Bleier, ].I. Ostomy-related complications. Clin. Colon Rectal Surg. 2019, 32, 176-182. [CrossRef] [PubMed]

4. Richbourg, L.; Thorpe, ] M.; Rapp, C.G. Difficulties experienced by the ostomate after hospital discharge. J. Wound Ostomy Cont.
Nurs. 2007, 34, 70-79. [CrossRef]

5. Jeppesen, P.B.; Vestergaard, M.; Boisen, E.B.; Ajslev, T.A. Impact of Stoma Leakage in Everyday Life: Data from the Ostomy Life
Study 2019. Br. . Nurs. 2022, 31, S48-S58. [CrossRef] [PubMed]

6. Carlsson, E.; Fingren, J.; Hallén, A.-M.; Petersén, C.; Lindholm, E. The prevalence of ostomy-related complications 1 year after
ostomy surgery: A prospective, descriptive, clinical study. Ostormy/Wound Manag. 2016, 62, 34-48.

7. Cottam, J.; Richards, K.; Hasted, A.; Blackman, A. Results of a nationwide prospective audit of stoma complications within
3 weeks of surgery. Color. Dis. 2007, 9, 834-838. [CrossRef]

8.  Pearson, R.; Knight, S.R.; Ng, ].C.; Robertson, I.; McKenzie, C.; Macdonald, A.M. Stoma-related complications following ostomy
surgery in 3 acute care hospitals: A cohort study. J. Wound Ostomy Cont. Nurs. 2020, 47, 32-38. [CrossRef]

9.  Persson, E.; Berndtsson, I; Carlsson, E.; Hallén, A.M.; Lindholm, E. Stoma-related complications and stoma size—a 2-year follow
up. Color. Dis. 2010, 12, 971-976. [CrossRef]

10. Correa Marinez, A.; Bock, D.; Carlsson, E.; Petersén, C.; Erestam, S.; Kédlebo, P.; Rosenberg, J.; Haglind, E.; Angenete, E.
Stoma-related complications: A report from the Stoma-Const randomized controlled trial. Color. Dis. 2021, 23, 1091-1101.
[CrossRef]

11.  Robertson, I.; Leung, E.; Hughes, D.; Spiers, M.; Donnelly, L.; Mackenzie, I.; Macdonald, A. Prospective analysis of stoma-related
complications. Color. Dis. 2005, 7, 279-285. [CrossRef]

12. Lim, S.H.; Chan, SSW.C.; He, H.-G. Patients’ experiences of performing self-care of stomas in the initial postoperative period.
Cancer Nurs. 2015, 38, 185-193. [CrossRef] [PubMed]

13.  Zheng, M.C.; Wong, EX.Y;; Ying, J.; Zhang, ].E. Inmediate postoperative experiences before discharge among patients with rectal
cancer and a permanent colostomy: A qualitative study. Eur. J. Oncol. Nurs. 2021, 51, 101911.

14. Tan, Z,;Jiang, L.; Lu, A;; He, X.; Zuo, Y.; Yang, J. Living with a permanent ostomy: A descriptive phenomenological study on
postsurgical experiences in patients with colorectal cancer. BMJ Open 2024, 14, €087959. [CrossRef] [PubMed]

15. Carlsson, E.; Berndtsson, I.; Hallén, A.-M.; Lindholm, E.; Persson, E. Concerns and quality of life before surgery and during the
recovery period in patients with rectal cancer and an ostomy. J. Wound Ostomy Cont. Nurs. 2010, 37, 654-661. [CrossRef]

16. Silva, K.d.A.; Duarte, A.X.; Cruz, A.R.; de Araujo, L.B.; Pena, G.d.G. Time after ostomy surgery and type of treatment are
associated with quality of life changes in colorectal cancer patients with colostomy. PLoS ONE 2020, 15, €0239201. [CrossRef]

17. Martin-Gil, B.; Rivas-Gonzalez, N.; Santos-Boya, T.; Lépez, M.; Jiménez, ] M.; Redondo-Pérez, N.; del Rio-Garcia, I.; Berdén-
Berdén, M.; Fernandez-Castro, M. Changes in the quality of life of adults with an ostomy during the first year after surgery as
part of the Best Practice Spotlight Organisation® Programme. Int. Wound J. 2024, 21, e14456. [CrossRef]

