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Abstract 

Background  Depression is the leading cause of global disability and can develop following the change in body 
image and functional capacity associated with stoma surgery. However, reported prevalence across the literature is 
unknown. Accordingly, we performed a systematic review and meta-analysis aiming to characterise depressive symp‑
toms after stoma surgery and potential predictive factors.

Methods  PubMed/MEDLINE, Embase, CINAHL and Cochrane Library were searched from respective database incep‑
tion to 6 March 2023 for studies reporting rates of depressive symptoms after stoma surgery. Risk of bias was assessed 
using the Downs and Black checklist for non-randomised studies of interventions (NRSIs), and Cochrane RoB2 tool for 
randomised controlled trials (RCTs). Meta-analysis incorporated meta-regressions and a random-effects model. Regis‑
tration: PROSPERO, CRD42021262345.

Results  From 5,742 records, 68 studies were included. According to Downs and Black checklist, the 65 NRSIs were of 
low to moderate methodological quality. According to Cochrane RoB2, the three RCTs ranged from low risk of bias to 
some concerns of bias. Thirty-eight studies reported rates of depressive symptoms after stoma surgery as a propor‑
tion of the respective study populations, and from these, the median rate across all timepoints was 42.9% 42.9% (IQR: 
24.2–58.9%). Pooled scores for respective validated depression measures (Hospital Anxiety and Depression Score 
(HADS), Beck Depression Inventory (BDI), and Patient Health Questionnaire-9 (PHQ-9)) across studies reporting those 
scores were below clinical thresholds for major depressive disorder according to severity criteria of the respective 
scores. In the three studies that used the HADS to compare non-stoma versus stoma surgical populations, depressive 
symptoms were 58% less frequent in non-stoma populations. Region (Asia–Pacific; Europe; Middle East/Africa; North 
America) was significantly associated with postoperative depressive symptoms (p = 0.002), whereas age (p = 0.592) 
and sex (p = 0.069) were not.

Conclusions  Depressive symptoms occur in almost half of stoma surgery patients, which is higher than the general 
population, and many inflammatory bowel disease and colorectal cancer populations outlined in the literature. How‑
ever, validated measures suggest this is mostly at a level of clinical severity below major depressive disorder. Stoma 
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patient outcomes and postoperative psychosocial adjustment may be enhanced by increased psychological evalua‑
tion and care in the perioperative period.

Keywords  Depression, Stoma surgery, Mood, Patients, Nurses

Introduction
Depression is the leading cause of disability worldwide 
[1] and has an estimated lifetime prevalence of greater 
than 10% globally [2]. Since the disease can present 
in various ways [3], many who experience depressive 
symptoms may go undiagnosed [4]. Both psychosocial 
and biological stressors are implicated in the complex 
pathophysiology underlying depression. However, with 
evidence-based psychotherapy and appropriate phar-
macological intervention, prognosis can be favourable 
[5]. To increase the likelihood of positive outcomes, low 
socioeconomic and other marginalized populations expe-
riencing depressive symptoms must be identified and 
provided effective care. This is of particular importance 
as an association between depression and multiple forms 
of inequality, including gender [6], and socioeconomic 
position has been observed [7]. Further, to avoid health-
care inequity, it is imperative that when patients with 
stomas are from potentially marginalised populations, 
such as those of minority ethnic backgrounds, they have 
their sociocultural needs addressed [8], and receive com-
prehensive and integrative care within a biopsychosocial 
model [9].

Surgery is a common medical need, with the average 
person undergoing multiple operations across their life-
time [10]. Patients that experience considerable change in 
body image or functional capacity following surgery can 
develop depressive symptoms in the postoperative period 
[4]. Stoma surgery is frequently conducted, most com-
monly to treat either cancer, inflammatory bowel disease, 
or diverticular disease. As stoma surgery and the result-
ant ostomy bag represent both psychological and biologi-
cal stressors, the mental health of these patients may be 
affected during this postoperative psychosocial adjust-
ment period [11, 12]. It is estimated that around 25% of 
stoma patients experience clinically significant psycho-
logical symptoms after surgery [12].

