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Abstract
Background  In accordance with Enhanced Recovery After Surgery (ERAS) principles, it has recently been suggested that 
preoperative stoma education protocols be routinely introduced in perioperative care. Potential benefits of such programs 
include shorter postoperative length of stay (LOS) and decreased readmission following discharge. We designed this system-
atic review and meta-analysis to further investigate the effect of preoperative stoma education on postoperative outcomes.
Methods  A search in MEDLINE, Embase, and CENTRAL from inception to February 2024 was performed. We included 
randomized controlled trials or observational cohort studies evaluating patients who underwent stoma formation during 
colorectal surgery and compared those receiving and not receiving preoperative stoma education. Main outcomes included 
stoma-related morbidity, peristomal complications, overall morbidity, postoperative LOS, readmission, and quality of life 
(QoL). Meta-analyses were performed using inverse variance random effects models.
Results  Nine studies (four randomized studies and five cohort studies) met inclusion criteria. Overall, 507 patients (mean 
age: 60.95 ± 12.86 years, 40.1% female) received preoperative stoma education prior to stoma formation, and 356 patients 
(mean age: 61.75 ± 12.31 years, 39.2% female) did not. Meta-analysis showed that peristomal skin complications were sig-
nificantly reduced with preoperative stoma education (two studies, 9.5% versus 19.4%, risk ratio (RR) 0.45, 95% confidence 
interval (CI) 0.29–0.72, p < 0.01, I2 = 0%).There were no significant differences in other outcomes, and there was insufficient 
available data for meta-analysis of stoma-related morbidity or QoL.
Conclusions  This study presents very low-certainty evidence suggesting that preoperative stoma education may reduce 
peristomal skin complications, but otherwise no significant clinical benefits were identified. Future prospective studies are 
warranted to further investigate the impact of preoperative stoma education.
PROSPERO registration  CRD4202451323
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Introduction

Preoperative stoma education protocols play an important 
role in colorectal surgery [1]. Temporary or permanent 
stoma formation is often required following colorectal 
surgery; thus, patients must be equipped with knowledge 
and ability to manage their new stoma [2]. Preoperative 
stoma education often includes communication of infor-
mation regarding ostomy management, such as pouching 
options, caring for peristomal skin, and recognizing stomal 
complications [1]. Stoma education also includes teach-
ing patients about lifestyle changes that occur as a result 
of stoma formation, including diet, physical activity, and 
sexual health counseling [1]. Moreover, psychosocial sup-
port can be an important component of stoma education as 
patients may experience significant stress and anxiety as 
they transition to living with a stoma [ 1–3].

Traditionally, stoma education was offered after patients 
had undergone surgery. Discharge occurred once inde-
pendent stoma care was demonstrated. Therefore, stoma 
formation was often recognized as a reason for prolonged 
hospital stay [4]. In accordance with Enhanced Recovery 
After Surgery (ERAS) principles, it has been suggested 
that preoperative stoma education protocols be routinely 
introduced [5]. Potential benefits include shorter post-
operative length of stay (LOS), decreased readmission 
following discharge, and improved quality of life (QOL) 
[6–9]. This is significant as there are substantial financial 
burdens related to readmissions owing to stoma-related 
complications. Notably, in a study by Taneja et al. [10], 
patients with parastomal skin complications generated 
an average of $8000 USD more in healthcare utilization 
costs within 120 days of surgery compared with those 
without complications [10]. Similarly, a study by Vogel 
et al. [11] found that dehydration-related hospital admis-
sions occurred in approximately 6% of patients following 
ostomy creation, with associated costs ranging from US 
$2750 to $5924 per admission [11]. Evidence suggests that 
enhanced and personalized preoperative stoma education 
can also help to mitigate the physical, mental, and social 
challenges that come with living with an ostomy. In par-
ticular, studies have demonstrated a significant reduction 
in the anxiety level of patients [12]. In addition, preopera-
tive ostomy education may serve to improve the quality of 
stoma teaching.