18. Braumann, C.; Miiller, V.; Knies, M.; Aufmesser, B.; Schwenk, W.; Koplin, G. Quality of life and need for care in patients with an
ostomy: A survey of 2647 patients of the Berlin OStomy-Study (BOSS). Langenbeck’s Arch. Surg. 2016, 401, 1191-1201. [CrossRef]
[PubMed]

19. Vonk-Klaassen, S.M.; de Vocht, HM.; den Ouden, M.E.; Eddes, E.H.; Schuurmans, M.J. Ostomy-related problems and their impact
on quality of life of colorectal cancer ostomates: A systematic review. Qual. Life Res. 2016, 25, 125-133. [CrossRef]

20. Thye, A.; Emmertsen, K.; Pinkney, T.; Christensen, P.; Laurberg, S. The colostomy impact score: Development and validation of
a patient reported outcome measure for rectal cancer patients with a permanent colostomy. A population-based study. Color. Dis.
2017, 19, 0O25-033. [CrossRef]

21. Brady, RR,; Sheard, D.; Alty, M.; Vestergaard, M.; Boisen, E.B.; Ainsworth, R.; Hansen, H.D.; Ajslev, T.A. Evaluating the Effect of
a Novel Digital Ostomy Device on Leakage Incidents, Quality of Life, Mental Well-Being, and Patient Self-Care: An Interventional,
Multicentre Clinical Trial. J. Clin. Med. 2024, 13, 5673. [CrossRef]

22. Lewis, SJ.; Heaton, K.W. Stool form scale as a useful guide to intestinal transit time. Scand. |. Gastroenterol. 1997, 32, 920-924.
[CrossRef] [PubMed]

23. Martins, L.; Down, G.; Andersen, B.D.; Nielsen, L.F; Hansen, A.S.; Herschend, N.O.; Storling, Z. The Ostomy Skin Tool 2.0: A new
instrument for assessing peristomal skin changes. Br. . Nurs. 2022, 31, 442—-450. [CrossRef] [PubMed]

24. Jemec, G.; Herschend, N.O.; Hansen, H.D.; Findley, A.; Williams, A.; Sully, K.; Karlsmark, T.; Sterling, Z. Psychometric validation

of the Ostomy Skin Tool 2.0. Peer] 2023, 11, 16685. [CrossRef]


https://doi.org/10.12968/bjon.2022.31.6.S30
https://www.ncbi.nlm.nih.gov/pubmed/35333550
https://doi.org/10.1055/s-0038-1676995
https://www.ncbi.nlm.nih.gov/pubmed/31061647
https://doi.org/10.1097/00152192-200701000-00011
https://doi.org/10.12968/bjon.2022.31.6.S48
https://www.ncbi.nlm.nih.gov/pubmed/35333558
https://doi.org/10.1111/j.1463-1318.2007.01213.x
https://doi.org/10.1097/WON.0000000000000605
https://doi.org/10.1111/j.1463-1318.2009.01941.x
https://doi.org/10.1111/codi.15494
https://doi.org/10.1111/j.1463-1318.2005.00785.x
https://doi.org/10.1097/NCC.0000000000000158
https://www.ncbi.nlm.nih.gov/pubmed/24836957
https://doi.org/10.1136/bmjopen-2024-087959
https://www.ncbi.nlm.nih.gov/pubmed/39532360
https://doi.org/10.1097/WON.0b013e3181f90f0c
https://doi.org/10.1371/journal.pone.0239201
https://doi.org/10.1111/iwj.14456
https://doi.org/10.1007/s00423-016-1507-z
https://www.ncbi.nlm.nih.gov/pubmed/27659022
https://doi.org/10.1007/s11136-015-1050-3
https://doi.org/10.1111/codi.13566
https://doi.org/10.3390/jcm13195673
https://doi.org/10.3109/00365529709011203
https://www.ncbi.nlm.nih.gov/pubmed/9299672
https://doi.org/10.12968/bjon.2022.31.8.442
https://www.ncbi.nlm.nih.gov/pubmed/35439075
https://doi.org/10.7717/peerj.16685

Nurs. Rep. 2025, 15,107 16 of 17

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Hibbard, ].H.; Mahoney, E.R.; Stockard, J.; Tusler, M. Development and testing of a short form of the patient activation measure.
Health Serv. Res. 2005, 40, 1918-1930. [CrossRef]