A comprehensive analysis of the rates and factors asso-
ciated with risk of increased depressive symptoms across 
the international literature of depressive symptoms 
after stoma surgery has not been conducted. In particu-
lar, descriptions of clinical severity and perioperative 
change in depressive symptoms, and effect of age, sex, 
geographic region, type of stoma, stoma permanency, 
surgical pathology, and postoperative time, have not 

been investigated within a single review. Accordingly, 
to inform the biopsychosocial clinical care of patients 
undergoing stoma surgery and living with stomas world-
wide, we performed this systematic literature review and 
meta-analysis aiming to characterise rates of depressive 
symptoms after stoma surgery, describe clinical severity 
and perioperative change in these symptoms, and also 
identify potential predictive factors such as age, sex, geo-
graphic region, type of stoma, stoma permanency, surgi-
cal pathology, and time after surgery.

Methods
The methods protocol for this study was generated 
prior to its conduct. The protocol was prospectively 
submitted for registration with PROSPERO (number 
CRD42021262345), and follows the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 2020 
(PRISMA 2020) [13] and Meta-analyses Of Observa-
tional Studies in Epidemiology (MOOSE) [14] reporting 
guidelines.

Search strategy and selection criteria
The population, intervention, comparator group, out-
come (PICO) framework was used to formulate the 
research question and inclusion criteria [15]. The popu-
lation comprised patients of all ages undergoing surgery 
resulting in a stoma in any country. The intervention was 
surgery producing a stoma. There was no overall com-
parator group, however comparisons were made between 
various sub-populations of stoma patients. Outcomes 
included measures of depressive symptoms. Editorials, 
perspectives, letters, and conference abstracts were con-
sidered inappropriate for analysis, and were excluded.

PubMed (incorporating MEDLINE), Embase, CINAHL, 
and the Cochrane Library were searched from database 
inception to 6 March 2023 for studies of any design and 
in any setting that reported rates of depressive symp-
toms after surgery resulting in a stoma. Publications 
from any country were included. The search strategies 
were designed to include DSM-5 requirements for major 
depressive disorder of either depressed mood or anhedo-
nia [3], and are detailed within Additional file 1: Appen-
dix  1. Searches were not limited by language and no 
publication restrictions were implemented. During the 
process of searching, 14 full-texts could not be obtained.
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Data extraction
Two reviewers independently screened titles and 
abstracts, reviewed full texts, and extracted data using 
a standard extraction form. Screening of titles and 
abstracts was facilitated via a web application (Rayyan, 
Qatar Computing Research Institute, Ar-Rayyan, Qatar) 
[16]. Disagreements were resolved by consensus. The 
extracted data included research design, study setting, 
population characteristics, intervention characteristics, 
comparator characteristics, timeframe for follow-up, 
quantitative and qualitative outcomes, source of fund-
ing and reported conflicts of interest, methodological 
quality information, and other information relevant to 
the review questions. Data were synthesised in nar-
rative and tabular formats. The primary outcome was 
rates of depressive symptoms after stoma surgery. Effect 
on depressive symptoms was investigated for age, sex, 
region, before versus after stoma surgery, stoma versus 
no stoma populations, colostomy versus ileostomy, per-
manent versus temporary stoma, surgical pathology, and 
time after surgery.

Data analysis
Data analyses were performed using Stata Statistical 
Software: Release 15.1 College Station, TX: StataCorp 
LP. To evaluate heterogeneity, we used the I2 statistic 
(with I2 > 50% indicating significant heterogeneity) and 
Cochran’s Q p value (with p < 0.05 indicating signifi-
cant heterogeneity). A random-effects model was used 
throughout. A p value of < 0.05 denoted statistical signifi-
cance. A Funnel plot was constructed for each variable to 
test for publication bias. An Egger’s Test was performed 
for each variable to test for small study effects. A variable 
was included in the meta-analysis if ≥ 2 articles meet-
ing inclusion criteria reported sufficient data for that 
variable.

Prevalence of depressive symptoms (with 95% confi-
dence intervals (CIs)) were calculated for each study, and 
all studies were combined within a Forest plot. Predic-
tors of mean age, male sex, and region of procedure (with 
95% confidence intervals) were presented in a Forest plot. 
Within this study, regions were split into four groups: 
Asia–Pacific; Europe; Middle East/Africa; and North 
America. Meta-regressions were performed incorporat-
ing the prevalence of depression versus these respective 
predictors. Odds of experiencing depressive symptoms 
before and after stoma surgery, and for stoma versus non-
stoma patients, were calculated for each respective study 
(with 95% CIs), then all respective studies were combined 
within a Forest plot. Mean differences regarding depres-
sive symptoms for stoma versus non-stoma patients 
(measured via the Hospital Anxiety and Depression Scale 
(HADS)) [17], and colostomy versus ileostomy patients, 

were calculated for each respective study (with 95% CIs), 
and all respective studies were combined within a Forest 
plot.

