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Abstract

Background: Peristomal leakage is one of the most troublesome complications of living

with a stoma, affecting skin integrity, quality of life, and healthcare costs. However,

definitions, measurement methods, and prevalence estimates remain heterogeneous. This

scoping review aimed to (i) map the international prevalence of peristomal leakage across

stoma subtypes; (ii) identify associated or correlated factors; and (iii) describe the tools

used to assess leakage. Methods: A scoping review was performed following the Joanna

Briggs Institute (JBI) guidelines. MEDLINE, CINAHL, Scopus, Embase, and the Cochrane

Library were searched, with publication language restricted to English and Italian. Primary

studies and evidence syntheses addressing peristomal leakage were included. Results:

Twenty-seven studies were included, most of which were primary observational studies

conducted in Europe, North America, and the Nordic countries. Ileostomy was the most

frequently investigated stoma type, followed by colostomy and urostomy. Across settings,

peristomal leakage was highly prevalent, with most period or lifetime prevalence estimates

exceeding 50%. Reported determinants clustered into anatomical, surgical, device-related,

behavioral, care-related and psychosocial factors. Multiple tools were used, including

leakage-specific and broader stoma questionnaires, but definitions and leakage grading

were inconsistent. Conclusions: Peristomal leakage is a common, multifactorial, and

largely preventable complication with substantial clinical, psychosocial and economic

consequences. Clinical practice should prioritize early detection, validated assessment tools,

patient education, specialized stoma nursing and structured follow-up. Future research

should establish consensus definitions, robustly validate leakage-specific instruments,

include under-represented regions and conduct high-quality economic evaluations to guide

equitable, cost-effective care models.

Keywords: leakage; ostomy; prevalence; risk factors; scoping review; surgical stoma

1. Introduction

A stoma is a surgically created opening of the bowel or urinary tract that is placed on

the abdominal wall, facilitating the diversion of fecal or urinary effluent [1,2]. The most

prevalent types include colostomy and ileostomy [3]. Stoma formation is indicated for

a broad range of conditions, including malignant diseases such as colorectal or bladder

cancer, and benign disorders such as inflammatory bowel disease, diverticular disease, and

traumatic abdominal or pelvic injuries [4]. In certain instances, a stoma may be temporarily
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established to protect distal anastomoses and allow healing, whereas in other situations, it

serves as a permanent, life-preserving intervention [5].

The number of individuals living with a stoma is increasing worldwide. In the United

States, an estimated 700,000 to 1,000,000 individuals currently live with a stoma, with

approximately 120,000 new ostomies created annually [6]. In Europe, the prevalence is

estimated at approximately 700,000 individuals [7]. However, determining exact numbers

is difficult because of differences in reporting systems and the lack of standardized reg-

istries [7]. These data underscore the epidemiological and clinical significance of stoma

care and the need to address the short- and long-term consequences associated with

stoma creation.

Peristomal complications are highly prevalent and include peristomal skin compli-

cations (PSCs), parastomal hernia, prolapse, infections, bleeding, and granulomas [8,9].

Among these, peristomal leakage has been consistently reported as one of the most trou-

blesome complications among patients, with implications for both clinical outcomes and

psychosocial well-being [10].

Despite its importance, no single definition of peristomal leakage is universally ac-

cepted [11]. In the literature, leakage is often described according to two patterns: leakage

under the baseplate (LUB), where effluent seeps beneath the adhesive barrier and remains

in contact with the peristomal skin, and leakage outside the baseplate (LOB), where efflu-

ent escapes beyond the appliance and contaminates clothing or linen [11]. LUB is often

insidious yet strongly associated with PSCs, whereas LOB has immediate and socially

stigmatizing consequences [12], and some authors have defined leakage more broadly as

the seeping of stomal output under the adhesive of the appliance and/or onto clothing or

bedding [13]. From the patient’s perspective, leakage may also be understood as beginning

when effluent first appears outside the skin barrier and reaches clothing, even if effluent has

already been present beneath the barrier and in contact with the skin [7]. Distinguishing

between LUB and LOB is fundamental in clinical practice because it helps clinicians better

understand the likely mechanisms underlying leakage (i.e., whether it is predominantly

mechanical/device-related or related to adhesion/seal failure) and guides more targeted

management [14,15].

Peristomal leakage affects more than just local skin integrity. It is linked to limitations

in daily activities, reduced quality of life, impaired social participation, and increased

psychological distress [10–13]. Furthermore, leakage and associated peristomal skin com-

plications (PSCs) lead to increased healthcare utilization, including unscheduled appliance

changes, additional nursing and medical visits, and increased direct and indirect costs, sub-

stantially impacting both patients and healthcare systems [16]. Although various studies

have investigated leakage, the evidence base remains fragmented and heterogeneous, with

considerable variability in prevalence estimates, associated risk factors, and measurement

approaches. To date, no comprehensive synthesis has been conducted to map the extent,

nature, and characteristics of the available evidence on peristomal leakage. This scoping

review aims to (i) determine the international prevalence of stoma leakage across regions

and subpopulations; (ii) identify associated risk factors; and (iii) examine the measurement

tools and strategies used to assess this complication.