Prey, J.E.; Qian, M.; Restaino, S.; Hibbard, ]J.; Bakken, S.; Schnall, R.; Rothenberg, G.; Vawdrey, D.K.; Creber, R.M. Reliability and
validity of the patient activation measure in hospitalized patients. Patient Educ. Couns. 2016, 99, 2026-2033. [CrossRef] [PubMed]
Nafees, B.; Sterling, Z.M.; Hindsberger, C.; Lloyd, A. The ostomy leak impact tool: Development and validation of a new
patient-reported tool to measure the burden of leakage in ostomy device users. Health Qual. Life Outcomes 2018, 16, 231. [CrossRef]
Feng, Y.-S.; Kohlmann, T.; Janssen, M.F.,; Buchholz, I. Psychometric properties of the EQ-5D-5L: A systematic review of the
literature. Qual. Life Res. 2021, 30, 647—673. [CrossRef]

Herdman, M.; Gudex, C; Lloyd, A.; Janssen, M.; Kind, P; Parkin, D.; Bonsel, G.; Badia, X. Development and preliminary testing
of the new five-level version of EQ-5D (EQ-5D-5L). Qual. Life Res. 2011, 20, 1727-1736. [CrossRef]

Topp, C.W.; Ostergaard, S.D.; Sendergaard, S.; Bech, P. The WHO-5 Well-Being Index: A systematic review of the literature.
Psychother. Psychosom. 2015, 84, 167-176. [CrossRef]

Osborne, W.; White, M.; Aibibula, M.; Boisen, E.B.; Ainsworth, R.; Vestergaard, M. Prevalence of leakage and its negative impact
on quality of life in people living with a stoma in the UK. Br. J. Nurs. 2022, 31, S24-538. [CrossRef]

de Fries Jensen, L.; Rolls, N.; Russell-Roberts, P.; Vestergaard, M.; Jensen, M.L.; Boisen, E.B. Leakage of stomal effluent outside the
baseplate leads to rise in product usage and health professional interactions. Br. ]. Nurs. 2023, 32, 8-19. [CrossRef] [PubMed]
Brady, RR.W.,; Fellows, J.; Meisner, S.; Olsen, ].K.; Vestergaard, M.; Ajslev, T.A. A pilot study of a digital ostomy leakage
notification system: Impact on worry and quality of life. Br. J. Nurs. 2023, 32, S4-512. [CrossRef] [PubMed]

Goldstine, J.; van Hees, R.; van de Vorst, D.; Skountrianos, G.; Nichols, T. Factors influencing health-related quality of life of those
in the Netherlands living with an ostomy. Br. J. Nurs. 2019, 28, S10-517. [CrossRef] [PubMed]

Davis, ].S.; Svavarsdéttir, M.H.; Pudlo, M.; Arena, R.; Lee, Y.; Jensen, M.K. Factors impairing quality of life for people with
an ostomy. Gastrointest. Nurs. 2011, 9 (Suppl. 2), 14-18. [CrossRef]

Gonzélez, E.R.; Zurita, C.d.P; Caballero, G.A.; Rodriguez, A.H.; Rodriguez, E.Z.; Blazquez, E.G. Factors predictive of optimal
peristomal skin status in patients with an ostomy: A secondary analysis. Gastrointest. Nurs. 2022, 20 (Suppl. 4), S34-542.
[CrossRef]

Hedegaard, C.J.; Ajslev, T.A.; Zeeberg, R.; Hansen, A.S. Leakage and peristomal skin complications influences user comfort and
confidence and are associated with reduced quality of life in people with a stoma. World Counc. Enteros. Ther. ]. 2020, 40, 23-29.
[CrossRef]

Newnham, E.A.; Hooke, G.R.; Page, A.C. Monitoring treatment response and outcomes using the World Health Organization’s
Wellbeing Index in psychiatric care. J. Affect. Disord. 2010, 122, 133-138. [CrossRef]

European Quality of Life Survey. Available online: https:/ /www.eurofound.europa.eu/data/european-quality-of-life-survey
(accessed on 5 August 2024).