Methodological quality was independently assessed 
by two reviewers using validated tools. The Downs and 
Black checklist [18] was used for risk of bias assessment 
for included non-randomised studies of interventions 
(NRSIs). This checklist evaluates risk of confounding 
and selection bias, methods used to ascertain exposures 
and outcomes, and selection of the reported results from 
among multiple measurements or analyses of specified 
outcomes. The subsections within this checklist incor-
porate measurements of study reporting, external valid-
ity, internal validity, bias, confounding, and statistical 
power. Within the original version of the Downs and 
Black checklist that was used, no specific scoring system 
or cut-offs are specified, with the independent reviewers 
conducting the critical appraisal left to make an overall 
assessment of the study’s methodological quality and risk 
of bias based on a total score out of 32 [18]. Version 2 of 
the Cochrane tool for assessing risk of bias in randomised 
trials [19] was used to critically appraise any included 
randomised controlled trials (RCTs).

Results
Study characteristics
Searches identified a total of 7,020 records (6,032 unique 
reports), from which 333 full-text articles were retrieved 
and 68 of these studies were included (Fig.  1). Median 
sample size across all studies was 66 (IQR: 38.8–187). A 
list of studies excluded at full-text review, with justifica-
tion of exclusion for each potentially relevant study, can 
be found in Additional file 1: Appendix 2. The character-
istics of the included studies are outlined in Table 1.

Depressive symptoms after stoma surgery
Of the included studies, 44 reported rates of depressive 
symptoms after stoma surgery as a proportion of the 
respective study populations. Median sample size within 
these studies was 76.5 (IQR: 43–214.8). From these 
populations, the median rate of depressive symptoms 
after stoma surgery was 42.9% (IQR: 24.2–58.9%) across 
all timepoints after surgery. Overall results of the meta-
analyses that were conducted, including the Egger’s tests 
for small study effects and meta-regressions, are summa-
rised in Table 2.

Depressive symptoms were measured using both vali-
dated and non-validated tools across the 68 included 
studies. The most common validated measures that 
were used were the Hospital Anxiety and Depression 
Score (HADS, total score of 21) [17], the Beck Depres-
sion Inventory (BDI, total score of 60) [88], and the 
Patient Health Questionnaire-9 (PHQ-9, total score 
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of 27) [89]; these were used to measure postoperative 
depressive symptoms in 17, 4, and 4 studies, respec-
tively. Of the included studies, 17 studies measured 
postoperative depressive symptoms using the HADS 
and reported extractable mean or median scores across 
the study cohorts [29–31, 33, 35, 38, 44, 47, 52–54, 
57, 60, 65, 66, 78, 81]. For the 14 studies that reported 
mean HADS scores, the median reported mean HADS 
score was 5.1 (IQR: 4.5–7.0) [29–31, 35, 38, 44, 47, 
52–54, 57, 60, 78, 81]. The other three studies utilising 

the HADS reported median scores, and the median 
reported median HADS score was 3 (IQR: 2.75–3) 
[33, 65, 66]. These HADS scores are within the normal 
range (0–7) for the HADS scoring criteria, and thus 
did not meet the clinical threshold for major depres-
sive disorder [17]. Of the included studies, four used 
the PHQ-9 as a measure of depressive symptoms, how-
ever none reported raw PHQ-9 scores, merely rates of 
depressive symptoms within the study population [45, 
62, 69, 82]. Of the four included studies that used the 

Fig. 1  Study selection
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BDI, all reported mean scores [25, 42, 49, 50]. For these, 
the median reported mean BDI score was 10.0 (IQR: 
5.7–14.0), which was within the normal range of the 
scoring criteria (0–10), whereas the upper quartile falls 
into the mild mood disturbance range (11–16) [88].