2. Materials and Methods

A scoping review was conducted in accordance with the Joanna Briggs Institute (JBI)

Manual for Evidence Synthesis guidelines [17] and the PRISMA-ScR checklist [18] to explore

and map the extent of the literature on peristomal leakage. A scoping review enables the

comprehensive mapping of existing evidence, the identification of knowledge gaps, and

the clarification of key concepts to investigate and delineate the stoma leakage [19].
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A structured a priori protocol was developed and followed rigorously throughout the

review process; however, it was not prospectively registered or made publicly available in

an online repository.

To explore and map the literature on peristomal leakage, the following research

question was formulated: “What is the extent and nature of the existing evidence on

peristomal leakage, specifically regarding its overall prevalence, prevalence within stoma

subgroups, associated factors, and the instruments used to assess it?”

The Population/Concept/Context (PCC) framework, as recommended by the JBI

guidelines [20], was used to guide the database searches and the development of search

strategies and keywords (Table 1).

Table 1. PCC framework [20].

Framework Component Description

P Population Individuals living with a stoma

C Concept Peristomal leakages

C Context
Hospitals, community, clinics, outpatient services
without any cultural or geographical limitations

2.1. Eligibility Criteria

2.1.1. Inclusion Criteria

This scoping review included records that addressed the research question and met the

PCC framework criteria (Table 1). Eligible participants were adult and pediatric individuals

with a colostomy, ileostomy or urostomy, regardless of the underlying disease leading to

the stoma or gender. Primary qualitative and quantitative studies, as well as evidence

syntheses, were considered for inclusion.

Regarding the concept of peristomal leakage, all records discussing this specific com-

plication were included, irrespective of the type (e.g., leakage outside the baseplate) and

without restriction to a specific phase of the condition (e.g., the immediate postoperative

period or the long-term/chronic phase). The context was defined as broadly as possible to

map the full body of literature on the topic, encompassing hospitals, clinics, and outpatient

services, and was not limited by cultural or geographic setting.

2.1.2. Exclusion Criteria

Records that did not address the PCC framework or the research question were

excluded. Records pertaining to gray literature were excluded because they are typically

difficult to analyze, systematically identify, and assess, and they are not peer-reviewed [21].

Records published in languages other than Italian or English were also excluded.

2.1.3. Limits

Language filters (Italian and English) were applied to exclude records published in

other languages. No time restrictions were applied to ensure that the search captured the

entire body of literature on the topic.

2.2. Search Strategies

The study followed a three-step search strategy in line with JBI guidelines [20]. First,

an initial, limited search was conducted in two key electronic databases relevant to the

topic (MEDLINE via PubMed and CINAHL). The titles, abstracts, and indexing terms of

the retrieved records were examined to identify relevant keywords and subject headings

(Table S2). Second, these keywords and index terms were combined to develop a compre-

hensive search strategy that was executed in MEDLINE via PubMed, CINAHL, Scopus,

https://doi.org/10.3390/nursrep16020046
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Embase, and the Cochrane Library (Table S1). Third, the reference lists of the identified

reports and articles were screened for additional sources. The search was conducted using

the university and hospital library services, with support from an expert researcher. The

second step of the search was conducted on 6 February 2025. Any documents not available

in full text through the electronic databases were requested from the library service. If the

library was unable to obtain them, the corresponding authors were contacted directly.

2.3. Document Selection

Study selection was reported in accordance with the 2020 PRISMA flow diagram [22].

Screening was conducted in two consecutive phases and managed using the RAYYAN

web application, which also facilitated deduplication [23]. Initially, two independent

reviewers (P.B. and E.D.N.) screened titles and abstracts to determine whether records met

the predefined inclusion criteria. In the subsequent phase, the same reviewers evaluated

the full texts of potentially relevant articles in detail. Disagreements were resolved through

discussion; a third senior reviewer (A.P.) was available if consensus could not be reached,

but this was not required. All references were organized, deduplicated, and stored in

Zotero (version 7.0.29), followed by additional manual checking.

2.4. Data Extraction

Metadata were exported via Zotero (version 7.0.29) and manually verified after import.

For the included studies, data were charted using a standardized extraction form based on

the JBI Manual for Evidence Synthesis [17]. Given the focus of the review, the extraction

template was expanded to capture information on the specific type of stoma and the

corresponding prevalence of leakage, leakage-related complications, evaluation tools,

outcomes and associated factors, and implications for practice.

This scoping review did not aim to undertake a formal appraisal of the methodological

quality of the studies deemed eligible for inclusion, as this is not considered a core objective

of scoping reviews in general [20].