Popping, S.; Kall, M.; Nichols, B.E.; Stempher, E.; Versteegh, L.; van de Vijver, D.A.; van Sighem, A.; Versteegh, M.; Boucher, C.;
Delpech, V.; et al. Quality of life among people living with HIV in England and the Netherlands: A population-based study.
Lancet Reg. Health Eur. 2021, 8, 100177. [CrossRef]

Rolls, N.; Yssing, C.; Bogelund, M.; Hakan-Bloch, J.; de Fries Jensen, L. Utilities associated with stoma-related complications:
Peristomal skin complications and leakages. J. Med. Econ. 2022, 25, 1005-1014. [CrossRef]

Janssen, M.; Szende, A.; Cabases, ]J.; Ramos-Goiii, ].M.; Vilagut, G.; Kénig, H.-H. Population norms for the EQ-5D-3L: A cross-
country analysis of population surveys for 20 countries. Eur. J. Health Econ. 2019, 20, 205-216. [CrossRef]

Vendelbo, G.; Carlsson, E.; Tendel, L.T.; Myller, E.; Sternhufvud, C.; Simonsen, K.S.; Munch, P; Petersen, B. Using peristomal
body profile assessment to improve leakage-related quality of life for individuals with an ostomy. Br. J. Nurs. 2023, 32, 173-181.
[CrossRef] [PubMed]

Ambe, P.C.; Brunckhorst, E.; Hansen, H.D.; Gotfredsen, J.L.; Vestergaard, M.; Ajslev, T.A. Effect of a Novel Digital Leakage
Notification System (Heylo) for Ostomy Care on Quality of Life and Burden of Living With an Intestinal Ostomy: The ASSISTER
Trial, A Randomized Controlled Cross-Over Trial. Mayo Clin. Proc. Digit. Health 2023, 1, 438-449. [CrossRef]

Walker, H.; Hopkins, G.; Waller, M.; Storling, Z.M. Raising the bar: New flexible convex ostomy appliance-a randomised
controlled trial. World Counc. Enteros. Ther. ]. 2016, 36 (Suppl. 1), S6-S11.

Rolfsen, T.; Vestergaard, M.; Hansen, M.E,; Boisen, E.B.; Dambaek, M.R. Body Fit with A Pouching System with Concave Contour
for people with an outward peristomal body profile: Effects on leakage, wear time and quality of life: A Randomized Controlled
Cross-Over Trial. Accept. Publ. . Wound Ostomy Cont. Nurs. 2024, 51, 303-311. [CrossRef]

Borglund, E.; Nordstrom, G.; Nyman, C.R. Classification of peristomal skin changes in patients with urostomy. J. Am. Acad.
Dermatol. 1988, 19, 623-628. [CrossRef] [PubMed]

Jemec, G.; Martins, L.; Claessens, I.; Ayello, E.; Hansen, A.; Poulsen, L.; Sibbald, R. Assessing peristomal skin changes in ostomy
patients: Validation of the Ostomy Skin Tool. Br. J. Dermatol. 2011, 164, 330-335. [CrossRef]


https://doi.org/10.1111/j.1475-6773.2005.00438.x
https://doi.org/10.1016/j.pec.2016.06.029
https://www.ncbi.nlm.nih.gov/pubmed/27422339
https://doi.org/10.1186/s12955-018-1054-0
https://doi.org/10.1007/s11136-020-02688-y
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1159/000376585
https://doi.org/10.12968/bjon.2022.31.16.S24
https://doi.org/10.12968/bjon.2023.32.1.8
https://www.ncbi.nlm.nih.gov/pubmed/36626266
https://doi.org/10.12968/bjon.2023.32.6.S4
https://www.ncbi.nlm.nih.gov/pubmed/36952372
https://doi.org/10.12968/bjon.2019.28.22.S10
https://www.ncbi.nlm.nih.gov/pubmed/31835935
https://doi.org/10.12968/gasn.2011.9.Sup2.14
https://doi.org/10.12968/gasn.2022.20.Sup4.S34
https://doi.org/10.33235/wcet.40.4.23-29
https://doi.org/10.1016/j.jad.2009.06.005
https://www.eurofound.europa.eu/data/european-quality-of-life-survey
https://doi.org/10.1016/j.lanepe.2021.100177
https://doi.org/10.1080/13696998.2022.2101776
https://doi.org/10.1007/s10198-018-0955-5
https://doi.org/10.12968/bjon.2023.32.4.173
https://www.ncbi.nlm.nih.gov/pubmed/36828564
https://doi.org/10.1016/j.mcpdig.2023.06.013
https://doi.org/10.1097/WON.0000000000001088
https://doi.org/10.1016/S0190-9622(88)70215-7
https://www.ncbi.nlm.nih.gov/pubmed/3053801
https://doi.org/10.1111/j.1365-2133.2010.10093.x

Nurs. Rep. 2025, 15,107 17 of 17

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Konya, C.; Mizokami, Y.; Kamide, R.; Tokunaga, K.; Nakagami, G.; Sanada, H. Reliability and validity of ABCD-Stoma®: A tool
for evaluation of the severity of peristomal skin disorders. |. Jpn. Soc. Wound Ostomy Cont. Manag. 2023, 27, 43-54.