Effect of age
The prevalence of postoperative depressive symptoms 
was pooled across 27 studies reporting extractable data 
regarding age using a random effects meta-analysis 
model. Heterogeneity in the study estimates was assessed 
using the I-squared statistic (98.3%) and Cochran’s Q p 
value (< 0.001) which showed significant heterogeneity. 
The overall mean prevalence of depressive symptoms 
within these studies was 0.46 (95% confidence inter-
val (CI): 0.35, 0.57) (Fig.  2). A Funnel plot shows pos-
sible publication bias (Supplementary Fig.  1), however 
the Egger’s Test does not suggest small study effects 

(p = 0.635). Means and standard deviations of age were 
pooled across 22 studies using a random effects meta-
analysis model (Fig.  3). Heterogeneity in the study esti-
mates was assessed using the I-squared statistic (0%) and 
Cochran’s Q p value (0.962) which showed no heteroge-
neity. The overall mean age is 59.6 (95% CI: 54.1, 65.2). A 
Funnel plot indicated publication bias and an Egger test 
indicated small study effects (p = 0.001) (Supplementary 
Fig.  2). A meta-regression was performed to assess the 
association between prevalence of postoperative depres-
sive symptoms and age as a predictor. No statistically sig-
nificant association was found (p = 0.592).

Effect of sex
The prevalence of postoperative depressive symptoms 
was pooled across 35 studies reporting extractable data 
regarding sex using a random effects meta-analysis 
model. Heterogeneity in the study estimates was assessed 

Table 2  Results of Egger’s test for small study effects and meta-regressions

Test Dataset Outcome Predictor Comparison Mean difference 
(95% CI)

Comparison 
P value

Global P value

Egger Age Prevalence of 
depressive symp‑
toms

0.635

Meta-regression Age Prevalence of 
depressive symp‑
toms

Age -0.003 (-0.128, 
0.007)

0.592

Egger Age Age 0.001

Egger Gender Prevalence of 
depressive symp‑
toms

0.930

Meta-regression Gender Prevalence of 
depressive symp‑
toms

Proportion Male 0.410 (-0.034, 
0.854)

0.069

Egger Gender Gender 0.224

Egger Region Prevalence of 
depressive symp‑
toms

0.041

Meta-regression Region Prevalence of 
depressive symp‑
toms

Region Europe vs Asia–
Pacific

0.037 (-0.115, 
0.188)

0.629 0.002

Middle East / 
Africa vs Asia–
Pacific

0.364 (0.162, 
0.566)

0.001

North America vs 
Asia–Pacific

-0.033 (-0.220, 
0.154)

0.722

Egger Before versus after 
stoma surgery

Odds of depres‑
sive symptoms

0.229

Egger Other: Stoma 
versus No stoma

Odds of depres‑
sive symptoms

0.352

Egger HADS: Stoma 
versus No stoma

Mean difference 
of depressive 
symptoms

0.461

Egger Colostomy versus 
Ileostomy

Mean difference 
of depressive 
symptoms

Did not converge
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using the I-squared statistic (98.44%) and Cochran’s Q 
p value (< 0.001) which showed significant heterogene-
ity, however this was less relevant as a random effects 
model was used. The overall mean prevalence of depres-
sive symptoms within these studies was 0.46 (95% con-
fidence interval (CI): 0.36, 0.56) (Fig.  4). A Funnel plot 
shows possible publication bias (Supplementary Fig.  3), 
however Egger’s Test does not suggest small study effects 
(p = 0.930). Prevalence of male sex was pooled across the 
35 studies using a random effects meta-analysis model 
(Supplementary Fig.  4). Heterogeneity in the study esti-
mates was assessed using the I-squared statistic (91.21%) 
and Cochran’s Q p value (< 0.001) which showed signifi-
cant heterogeneity, however this was less relevant as a 

random-effects model was used. The overall mean pro-
portion of male sex within the study populations was 0.55 
(95% CI: 0.50, 0.60). A Funnel plot indicated publication 
bias and an Egger test indicated no small study effects 
(p = 0.226) (Supplementary Fig.  5). A meta-regression 
was performed to assess the association between preva-
lence of postoperative depressive symptoms and sex as 
a predictor. No statistically significant association was 
found (p = 0.069).

Effect of geographic region
The prevalence of postoperative depressive symptoms 
was pooled across 44 studies reporting extractable data 
regarding region using a random effects meta-analysis 