2.5. Result Presentation

Given the scoping aim and the substantial heterogeneity across studies, evidence was

synthesized using a narrative mapping approach supported by tables rather than quantita-

tive pooling. Specifically, prevalence findings were reported as presented and organized by

macro-area and by metric type (percent reporting ≥ 1 leakage episode within a stated recall

period, episode frequency, or proxy indicators such as unplanned baseplate changes) and

were considered non-comparable when leakage definitions/terminology, recall windows,

populations or denominators, settings, or outcome metrics differed. Factors associated with

leakage were charted verbatim and then grouped into anatomical/metabolic, technical

or surgical, device-related, behavioral, care-related, and psychosocial domains, without

comparing effect sizes because of variation in study designs and analytic reporting. As-

sessment methods were mapped by classifying instruments into validated leakage-specific

tools, broader ostomy measures including leakage items, ad hoc questionnaires, and clini-

cal/observational approaches, recognizing that tools often measured different constructs

(frequency vs. impact vs. skin status). Cost evidence was summarized narratively and,

where possible, distinguished between direct and indirect costs, but was not compared

across settings due to sparse and inconsistently quantified reporting.

2.6. Stakeholder Engagement

No stakeholder engagement (e.g., patients, caregivers, stoma care nurses, or policy-

makers) was conducted as part of this scoping review. This review aimed to map and

summarize the published evidence; therefore, stakeholder consultation was not planned.

https://doi.org/10.3390/nursrep16020046
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3. Results

The results have also been synthesized graphically in Figure S1.

3.1. Document Selection Process

The database search yielded a total of 14,358 records. After removal of deduplicated

records, 8764 records remained for title and abstract screening.

At the end of this phase, 63 articles were retained for full-text assessment. Twelve full

texts could not be retrieved, despite requests to the library services and attempts to contact

the corresponding authors. Therefore, 51 articles were fully assessed.

A total of 27 studies met the eligibility criteria and were included in the review. The

study selection process is summarized in the PRISMA 2020 flow diagram (Figure 1) [22].

 

Figure 1. Document selection process (PRISMA 2020 flow diagram).

3.2. Characteristics of Included Studies

The 27 included studies were published between 1995 and 2025, with a marked

increase in publications in the latter half of the period, beginning from early work by

Bjerre et al. (1995) [24] to more recent trials [10]. The studies were conducted across four

continents, predominantly in Europe (especially the United Kingdom and Denmark), with

additional studies from North America, Asia, and Oceania. Most articles reported primary

research, mainly observational studies (prospective, retrospective, cross-sectional, and

modified Delphi designs), complemented by several interventional multicenter trials and

one narrative review. Ileostomy was the most frequently investigated stoma type (92.6%

of studies), followed by colostomy (88.9%) and urostomy (66.7%), with over half of the

studies including all three types.

3.3. Prevalence of Peristomal Leakages

The prevalence of peristomal leakage showed a wide range of percentages, varying

according to geographical area (Tables 2 and 3).
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Table 2. Leakage prevalence (proportion, %), reported with explicit construct and recall window.

Macro-Area Study
Leakage Construct

(as Reported)
Recall Win-

dow/Timepoint
Prevalence Metric

(Unit)
Estimate

UK
Osborne et al.,

2022 [25]
LUB (effluent under

baseplate)
Past month Period prevalence (%) 86%

LOB (visible on
clothing)

Past year Period prevalence (%) 69%

Multi-national
Nafees et al.,

2018 [11]

Leakage (not
stratified by
LUB/LOB)

Past 7 days Period prevalence (%) 46.8%

Multi-national
de Fries Jensen
et al., 2023 [15]

Leakage episode
(not stratified by

LUB/LOB)
Past 3 months

Period prevalence
(≥1 episode, %)

64.5%

Multi-national
Fellows et al.,

2017 [26]

Leakage (not
stratified by
LUB/LOB)

Past 6 months Period prevalence (%) 76%

Multi-national
Down et al.,

2021 [27]
LUB (under
baseplate)

≥1 episode/month
(frequency
threshold)

Recurrent leakage
prevalence (%)

76%

LOB (beyond
baseplate, soiling
clothing/linen)

Past year Period prevalence (%) 65%

North European
countries

Jeppesen et al.,
2022 [28]

Leakage (not
stratified by
LUB/LOB)

Ever/unspecified
(reported as “never

vs. ever”)
Ever prevalence (%)

≈80% (because
<20% reported

“never”)

Multi-national
Hedegaard

et al., 2020 [29]

Leakage (definition
suggests mainly

LUB)

Device-change-
based recall

(reported over
appliance changes;

not directly
time-based)

Prevalence (%)
87% (recall

window not time-
comparable)

USA
Pittman et al.,

2014 [30]

Leakage during
clinical follow-up
(not LUB/LOB)

Post-operative
follow-up

(timepoint-based;
not comparable to
community recall

windows)

Incidence/
proportion (%)

60%

Asia
Ota et al.,
2023 [31]

Leakage
Within 3 months

post-op
Cumulative

incidence (%)
6.7%

Asia
Wang et al.,

2024 [32]
Leakage

Post-operative
follow-up (trial;

window not
comparable with
community recall

windows)

Incidence/rate (%)
1.75–16.1% (by

study arm)

Table 3. Leakage frequency and resource-use outcomes. Outcomes are not directly comparable to

prevalence (%) and are thus presented separately with explicit units/time windows.