Nichols, T. Health utility, social interactivity, and peristomal skin status: A cross-sectional study. J. Wound Ostomy Cont. Nurs.
2018, 45, 438-443. [CrossRef]

Nichols, T.R.; Inglese, G.W. The burden of peristomal skin complications on an ostomy population as assessed by health utility
and the physical component summary of the SF-36v2®. Value Health 2018, 21, 89-94. [CrossRef]

Nichols, T.; Goldstine, J.; Inglese, G. A multinational evaluation assessing the relationship between peristomal skin health and
health utility. Br. J. Nurs. 2019, 28, S14-519. [CrossRef]

Stokes, A.L.; Tice, S.; Follett, S.; Paskey, D.; Abraham, L.; Bealer, C.; Keister, H.; Koltun, W.; Puleo, FJ. Institution of a preoperative
stoma education group class decreases rate of peristomal complications in new stoma patients. . Wound Ostomy Cont. Nurs. 2017,
44, 363-367. [CrossRef] [PubMed]

Salomé, G.M.; da Cunha, A.L.; Pereira, A.P; Miranda, ED.; Alves, ].R. Educational handbook for healthcare professionals:
Preventing complications and treating peristomal skin. ]. Coloproctology 2019, 39, 332-338. [CrossRef]

Silva, J.O.; Gomes, P; Gongalves, D.; Viana, C.; Nogueira, F; Goulart, A.; Ledo, P; Mota, M.].; Peixoto, P.; Rodrigues, A.M. Quality
of Life (QoL) Among Ostomized Patients-a cross-sectional study using Stoma-care QoL questionnaire about the influence of
some clinical and demographic data on patients” QoL. J. Coloproctology 2019, 39, 48-55. [CrossRef]

Gautam, S.; Poudel, A. Effect of gender on psychosocial adjustment of colorectal cancer survivors with ostomy. J. Gastrointest.
Oncol. 2016, 7, 938. [CrossRef]

Alharbi, R.A.; Ahmad, N.; Alhedaithy, EY.; Alnajim, M.D.N.; Waheed, N.; Alessa, A.A.; Khedr, B.A.; Aleissa, M.A. Quality of Life
Assessment in Intestinal Stoma Patients in the Saudi Population: A Cross-sectional Study. Gastroenterol. Insights 2023, 14, 309-317.
[CrossRef]

Rolls, N.; Gotfredsen, J.L.; Vestergaard, M.; Hansen, A.S.; Koblauch, H. Importance of stoma care nurses in preparing patients for
stoma surgery and adjustment to life with a stoma. Br. J. Nurs. 2023, 32, S32-541. [CrossRef] [PubMed]

Carlsson, E.; Forsmark, A.; Sternhufvud, C.; Scheffel, G.; Andersen, EB.; Persson, E.I. Short-and long-term direct and indirect
costs of illness after ostomy creation-a Swedish nationwide registry study. BMC Health Serv. Res. 2023, 23, 837. [CrossRef]
Brady, R.R.; Scott, ].; Grieveson, S.; Aibibula, M.; Cawson, M.; Marks, T.; Page, J.; Artignan, A.; Boisen, E.B. Complications and
Healthcare Costs Associated With the First Year Following Colostomy and Ileostomy Formation: A Retrospective Study. J. Wound
Ostomy Cont. Nurs. 2023, 50, 475-483. [CrossRef]

Taneja, C.; Netsch, D.; Rolstad, B.S.; Inglese, G.; Lamerato, L.; Oster, G. Clinical and economic burden of peristomal skin
complications in patients with recent ostomies. J. Wound Ostomy Cont. Nurs. 2017, 44, 350-357. [CrossRef]

Taneja, C.; Netsch, D.; Rolstad, B.S.; Inglese, G.; Eaves, D.; Oster, G. Risk and economic burden of peristomal skin complications
following ostomy surgery. . Wound Ostomy Cont. Nurs. 2019, 46, 143-149. [CrossRef]