Several systematic reviews have synthesized studies 
investigating the effect of stoma site marking preopera-
tively on surgical outcomes, but many of the included 
studies only evaluated stoma marking alone without con-
comitant patient-directed stoma teaching [13, 14]. In 2007, 
Colwell and Gray examined three studies to explore the 
effect of preoperative teaching and stoma site marking on 

surgical outcomes, including postoperative stomal com-
plications and patient well-being [15]. They found lim-
ited evidence supporting the conclusion that preopera-
tive stoma education improves postoperative outcomes 
[15]. Since then, there has been an increasing number of 
studies seeking to gauge the effect of preoperative stoma 
education on surgical and patient outcomes. As such, 
we designed this systematic review and meta-analysis to 
include more recently published studies evaluating post-
operative outcomes for patients who received preoperative 
stoma education protocols as compared with those who did 
not. We hypothesize that patients who received preopera-
tive stoma education will experience improved postopera-
tive outcomes, including reduced LOS and improved QOL.

Methods

This systematic review and meta-analysis is reported in 
accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines 
(Appendices 1–2). Local ethics approval was not required. 
The study protocol was registered a priori on the Interna-
tional Prospective Register of Systematic Reviews (PROS-
PERO; CRD4202451323).

Search strategy

Medline, EMBASE, and Cochrane Central Register of Con-
trolled Trials (CENTRAL) databases were searched from 
database inception through to 2 February 2024. Search 
terms included “colorectal surgery,” “ostomy,” and “preop-
erative education,” among others (complete search strategy 
available in Appendix 3). Gray literature was searched via 
clinicaltrials.gov and the World Health Organization (WHO) 
International Clinical Trials Registry Platform manually to 
ensure that all relevant articles were included.

Eligibility criteria

Eligible articles included randomized controlled trials 
(RCTs) or observational cohort studies comparing adult 
patients (i.e., over the age of 18 years) who underwent 
colorectal surgery with stoma formation and received pre-
operative stoma teaching with those who did not receive 
any preoperative education. Conference abstracts were 
also considered for inclusion. Studies comparing patients 
receiving care as per ERAS protocols (in which preoperative 
stoma education is included) with patients receiving care 
not dictated by ERAS protocols were excluded, as well as 
single-armed, noncomparative studies. Systematic reviews, 
meta-analyses, and any type of study not reporting primary 
data were also excluded.
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Study selection

Three reviewers (V.S., S.A., and M.A.) independently evalu-
ated titles and abstracts using a standardized, pilot-tested 
form on Covidence (Melbourne, Australia). Discrepan-
cies that occurred at the title and abstract screening phases 
resulted in inclusion of the study. The same reviewers then 
completed full-text screening. Discrepancies that occurred at 
the full-text stage were resolved by consulting an additional 
reviewer (T.M.).

Outcomes assessed

The main outcomes defined a priori included stoma-related 
morbidity, peristomal complications, overall morbidity, 
postoperative LOS, readmission, and quality of life (QoL). 
Stoma-related morbidity was defined as any deviation from 
the expected postoperative course concerning the stoma 
itself, described as one or more of the following as per the 
Wound, Ostomy, Continence Nurse (WOCN) Society: high 
output ileostomy, parastomal hernia, mucocutaneous separa-
tion, stenosis, necrosis, prolapse, fistula, trauma, and stomal 
retraction [16]. Peristomal complications were defined as 
any alteration(s) to the skin surrounding the stoma, as well 
as skin under hydrocolloid or barrier adhesive of the pouch-
ing system. The WOCN Society provides examples such as 
moisture-associated skin damage, allergic contact dermati-
tis, mechanical injury, fungal/candidiasis infection, varices, 
folliculitis, pyoderma gangrenosum (PG), hyperplasia, and 
suture granulomas [16, 17]. Overall postoperative morbid-
ity included any deviation from the expected postoperative 
course as reported by each included study. If this was not 
reported as a pooled outcome in the included study (i.e., 
overall postoperative morbidity), then the outcome was 
recorded as missing. Postoperative LOS was defined as the 
number of days from the index procedure to the time the 
patient left an acute care bed. The 30-day readmission was 
defined as readmission to hospital reported by each included 
study within 30 days of the index surgery. QoL concerns 
various aspects of the patient’s life, including functional 
status, physical health, and psychosocial well-being, most 
frequently measured using structured questionnaires such 
as the City of Hope Quality of Life Ostomy Questionnaire 
(COHQOL-OQ), or the Stoma-QoL [3, 18, 19]. We included 
any health-related (HRQoL) data obtained using a validated 
questionnaire, as well as any QoL data pertaining to adjust-
ment to stoma, self‐efficacy, stoma acceptance, or stoma 
function, as these are closely tied to HRQoL.