Macro-Area Study Outcome Type Unit/Time Window Estimate (as Reported)

UK Brady et al., 2024 [33] Resource use
Additional baseplate

changes/week
attributable to leakage

+2.47 changes/week

UK
Evans and White,

2020 [34]
Intervention effect

Reduction outcome
(not a

prevalence estimate)

83% reduction (as
reported)

UK Brady et al., 2025 [10] Not quantifiable
Denominator not

provided
No precise prevalence

UK
Aibibula et al.,

2022 [35]
Qualitative finding —

Leakage described as
common; no prevalence
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Table 3. Cont.

Macro-Area Study Outcome Type Unit/Time Window Estimate (as Reported)

UK Bonomi et al., 2016 [36] Frequency
Mean leakage
episodes/24 h

Mean 2.25/24 h

Northern European
countries

Vendelbo et al.,
2023 [37]

Frequency
Mean leakage

episodes/week
Mean 5.9/week

Northern European
countries

Indrebø et al., 2023 [12] Frequency categories
Frequency distribution

(time-based)

32.5% none; 37.5%
once/month; 16.3%

>1/month; 7.5%
weekly; 6.3% >1/week

USA Ratliff, 2014 [38] Frequency categories Weekly vs. monthly
32% weekly;
10% monthly

UK
Redmond et al.,

2009 [39]
Time-of-day +

frequency categories
Daytime/night-time;

weekly/monthly

57% daytime;
61% night-time;
41% once/week;
33% once/month

3.3.1. United Kingdom

Overall, leakage was very common: in one survey, 86% of participants reported at

least one leakage episode in the previous month, and 69% had experienced effluent on

their clothing in the previous year [39]. Another study found that 57% and 61% of patients

experienced daytime and nighttime leakage, respectively, with most episodes occurring

at least monthly [36]. Among patients undergoing corrective lipomodelling, the mean

number of leakage episodes decreased from 2.25 to 0.5 episodes per 24 h at 6-month

follow-up [33]. Device-focused studies showed that frequent leakage persisted despite

conventional flanges; however, the introduction of new systems (e.g., Heylo or innovative

appliances) halved baseplate changes due to fear of leakage and reduced leakage in up to

83% of users [10,34,35]. One study reported only the duration of the stoma (5–47 years)

without quantifying leakage [37].

3.3.2. Nordic Countries

Five studies from Denmark, Finland, Sweden and Norway reported heterogeneous,

but still substantial, leakage patterns. In one trial the mean number of leakage episodes

was 5.9 per week at baseline, decreasing to 1.8 after a new device was introduced [28].

Population-based surveys showed that approximately one-third of respondents had never

experienced leakage, with the remaining two thirds reporting leakage episodes ranging

from less than monthly to several times per week [12]. Another large study indicated that

fewer than 20% of patients with a stoma had never experienced leakage, suggesting that

the vast majority had experienced at least one leakage episode over time [30].

3.3.3. United States

After stoma creation, 60% of patients reported leakage during follow-up [38]. In

another study, 32% experienced weekly and 10% monthly leakage, with leakage episodes

occurring slightly more often during the day (62%) than at night (60%) [31].

3.3.4. East Asia

Two studies were conducted in East Asia. Among oncological patients, 6.7% developed

leakage within three months of surgery [32]. In a randomized study evaluating a mobile

app-based follow-up, the leakage rate was 1.75% in the intervention group compared with

16.1% in the control group, suggesting a potential preventive effect of structured remote

support [15].
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3.3.5. Multinational Studies

Five multinational studies consistently reported a high frequency of peristomal leak-

age. Between 46.8% and 87% of participants reported at least one leakage episode within

recall periods ranging from 7 days to 6 months [11,25,26,29]. Specifically, 46.8% experienced

leakage in the week prior to the survey, 64.5% in the previous three months (mean 1.1 leak-

age episodes over the previous 14 days), and 76% in the previous six months, with higher

prevalence among North American compared with European participants [26,27]. One

study also showed that 76% experienced leakage under the baseplate at least monthly and

65% had effluent surpassing the flange edge at least once in the last year [27]. Collectively,

these data indicate that peristomal leakage is a widespread problem across settings and

countries, with only a minority of patients reporting no leakage episodes.

3.4. Prevalence of Peristomal Leakages by Stoma Type

Osborne et al. (2022) [25] reported that patients with ileostomies experience peristomal

leakage more frequently than those with other stoma types. Although LeBlanc et al.