Meisner, S.; Lehur, P-A.; Moran, B.; Martins, L.; Jemec, G.B.E. Peristomal skin complications are common, expensive, and difficult
to manage: A population based cost modeling study. PLoS ONE 2012, 7, e37813. [CrossRef] [PubMed]

Martins, L.; Tavernelli, K.; Sansom, W.; Dahl, K.; Claessens, I.; Porrett, T.; Andersen, B.D. Strategies to reduce treatment costs of
peristomal skin complications. Br. J. Nurs. 2012, 21, 1312-1315. [CrossRef] [PubMed]

Martinsson, E.S.; Josefsson, M.; Ek, A.C. Working capacity and quality of life after undergoing an ileostomy. . Adv. Nurs. 1991, 16,
1035-1041. [CrossRef] [PubMed]

Davis, D.; Ramamoorthy, L.; Pottakkat, B. Impact of stoma on lifestyle and health-related quality of life in patients living with
stoma: A cross-sectional study. J. Educ. Health Promot. 2020, 9, 328. [CrossRef]

Nichols, T.R.; Riemer, M. The impact of stabilizing forces on postsurgical recovery in ostomy patients. ]. Wound Ostomy Cont.
Nurs. 2008, 35, 316-320. [CrossRef]

Herlufsen, P.; Olsen, A.G.; Carlsen, B.; Nybaek, H.; Jemec, G.B.E.; Karlsmark, T.; Laursen, T.N. Study of peristomal skin disorders
in patients with permanent stomas. Br. |. Nurs. 2006, 15, 854-862. [CrossRef]

Voegeli, D.; Karlsmark, T.; Eddes, E.H.; Hansen, H.D.; Zeeberg, R.; Hdkan-Bloch, J.; Hedegaard, C.J. Factors influencing the
incidence of peristomal skin complications: Evidence from a multinational survey on living with a stoma. Gastrointest. Nurs.
2020, 18 (Suppl. 4), S31-S38. [CrossRef]

Martins, L.; Andersen, B.D.; Colwell, J.; Down, G.; Forest-Lalande, L.; Novakova, S.; Probert, R.; Hedegaard, C.J.; Hansen,
A.S. Challenges faced by people with a stoma: Peristomal body profile risk factors and leakage. Br. . Nurs. 2022, 31, 376-385.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1097/WON.0000000000000457
https://doi.org/10.1016/j.jval.2017.07.004
https://doi.org/10.12968/bjon.2019.28.5.S14
https://doi.org/10.1097/WON.0000000000000338
https://www.ncbi.nlm.nih.gov/pubmed/28549049
https://doi.org/10.1016/j.jcol.2019.07.005
https://doi.org/10.1016/j.jcol.2019.11.089
https://doi.org/10.21037/jgo.2016.09.02
https://doi.org/10.3390/gastroent14030022
https://doi.org/10.12968/bjon.2023.32.16.S32
https://www.ncbi.nlm.nih.gov/pubmed/37682765
https://doi.org/10.1186/s12913-023-09850-5
https://doi.org/10.1097/WON.0000000000001028
https://doi.org/10.1097/WON.0000000000000339
https://doi.org/10.1097/WON.0000000000000509
https://doi.org/10.1371/journal.pone.0037813
https://www.ncbi.nlm.nih.gov/pubmed/22679479
https://doi.org/10.12968/bjon.2012.21.22.1312
https://www.ncbi.nlm.nih.gov/pubmed/23249795
https://doi.org/10.1111/j.1365-2648.1991.tb03363.x
https://www.ncbi.nlm.nih.gov/pubmed/1834716
https://doi.org/10.4103/jehp.jehp_256_20
https://doi.org/10.1097/01.WON.0000319131.52348.7a
https://doi.org/10.12968/bjon.2006.15.16.21848
https://doi.org/10.12968/gasn.2020.18.Sup4.S31
https://doi.org/10.12968/bjon.2022.31.7.376

	Key Message 
	Introduction 
	Methods 
	Study Design 
	Selection of Study Participants 
	Patient Demographics and Endpoints 
	Statistics 
	Ethical Consideration 
	Role of the Funding Source 

	Results 
	Demographics 
	Leakage Incidents and Worry About Leakage 
	Impact of Leakage on Absence from Work and Sleep 
	Peristomal Skin Complications 
	Quality of Life 
	Patient Activation 
	Associations Between Leakage, PSC, Demographics and QoL Metrics 
	Time Since Surgery 

	Discussion 
	Conclusions 
	References