Risk of bias assessment and certainty of evidence

Risk of bias for randomized controlled trials (RCTs) was 
assessed using the Cochrane Risk of Bias Tool for RCTs 

2.0. Risk of bias for observational studies was assessed using 
the Risk of Bias in Nonrandomized Studies of Interventions 
(ROBINS-I) assessment tool.

Certainty of evidence for estimates derived from meta-
analyses were assessed by Grading of Recommendations, 
Assessment, Development and Evaluation (GRADE) [20]. 
Results were then synthesized in a summary of findings 
table, recommended by the Cochrane Collaborative [21]. 
The calculations and organization of results into a summary 
of findings table were carried out using the GRADEPro soft-
ware [21].

Statistical analysis

All statistical analyses were conducted using STATA ver-
sion 18 (StataCorp, College, TX) and DataParty (Hamilton, 
ON, Canada), with the threshold for statistical significance 
predetermined at a p-value of < 0.05. A pairwise meta-anal-
ysis employed an inverse variance random effects model for 
all comparative data. A random effects model was chosen 
for anticipated heterogeneity across nonrandomized stud-
ies. Pooled effect estimates were derived by calculating the 
risk ratio (RR) with corresponding 95% confidence inter-
vals (CI) for dichotomous data, and mean differences (MD) 
with their respective 95% CIs for continuous data. In cases 
where different QoL scales were combined, standardized 
mean differences (SMD) and their 95% CIs were calculated 
when possible. When only median and interquartile range 
(IQR) were reported, means and standard deviations (SD) 
were estimated using the approach outlined by Wan et al. 
[22]. Missing SD values were computed using the prognos-
tic method [23]. The inconsistency (I2) statistic was used to 
assess heterogeneity, and values above 40% were considered 
to suggest substantial heterogeneity [24]. We performed a 
post hoc sensitivity analysis on the basis of whether con-
trol groups comprised patients undergoing elective surgery 
or emergency surgery (i.e., we excluded studies in which 
the control group did not have access to preoperative stoma 
education owing to emergency surgery/unplanned stoma). 
Additional sensitivity analyses were conducted on the basis 
of the inclusion of stoma siting (i.e., studies incorporating 
preoperative stoma siting education were excluded) and 
presence of inputted data (i.e., studies that required estima-
tion of mean and SD). Heterogeneity was further investi-
gated through several a priori subgroup analyses: (1) type 
of stoma (more than 50% ileostomy versus less than 50% 
ileostomy); (2) operative approach (more than 50% mini-
mally invasive versus less than 50% minimally invasive); 
(3) oncologic disease (more than 50% of cases for cancer 
versus less than 50%); (4) stoma permanence (more than 
50% reported as permanent versus less than 50%); (5) type 
of providers (education by WOCN versus other healthcare 
practitioners); (6) type of study (i.e., randomized controlled 
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trial versus nonrandomized controlled trial). Potential bias 
in the meta-analyzed outcomes was evaluated using funnel 
plots if more than ten studies were included in the meta-
analysis [25].

Results

Results of the search

After reviewing 2507 relevant citations, nine studies met 
inclusion criteria (four RCTs, two prospective cohorts, 
and three retrospective cohorts) [6–9, 26–30]. The reasons 
for exclusion of the seven studies excluded at the full-text 
review stage are recorded in Supplementary Table 1 [12, 
31–35]. A PRISMA flow diagram of the study selection pro-
cess is illustrated in Fig. 1.

Study characteristics

Overall, 507 patients (mean age: 60.95 ± 12.86 years, 40.1% 
female) received preoperative stoma education prior to 
stoma formation, and 356 patients (mean age: 61.75 ± 12.31 
years, 39.2% female) did not. Included studies were con-
ducted between 2004 and 2023. See Table 1 for detailed 
study characteristics.

Operative and disease characteristics

Operative and disease characteristics for each of the included 
studies are reported in Table 2. The most common opera-
tions reported in both groups were low anterior resections 
(preoperative stoma education: 46.9%; control: 54.3%). The 
most reported type of stoma was ileostomy for both groups 
(preoperative stoma education: 54.6%, control: 57.6%). The 

Fig. 1   PRISMA diagram—
transparent reporting of 
systematic reviews and meta-
analysis flow diagram outlining 
the search strategy results from 
initial search to included studies Records identified from 

MEDLINE, Embase, and 
CENTRAL:

Databases/registers (n = 
3800)

Records removed before 
screening:

Duplicate records removed  
(n = 1293)
Records marked as ineligible 
by automation tools (n = 0)
Records removed for other 
reasons (n = 0)

Records screened
(n = 2507)

Records excluded**
(n = 2491)

Reports sought for retrieval
(n = 16)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 16) Reports excluded (n= 7): 

Duplicate (n = 2)
Wrong intervention (n = 2)
Wrong comparator (n = 2)
Wrong setting (n = 1)
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(n = 9)
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most common specified operative indication for both sets 
of patients was malignancy (preoperative stoma education: 
76.7%; control: 84.2%). Of two studies reporting stoma 
permanence, stomas for patients who received preoperative 
education were more likely to be permanent, compared with 
patients without education (preoperative stoma education: 
70.3%; control: 37.4%).

Preoperative stoma education protocol

Protocols detailed in the nine included studies varied 
(Table 1). Most studies that detailed information relating to 
the preoperative teaching described teaching sessions rang-
ing from 45 min to 2 h, with most including verbal teaching 
coupled with a hands-on component. Yeo and Park’s study 
combined this with a video component as well [6]. All stud-
ies detailing the type of educator involved in the preopera-
tive education session reported WOCNs leading the teaching 
(Table 3).

Control protocol

Generally, standard protocols involved an absence of pre-
operative stoma teaching, with postoperative education 
instead. However, the extent and nature of the education 
received by the control group varied between studies. In 
the study by Yeo and Park, the control group received no 
preoperative education and three sessions of postoperative 
education [6]. Similarly, in the study by Hughes et al., 
the control group received conventional education after 
surgery [7]. The control group of the study by Devaraj 
et al. was composed of patients who had unplanned sto-
mas and therefore received no education [8]. In the study 
by Chaudhri et al., the researchers used similar methods 
and had a postoperative teaching control group [9]. Gar-
cia-Cabrera et al.’s study also compared the intervention 
group with a postoperative education control group [26]. 
The study by Stokes et al. did not elaborate on the teach-
ing methods of the control group, mentioning only that 
data were gathered from a group of patients who under-
went ostomy surgeries before the initiation of their pro-
posed classes [27]. In contrast, the control group in Mil-
lan et al.’s study consisted exclusively of emergent cases 
without opportunity for preoperative training [28]. The 
control groups were significantly different between these 
two studies. Millan et al. included patients undergoing 
emergent stoma formation in their control group, while 
Stokes et al. utilized a quasiexperimental before-and-after 
design evaluating patients undergoing elective colectomy 
with stoma formation prior to implementation of a stoma 
education protocol as their control [27, 28]. Next, in the 
study by Gulbinienė et al. [29], the control group was not 
explicitly defined [29]. Finally, the study by Gulbinienė 

et al. [30] explored three patient groups: the first received 
proper preoperative stoma siting along with both pre- and 
postoperative education, the second received only postop-
erative education, and the third received no educational 
sessions or stoma site marking [30].

Peristomal complications

Two studies reported peristomal complication data [27, 
28]. Meta-analysis of these studies showed that peri-
stomal skin complications were significantly reduced 
with preoperative stoma education (9.5% versus 19.4%, 
RR 0.45, 95% CI 0.29–0.72, p = 0.00, I2 = 0%) (Fig. 2). 
Sensitivity analyses and subgroup analyses could not be 
performed.

Overall morbidity

Of the two studies, no significant findings emerged after 
meta-analysis (RR 1.08, 95% CI 0.59–2.0, p = 0.79, 
I2 = 80%) (Fig. 3) [7, 26]. Sensitivity analyses and subgroup 
analyses could not be performed. Neither of the included 
studies that reported postoperative morbidity defined this 
outcome thoroughly.

Postoperative LOS

Six studies reported postoperative LOS data, showing no 
significant differences on meta-analysis (MD 0.09, 95% 
CI −3.1 to 3.28, p = 0.96, I2 = 95%) (Fig. 4) [6–9, 26, 27]. 
There were no observed subgroup interactions according 
to operative approach (p = 0.37), stoma type (p = 0.49), 
oncologic disease (p = 0.96), or study type (p = 0.56) for 
this outcome. Subgroup analyses based on type of educa-
tor and stoma permanence could not be performed. Sen-
sitivity analyses were based on presence of inputted data 
and inclusion of preoperative stoma marking as part of 
the described intervention.