(2019) [40] did not provide numerical estimates, they described leakage as a common

event in patients with ileostomies and urostomies, particularly in hospital settings. In

a study on urinary diversion, Bjerre et al. (1995) [24] observed more frequent, though

manageable, leakage among patients with bladder substitution, whereas leakage was

less common in those with ileal conduit urostomies. Down et al. (2021) [27] found that

approximately 76% of participants had experienced leakage beneath the baseplate, and

65% had experienced leakage episodes in which effluent extended beyond the flange,

contaminating clothing or linen. The same study reported that among patients with fecal

stomas, only 2.9 of 10 baseplates were completely clean. In a mixed sample of individuals

with ileostomy (62%) and colostomy (38%), de Fries Jensen et al. (2023) [15] showed that

participants reporting lower concern about leakage experienced fewer leakage episodes

(0.2–0.3 episodes, as reported). In an interventional study including colostomy, ileostomy

and urostomy, González et al. (2021) [41] reported a baseline prevalence of 5.85 leakage

episodes during the two weeks preceding study enrollment.

3.5. Associated Factors

Across the 27 included studies, multiple factors were associated with peristomal

leakage. These associated factors are reported in Table 4.

Table 4. Factor-by-study summary table.

Factor
Domain

Associated Factor
(as Reported)

Direction
Studies Reporting

the Factor
Level of Evidence

(by Design)
Notes

Anatomical/
metabolic

Peristomal irregularities
(folds, scars,

depressions/concavities),
stoma retraction

↑ leakage/poor
seal

Ota et al., 2023;
Osborne et al.,

2022 [25,31]

Observational;
descriptive survey

Reported as
determinants

linked to adhesion
and device

management
difficulties

Anatomical/
metabolic

Post-operative edema ↑ leakage
Wang et al.,
2024 [32]

Interventional/trial
context

Mentioned as
anatomical
contributor

Anatomical/
metabolic

High BMI/obesity ↑ leakage
Pittman et al.,

2014 [30]
Observational/

descriptive

Often linked to
peristomal

topography and fit
issues

Anatomical/
metabolic

Distance between stoma
and umbilicus

↑ leakage
(context-

dependent)
Ota et al., 2023 [31] Observational

Specific anatomical
metric reported in
the post-op study
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Table 4. Cont.

Factor
Domain

Associated Factor
(as Reported)

Direction
Studies Reporting

the Factor
Level of Evidence

(by Design)
Notes

Anatomical/
metabolic

Inadequate diet/poor
appliance fit/skin compli-

cations/anatomical
changes

↑ leakage
Osborne et al.,

2022 [25]
Descriptive survey

Cluster of
correlated factors

(may not represent
independent
predictors)

Technical/
surgical

Absence of preoperative
stoma-site marking

↑ leakage
Pittman et al.,

2014 [30]
Observational

Perioperative
process factor

Device-related
Flat vs. convex baseplate
choice (mismatch to body

profile)

↑ leakage when
device not
matched

Vendelbo et al.,
2023 [37]

Interventional/trial
context

Device selection
was observed

Device-related
Two-piece vs. one-piece

pouch system

↓ frequent
leakage with

two-piece
(reported)

Ratliff, 2014 [38] Descriptive survey
78% lower
probability

reported

Device-related
Prolonged wear time

beyond recommendations
↑ leakage

de Fries Jensen
et al., 2023 [15]

Descriptive survey

Particularly
highlighted in

North American
participants

Device-related
Intensive use of

accessories
(rings/pastes/seals)

Associated
with leakage
(marker of

complexity)

Down et al.,
2021 [27]

Descriptive survey

Behavioral
Frequency/planning of

appliance changes

Associated
with leakage

patterns

Fellows et al., 2017;
de Fries Jensen

et al., 2023 [15,26]
Descriptive survey

Behavioral

Technical difficulties
handling the

device/limited self-care
experience

↑ leakage
Fellows et al.,

2017 [26]
Descriptive survey

Skills and
technique factors

Behavioral Reduced mobility ↑ leakage
Not uniquely

attributable from
the excerpt

—

Care-related
Unequal access to

specialist stoma nursing
and psychological support

↑

leakage/worse
management

Brady et al., 2025
[10]

Mixed/descriptive
Often reported as

contextual
determinant

Care-related

Inadequate education on
correct

application/removal of
appliances

↑ leakage
Wang et al., 2024

[32]
Interventional/trial

context

Reported as
care-related
determinant

Psychosocial
Fear/anxiety about

leakage in public

↑ perceived im-
pact/possibly

↑ events

Nafees et al.,
2018 [11]

Instrument
develop-

ment/validation

Strongly linked to
emotional/social

impact

Psychosocial
Worry about how leakage

affects QoL, daily
activities

↑ burden
Nafees et al.,

2018 [11]

Instrument
develop-

ment/validation

Impact pathway
rather than causal

determinant

Psychosocial Female sex
↑ leakage
incidence
(reported)

Pittman et al., 2014
[30]; Ratliff,

2014 [38]

Observational;
descriptive survey

Psychosocial
Lower concern about

leakage linked to fewer
episodes

↓ leakage
episodes

de Fries Jensen
et al., 2023 [15]

Descriptive survey

Directionality
uncertain

(episodes may
drive concern)

↑ Increased risk or frequency of leakage (or related negative outcomes). ↓ Decreased risk or frequency of leakage.

3.5.1. Anatomical and Metabolic Factors

The most frequently reported determinants were local anatomical characteristics of

the peristomal area. Abdominal folds, scars, skin depressions or irregularities, stoma retrac-

tion, edema and concavities were repeatedly linked to poor adhesion and more complex
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appliance management [28,32–36,38,40,42,43]. Additional aspects included ileal conduit

morphology in urostomies [24], the distance between the stoma and the umbilicus [32]

and postoperative edema [44]. High BMI or obesity predisposed patients to peristomal

irregularities and suboptimal seals [38,42]. Osborne et al. (2022) [25] further linked leakage

with inadequate diet, poor appliance fit, skin complications and anatomical changes.

3.5.2. Technical and Surgical Factors

Five studies identified surgical or technical contributors: absence of preoperative

stoma-site marking [38], suboptimal stoma siting, position and shape [12,42,45], and emer-

gency surgery [41].

3.5.3. Device-Related Factors

Several studies focused on appliance characteristics. Inappropriate baseplate choice,

such as using a flat baseplate instead of a convex one on irregular skin, was associated

with higher leakage [28,41]. The use of standard, non-individualized devices and poor

adhesion were also reported [42,43]. Two-piece systems showed a 78% lower probability

of frequent leakage than one-piece pouches [31]. Prolonged wear beyond recommended

times, particularly among North American patients, increased the risk of leakage [26].

Intensive use of accessories (seals, washers, rings, and pastes) was common in patients

with leakage [25,36]. Inadequate cutting or sizing of the baseplate and poor adhesion of the

device were additional contributors, and the specific appliance used influenced leakage

management [14,27,45,46].

3.5.4. Behavioral Factors

Behavioral aspects included the frequency and planning of appliance changes [25,26],

technical difficulties in handling the device [42], and limited experience in stoma self-

care [34]. Adherence, device availability, and appliance type were emphasized when

evaluating leakage [14]. Patient skills and adherence to recommended techniques, as

well as procedural errors in daily care, were also relevant [40,45]. Reduced mobility also

emerged as an additional associated factor [43].

3.5.5. Care-Related Factors

Pre- and postoperative information, unequal access to specialized stoma nursing

and psychological support were identified as important care-related determinants [37].

Patients’ knowledge, skills and relationships with healthcare professionals were considered

modifiable variables [12]. Inadequate education on the correct application and removal of

appliances was directly linked to leakage [44].

3.5.6. Psychosocial Factors

Psychosocial aspects included anxiety and fear of losing control of the appliance

in public [11], and the need to consider patients’ emotions and perceived abilities when

planning care [30]. Worry about leakage negatively affected mental health, quality of life

and daily activities [14], and concerns about stoma visibility and effluent escape in social

interactions were common [29]. Distress was greater among patients with ileal conduits

and among those in lower social classes [24]. Female sex seems to be associated with higher

incidence of leakage [31,38].

3.6. Assessment Tools

All 27 studies reported at least one method for assessing peristomal leakage, ranging

from validated instruments to ad hoc questionnaires or clinical observation.
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Hedegaard et al. (2020) [29] used the Ostomy-Q, which measures frequency and

impact of leakage across four items (security, comfort, discretion, and social interaction).

Similarly, Jeppesen et al. (2022) [28] applied the Ostomy Life Survey to define and quantify

leakage. Nafees et al. (2018) [11] developed and validated the Ostomy Leak Impact Tool,

which is organized into three domains (emotional impact, social functioning, and coping

and control), and compared it with other validated scales. In a later study, Gunning

et al. (2024) [14] employed two tools: the Ostomy Leak Impact (OLI), a 22-item scale with

three domains (emotional impact, daily activities, coping and control), and the Ostomy

Skin Tool 2.0 for grading peristomal skin lesions. The OLI was also used by Vendelbo et al.

(2023) [37] and Osborne et al. (2022) [25], the latter again in combination with the Ostomy

Skin Tool 2.0.

Several studies used broader or composite assessment batteries. For example, Pittman

et al. (2014) [30] employed the Pittman Ostomy Complication Severity Index (OCSI), a

9-item Likert scale for clinical complications (including leakage), the Stoma Care Self-

Efficacy Scale (14 items) and the Ostomy Adjustment Inventory-23 (OAI-23). Wang et al.