Readmission

Meta-analysis found no significant difference in read-
mission data reported by three studies (RR 1.20, 95% 
CI 0.52–2.77, p = 0.67, I2 = 58%) (Fig. 5) [7, 26, 27]. 
There were no observed subgroup interactions according 
to operative approach (p = 0.67), stoma type (p = 0.67), 
or oncologic disease (p = 0.67). Subgroup analyses based 
on type of educator and stoma permanence could not be 
performed. Sensitivity analysis based on the inclusion 
of preoperative stoma siting left findings unchanged. 
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Sensitivity analysis on the basis of the presence of input-
ted data could not be completed.

Stoma‑related morbidity and QoL

Meta-analysis could not be performed for overall stoma-
related morbidity owing to insufficient data. In terms of 
QoL, despite several studies reporting data, meta-analy-
sis was not possible owing to differences in types of data 
reported [6, 9, 28–30]. Chaudhri et al. compared preopera-
tive and postoperative anxiety and depression using Hospital 
Anxiety Depression Scale (HADS) questionnaires, showing 
that scores tended to be lower in the intervention group than 
in the control group (9 versus 11) [9]. In addition, patients 
receiving preoperative intervention achieved proficiency in 
stoma management sooner than the control group [9]. The 
median time to attaining proficiency was 5.5 days (range 
2–10) for the intervention group and 9 days (range 4–10) 
for the control group (p = 0.0005) [6]. Yeo and Park reported 
HADS scores, as well as self-care knowledge and self-care 
proficiency data. Self-care knowledge was measured using 
a 30-item instrument completed by the patient, while self-
care proficiency was measured using a 10-item instrument, 
observed and rated by a WOCN [6]. Intervention group 
patients had higher self-care knowledge (MD 4.3, 95% CI 
3.9–4.8, Z = –5.6, p < 0.001) and proficiency (MD 5.2, 95% 
CI 4.5–6.0, Z = –5.5, p < 0.001) compared with the control 
group, though both groups showed a significant increase in 
self-care knowledge and proficiency [6]. The intervention 
group saw a significant reduction in anxiety scores after the 
preoperative session (MD −0.6, 95% CI −1.3–0.1, Z = −2.2, 
p = 0.025), as well as depression scores (MD −0.9, 95% CI 
−1.2–0.2, Z = −2.5, p = 0.014), compared with the control 
group with no significant decrease [28]. Millan et al. used a 
questionnaire with questions related to anxiety over stoma 
formation, diagnosis, and surgery, finding that patients seen 
by a WOCN for education and siting indicated significantly 
less worry over stoma formation (‘‘very worried’’: 73.3% 
versus 84.5%, p < 0.001), diagnosis (‘‘very worried’’: 
77.5% versus 84.5%, p < 0.001), and surgery (‘‘very wor-
ried’’: 73.3% versus 84.5%, p < 0.001) [28]. Gulbiniene 
et al. reported no significant change in general quality of 
life for intervention patients and noted improved emotional 
functioning, sexual satisfaction, stoma site comfort, and sat-
isfaction with medical staff, and decreased reports of stoma-
related problems, though no numerical data were included 
[29]. Gulbiniene and Seskevicius assessed patient knowl-
edge using a questionnaire [30]. Group I (patients with pre-
operative stoma siting, and both preoperative and postopera-
tive education) scored a mean of 9 points, group II (patients 
with only postoperative education) scored a mean of 8.8, 
and group III (patients with no teaching) scored a mean of 
6.5 (p < 0.05) on the day of discharge [30]. At 6 months Ta
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postoperatively, the scores of all groups improved, but group 
III continued to score significantly lower than others [30].

Risk of bias

Figure 6 shows the risk of bias analyses according to the 
RoB 2.0 tool for the four included RCTs. Figure 7 shows the 

risk of bias analyses according to the ROBINS-I for the five 
included observational cohort studies. One study was found 
to be at high risk of bias owing to bias in outcome measure-
ment [6, 9]. Two studies were found to be at low risk of bias 
[6, 9]. The remaining studies were found to be at moderate 
risk of bias [7, 8, 26–28, 30]. All observational studies were 

Table 3   Study characteristics of included studies; Outcomes

LOS, length of stay (days); SD, standard deviation; IQR, interquartile range; N, number of patients; ASA American Society of Anesthesiologists
a Median (range)
b Median (IQR)

Study Arm Mean LOS (SD), days 30-day mor-
bidity, N (%)

Readmission, N (%) Peristomal skin 
complication, N 
(%)