(2024) [32] used the DET score for skin status, the AIS to assess appliance acceptance, and

additional questionnaires on wear time, leakage frequency and skin complications. The

validated Stoma-QoL questionnaire was used by Bonomi et al. (2016) [36] up to 6 months

after surgery to assess aesthetic perception and the number of leaks. Earlier work by Bjerre

et al. (1995) [24] relied on a 211-item questionnaire covering leakage distress, interruption

of activities, body image, and information quality.

Other studies relied on study-specific questionnaires. Brady et al. (2025) [10] used

Likert scales to measure concern about leakage, perceived security, and unplanned changes,

and they applied the System Usability Scale (SUS) to assess pouch usability. Fellows

et al. (2017) [26] used Likert-scale questionnaires examining leakage, perceived security,

and unplanned baseplate changes. De Fries Jensen et al. (2023) [15] administered online

questionnaires addressing leakage frequency, interaction with healthcare professionals, use

of support products and related costs. Ratliff (2014) [38] developed a 24-item questionnaire

covering demographics, clinical history, stoma type, leakage frequency and accessory use.

Down et al. (2021) [27] used a standardized online questionnaire, within the Ostomy Life

Study package, to capture leakage frequency, skin exposure, accessory use and concerns

about device management. Redmond et al. (2009) [39] used a structured questionnaire

developed by Theresa Parker and Associates; Evans and White (2020) [34] and Weidmann

et al. (2014) [43] also used patient questionnaires to compare collection devices or record

skin condition and appliance stability. Kruse and Størling (2015) [45] referred generically to

multiple-choice questionnaires.

Some studies focused on clinical or observational tools. Ota et al. (2023) [31] col-

lected data through a comprehensive stoma registration form including clinical variables,

anatomical distances, scars and skin folds. González et al. (2021) [41] used the DET Ostomy

Skin Tool and a Likert scale for patient-reported satisfaction. LeBlanc et al. (2019) [40] did

not use formal scales but recommended the Peristomal Skin Assessment Guide (PSAG)

for clinical evaluation. Burch (2013) [44] advocated systematic clinical observation rather

than standardized tools. Brady et al. (2024) [33] and Weidmann et al. (2014) [43] used

closed-ended questionnaires and nursing records to document peristomal skin status and

appliance stability. Meisner and Balleby (2008) [42] similarly emphasized expert obser-

vational assessment and dialogue with the patient as the basis for timely, individualized

interventions. Aibibula et al. (2022) [35] did not report any quantitative or standardized

assessment tool.
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3.7. Costs

Only five of the 27 studies addressed economic aspects [14,15,27,30,43], and cost infor-

mation was generally sparse and not quantified in detail. No studies clearly differentiated

direct from indirect costs or compared specific geographical areas. However, it can be

inferred from these articles that poor management of leakage and devices increases direct

costs, primarily through more frequent baseplate and pouch replacement, and indirect costs,

including travel to specialized centers, additional clothing changes and the extra financial

burden on healthcare systems and public services providing stoma supplies and support.

4. Discussion

This scoping review explores the high prevalence and clinical relevance of peristomal

leakage across settings, with most studies reporting lifetime or period prevalence well

above 50% [30,36]. Differences between high-income and low- and middle-income coun-

tries (LIMCs) appear to be linked less to whether leakage occurs than to how it is managed.

In North America, patients report both more frequent leakage and greater anxiety about

device stability than Europeans [26]. By contrast, a study conducted across four LMICs by

Lapitan et al. (2024) [47] highlighted rationing and reuse of appliances, limited access to

convexity, and chronic shortages of high-adhesion flanges. Together with the scarcity of

specialized stoma nurses in these settings [28], these findings suggest that organizational

and economic constraints may influence leakage management more than biological mech-

anisms [48]. Although evidence from LMICs remains scarce, limited access to advanced

devices and specialized stoma care may increase the burden of leakage and create inequities

in patient outcomes.

Across contexts, leakage emerges as a key precipitating factor for social isolation,

aligning with Iovino’s distinction between disconnectedness and loneliness [49]. Fear of

visible leakage or odor is nearly universal [25,26], leading to avoidance of social situations,

and this fear is frequently reported as “severe” by those who experience daytime or noctur-

nal episodes [36]. Qualitative and quantitative data show a progression from anticipated

stigma and activity restriction to enacted stigma and, over time, internalized shame and

negative body image [11,31]. This progression also affects sexual and intimate relation-

ships [24,50,51], which is mirrored by lower scores on the emotional and social domains of

validated tools. Importantly, several interventions demonstrate that reducing leakage can

partially reverse this trajectory: personalized appliances and tele-supported care improve

acceptance, self-efficacy and Stoma-QoL scores within a few months [15,33,34].