 Gulbiniene 2004 [29] Preoperative education – – – –
No education – – – –

 Chaudhri 2005 [9] Preoperative education 8 (5–15)a – – –
No education 10 (4–16)a – – –

 Gulbiniene 2009 [30] Preoperative education – – – –
No education – – – –

 Devaraj 2010 [8] Preoperative education 7 (2–24)a – – –
No education 16 (5–61)a – – –

 Millan 2010 [28] Preoperative education – – – 21 (10.3)
No education – – – 16 (24.2)

 Stokes 2017 [27] Preoperative education 5 (2–27)a – 19 (15.3) 10 (8.1)
No education 6 (0–20)a – 19 (20.2) 15 (16.0)

 Hughes 2020 [7] Preoperative education 2 (1–2)b 17 (32.1) 7 (13.2) –
No education 2 (1–3.25)b 29 (41.4) 9 (12.9) –

Garcia-Cabrera 2023 [26] Preoperative education 12.76 (9.88) 47 (72.3) 8 (12.3) –
No education 12.32 (11.52) 37 (51.7) 2 (2.7) –

Yeo 2023 [6] Preoperative education 8.7 (2.4) – – –
No education 11.1 (2.7) – – –

Fig. 2   Forest plot of peristomal skin complications

Fig. 3   Forest plot of overall morbidity
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at moderate risk of bias owing to outcome measurement and 
reported result selection.

Certainty of evidence

The GRADE certainty of evidence summary table is pre-
sented in Table 4. Overall certainty of evidence for all meta-
analyzed outcomes was very low, except peristomal skin 
complications, which was low. All outcomes were down-
graded owing to risk of bias as a result of inclusion of mul-
tiple studies at moderate risk of bias, inconsistency owing 
to heterogeneity (I2 > 40%), and imprecision owing to the 
overall pooled sample size being less than the optimal infor-
mation size. In addition, all outcomes other than peristomal 
skin complications had wide 95% confidence intervals.

Discussion

After pooling data, the relative risk reduction of peristomal 
skin complications was 55% in patients receiving preop-
erative stoma education compared with patients receiving 
standard care, which often consisted of postoperative stoma 
education alone. No significant differences were observed in 
postoperative LOS and readmission. QoL and anxiety were 
unable to be meta-analyzed, though several studies reported 
significant improvements with preoperative education. It is 
important to note that there was significant statistical het-
erogeneity between studies, particularly in the outcomes of 
overall morbidity, LOS, and readmission rates. For example, 
the variable of overall morbidity was only reported in two 

of the included studies, consequently limiting the results of 
the pooled estimate.

The American Society of Colon and Rectal Surgeons 
makes a strong recommendation for both preoperative and 
postoperative education prior to colorectal surgery with 
ostomy formation, supported by moderate-quality evidence 
[36]. Preoperative stoma site marking by a trained provider, 
and follow-up teaching, are strongly recommended on the 
basis of moderate-quality and low-quality evidence, respec-
tively [36]. ERAS guidelines for colorectal surgery empha-
size the importance of preoperative counseling, outlining 
important benefits associated with patient education, includ-
ing reduction of patient anxiety prior to surgery, increased 
patient satisfaction, and overall surgical experience [5]. A 
preoperative meeting between patients, relatives/caregivers, 
and a multidisciplinary team is strongly recommended, sup-
ported by moderate-certainty evidence [5].

The role of WOCNs in stoma formation has been studied 
in several contexts. A randomized study by Huang et al. sug-
gested that follow-up care from a WOCN may further benefit 
patients with new stomas, as patients with weekly follow-
ups via phone or home visits from a WOCN reported less 
stomal complications, including stomal stenosis, bleeding, 
and peristomal contact dermatitis after 4.5 months compared 
with patients without visits (p < 0.01) [37]. The intervention 
group also scored significantly higher on the Exercise of 
Self-Care Agency scale (ESCA) (p < 0.01) and QoL Ques-
tionnaire-Core 30 (QLQ-C30) (p < 0.01) compared with 
the control group [37]. Stoma marking alone by a WOCN 
has been associated with increased HRQoL [38]. Cakir and 
Ozbayir sited stomas of intervention subjects according to 
the anatomic and individual characteristics of each patient 

Fig. 4   Forest plot of postoperative length of stay (LOS)

Fig. 5   Forest plot of readmission



Techniques in Coloproctology          (2025) 29:183 	 Page 17 of 21    183 

[38]. Both groups then received the same postoperative care 
and were evaluated with the COHQOL-OQ [38]. Despite no 
difference 1 month postsurgery, the preoperative siting group 
demonstrated a significantly greater HRQoL 6 months after 
surgery (mean score: 5.43 versus 5.01, p = 0.031) [38, 39]. 
McKenna et al., using the Stoma Quality of Life (Stoma-
QOL) instrument, demonstrated significantly higher scores 
for stoma-marked patients at 2 months of follow-up (mean 
score: 60.6 versus 56.6; p = 0.031) [39].

It is crucial to note that not all results evaluated in this 
review may have been directly influenced by preoperative 

stoma education plus postoperative education versus post-
operative education alone. There are many stoma-related 
complications that cannot be influenced by intervention or 
the patient’s role in caring for their abdominal stoma [40, 
41]. For example, stomal necrosis and parastomal hernia 
risk factors are more closely associated with nonmodifiable 
patient factors (e.g., waist circumference, age) and surgical 
techniques (e.g., minimally invasive approaches, transperi-
toneal route of formation) rather than patient behavior [40, 
41]. Therefore, the results of this study must be interpreted 

Fig. 6   Revised Cochrane Risk of Bias (RoB 2) tool for randomized trials results per individual randomized controlled trial

Fig. 7   Risk of Bias in Nonrandomized Studies of Interventions (ROBINS-I) assessment tool results per individual observational cohort study
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with caution as they may not completely reflect the effect of 
the educational intervention.

Strengths of this study include the high-quality meth-
odology, comprehensive search strategy, thorough risk of 
bias analysis, and evaluation of the certainty of evidence 
with GRADE. Its limitations include the limited number 
of studies, reliance on observational data, between-study 
heterogeneity, and inclusion of a studies with inconsistent 
control groups. Despite an extensive search, we were only 
able to find nine studies meeting inclusion criteria, yield-
ing low statistical power. Furthermore, most included stud-
ies were observational in nature, as only four randomized 
studies were identified, increasing the risk of biases such as 
residual confounding and selection bias. Certain clinically 
relevant factors were also not explored via subgroup analy-
ses, such as stoma configuration (i.e., loop versus end) or 
receipt of postoperative home care, owing to lack of data in 
the included studies. Some of the outcomes reported among 
the included studies were not completely defined and, thus, 
there is potential for indirectness. This is reflected in our 
GRADE assessment of the certainty of evidence.

Heterogeneity in outcome reporting further limited statis-
tical power as not all studies were included in meta-analyses. 
Differences in details of stoma teaching and standard care, 
such as time period of preoperative teaching and teaching 
setting (group versus individual), included hands-on com-
ponents, and media, increased heterogeneity. Particularly, 
QOL was not able to be qualitatively integrated owing to 
the wide variety of measurement tools used across the dif-
ferent studies included in this paper. This greatly limits our 
ability to compare outcomes and draw conclusions about the 
impact of preoperative stoma education on QOL. Lastly, it 
is difficult to say with confidence whether the preoperative 
stoma education was the primary factor driving the observed 
outcomes, as some of the included studies (Millan et al. and 
Hughes et al.) contained a control group made up exclu-
sively of emergent or unplanned cases [7, 28]. In addition, 
we were unable to perform our planned sensitivity analysis 
controlling for this owing to a lack of data. Consequently, 
the different baseline risks found in the studies may have 
impacted our pooled estimates and introduced confounding 
to our results. Sensitivity analyses were planned but often 
could not be performed owing to a limited number of studies 
in the meta-analyses for dichotomous outcomes. Thus, the 
influence of decisions we made throughout the conduct of 
this study on the findings is largely unexplored.

Conclusions

Preoperative stoma education may offer a benefit in postop-
erative outcomes for patients undergoing colorectal surgery 
with stoma formation, specifically in terms of peristomal 

skin complications and QoL. The influence of preopera-
tive stoma education on other clinical outcomes is unclear. 
Furthermore, it remains challenging to determine what part 
of the observed outcomes can be attributed to preoperative 
stoma education versus stoma marking, as the two are often 
implemented in unison. Future large, high-quality prospec-
tive evaluation of preoperative stoma education for colorec-
tal surgery patients is required to further understand the ben-
efits associated with this intervention and the type of patient 
that may stand to benefit the most from its implementation.
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