The review also reinforces the multifactorial nature of leakage. Anatomical features

(flat or retracted stoma, peristomal folds), surgical decisions (pre-operative marking, stoma

height and site), device characteristics (one- versus two-piece systems, convex versus flat

barriers) and patient behaviors (wear time, change routines) act in combination rather than

in isolation [26,31,42,52,53]. This supports the conceptualization of leakage as the product

of a complex system rather than a single “fault” in the device or the patient, indicating

the need for integrated prevention strategies that combine optimal siting, tailored barriers,

structured education and ongoing follow-up.

The setting of care emerged as an active component of this system. Studies from

Scandinavia showed that leakage triggers additional consultations, accessory prescriptions,

and higher workloads, and that better continuity with a specialized nurse is associated

with fewer leakage episodes [12,54].

From a societal perspective, leakage translates into a substantial economic burden. It

increases direct health-care costs leading to more frequent baseplate and pouch changes,

greater use of accessories, extra visits and, in severe cases, emergency care and hospitaliza-

tion [16,27,30,54]. Investing in more advanced barriers or digital alert systems may increase
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unit costs but can reduce peristomal skin complications and overall expenditure [55,56].

Direct non-health costs, including transport, laundry, clothing replacement and out-of-

pocket purchase of support products, are particularly relevant in systems with limited

reimbursement and can approach catastrophic levels for families in LMICs [47,57–59].

Indirect costs are less well quantified but likely substantial, given the reported impact of

leakage on work, sleep, social participation and informal caregiving [27,30,60,61]. Together,

these studies demonstrate the high economic consequences of leakage, including direct

costs for appliances and indirect costs such as loss of productivity. Future studies should

provide more detailed cost analyses to support health policy decisions.

Despite the proliferation of studies, critical methodological gaps remain. Only a mi-

nority of studies use validated tools specifically designed to capture leakage frequency,

severity, and impact, such as the Ostomy Leak Impact Tool, OLI or Ostomy-Q [11,14,29,39],

and even these instruments often focus on consequences rather than the standardized

grading of leakage itself. Many surveys rely on ad hoc questionnaires or clinical obser-

vation, which limits comparability across studies. This highlights the urgent need for

validated and internationally accepted tools to measure leakage consistently. The absence

of a universally accepted definition and measurement framework for peristomal leakage

makes the synthesis of prevalence estimates and the evaluation of interventions difficult.

Moreover, the evidence base is heavily skewed toward high-income countries, with only a

few contributions from LMICs, leaving major uncertainty about burden, risk factors and

practical solutions in resource-constrained settings.

Finally, this review shares the intrinsic limitations of scoping methodologies. We

mapped the breadth of available evidence without formally appraising study quality, and

the marked heterogeneity in designs, populations, definitions and outcomes precluded

meta-analysis and precise pooled estimates. However, by integrating clinical, psychosocial

and economic findings, our synthesis highlights peristomal leakage as a multifaceted,

largely preventable driver of morbidity and isolation. A further limitation is that, although

an a priori protocol was developed, it was not prospectively registered. The absence of

public registration may reduce transparency and limit readers’ ability to assess deviations

from the original plan, potentially increasing the risk of reporting bias. We did not un-

dertake a formal appraisal of the methodological quality or risk of bias of the included

studies. While critical appraisal is not mandatory for scoping reviews, its absence prevents

the weighting of findings by study rigor and limits the extent to which the robustness of the

evidence supporting each reported association can be evaluated. Future research should

prioritize consensus definitions, robust validation of leakage-specific scales, inclusion of

under-represented regions, and high-quality economic evaluations to guide equitable and

cost-effective models of care.

5. Conclusions

This scoping review is the first to provide a comprehensive overview of peristomal

leakage, synthesizing data on prevalence, associated factors, assessment tools and costs.

Leakage episodes are frequent across all types of stoma, particularly ileostomies, and

arise from a combination of anatomical and technical issues, device characteristics, self-

management behaviors, patient education and the patient’s lived experience. Despite their

clinical relevance, accurate quantification is hampered by heterogeneous definitions and

non-standardized assessment tools. Moreover, leakage is strongly associated with social

isolation, stigma, and reduced quality of life. Addressing these psychosocial consequences

should be considered a priority in both clinical practice and future research.

While scoping reviews do not support prescriptive clinical recommendations, the find-

ings highlight areas that may warrant further attention and evaluation in care pathways,
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including early identification of leakage, the use of standardized/validated assessment

approaches where feasible, therapeutic education with follow-up, and systematic outcome

monitoring (e.g., through registries or routine data systems). Future studies should priori-

tize the development of internationally agreed definitions of peristomal leakage and the

thorough validation of leakage-specific scales. Multicenter, cross-country collaborations are

needed to generate robust epidemiological data and to include regions that are currently

under-represented. At the same time, international consensus initiatives should be pro-

moted to translate this evidence into shared, evidence-based clinical practice guidelines for

the prevention, assessment and management of leakage. Finally, high-quality economic

evaluations are required to inform fair, sustainable and cost-effective models of care for

people living with a stoma.
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