Fig. 2  Forest plot showing prevalence of depressive symptoms after stoma surgery in studies reporting patient age
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model. Heterogeneity in the study estimates was assessed 
using the I-squared statistic (98.6%) and Cochran’s Q p 
value (< 0.001) which showed significant heterogene-
ity, however this was less relevant as a random effects 
model was used. The overall mean prevalence of depres-
sive symptoms within these studies was 0.44 (95% confi-
dence interval (CI): 0.36, 0.52) (Supplementary Fig. 6). A 
Funnel plot shows possible publication bias (Supplemen-
tary Fig. 7) and Egger’s Test does not suggest small study 
effects (p = 0.041). Meta-regressions were performed to 
assess the association between prevalence of depressive 
symptoms and region as a predictor. Within this, study 
regions were split into four groups: Asia–Pacific; Europe; 
Middle East/Africa; and North America. There was a 
statistically significant association between region and 

postoperative depressive symptoms (p = 0.002). When 
comparing Europe versus Asia–Pacific regions, the mean 
difference was 0.037 (-0.115, 0.188), and this was not sta-
tistically significant (p = 0.629). When comparing Mid-
dle-East/Africa versus Asia–Pacific regions, the mean 
difference was 0.364 (0.162, 0.566), and this was statis-
tically significant (p = 0.001). When comparing North 
America versus Asia–Pacific regions, the mean difference 
was -0.033 (-0.220, 0.154), and this was not statistically 
significant (p = 0.722).

Before versus after stoma surgery
The odds of experiencing depressive symptoms before 
versus after stoma surgery were pooled across four stud-
ies providing extractable data using a random-effects 

Fig. 3  Forest plot summarising mean age and standard deviations in studies with data regarding effect of age on depressive symptoms after stoma 
surgery
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meta-analysis model. Within these studies, follow-up 
ranged up to one year after stoma surgery [47]. Het-
erogeneity in the study estimates was assessed using the 
I-squared statistic (0%) and Cochran’s Q p value (0.592) 
which showed no heterogeneity. The overall difference 
in odds of experiencing depressive symptoms was 24% 
greater after stoma surgery versus before (1.24, 95% CI: 
0.95, 1.62) (Supplementary Fig. 8). A Funnel plot showed 
no possibility of publication bias (Supplementary Fig. 9), 
and an Egger’s test indicated no small study effects 
(0.229).

Stoma versus non‑stoma populations
Across four eligible studies, stoma and non-stoma pop-
ulations were directly compared with regards to odds 
of experiencing postoperative depressive symptoms. 
Heterogeneity in the study estimates was assessed using 
the I-squared statistic (79%) and Cochran’s Q p value 
(0.003) which showed significant heterogeneity, how-
ever this was less relevant as a random-effects model 
was used. The overall difference in odds of experiencing 
postoperative depressive symptoms was 27% greater in 
non-stoma surgical population versus stoma surgical 

Fig. 4  Forest plot showing prevalence of depressive symptoms after stoma surgery in studies reporting patient sex
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populations (1.27, 95% CI: 1.14, 1.40) (Supplementary 
Fig.  10). A Funnel plot showed a small possibility of 
publication bias (Supplementary Fig.  11), and an Egg-
er’s test indicated no small study effects (0.352).

Mean differences in postoperative depressive symp-
toms, as measured by the HADS [17] in stoma versus 
non-stoma populations were pooled across three studies 
providing extractable data using a random-effects meta-
analysis model. Heterogeneity in the study estimates 
was assessed using the I-squared statistic (74.6%) and 
Cochran’s Q p value (0.02) which showed significant het-
erogeneity, however this was less relevant as a random-
effects model was used. The overall mean difference in 
postoperative depressive symptoms was 58% less in non-
stoma surgical population versus stoma surgical popula-
tions (0.42, 95% CI: 0.20, 0.65) (Supplementary Fig. 12). 
A Funnel plot showed no possibility of publication bias 
(Supplementary Fig. 13), and an Egger’s test indicated no 
small study effects (0.461).

Colostomy versus Ileostomy
Mean differences in postoperative depressive symptoms 
in colostomy versus ileostomy populations were pooled 
across two studies providing extractable data using a ran-
dom-effects meta-analysis model. Heterogeneity in the 
study estimates was assessed using the I-squared statis-
tic (0%) and Cochran’s Q p value (0.804) which showed 
no heterogeneity. The overall mean difference in postop-
erative depressive symptoms was 51% less in ileostomy 
populations versus colostomy populations (0.49, 95% 
CI: 0.15, 0.84) (Supplementary Fig.  14). A Funnel plot 
showed no possibility of publication bias (Supplementary 
Fig. 15), and an Egger’s test did not converge.

Permanent versus temporary stoma
Amongst the included studies, four compared depres-
sive symptoms in cohorts of permanent versus tempo-
rary stomas, all using different measures of depression. 
Blackwell et  al. found higher rates of depressive symp-
toms requiring antidepressant medication in those with 
permanent stomas versus those with temporary stomas 
(37.1% versus 33.5%) [28]. Davis et  al. found that those 
with permanent stomas had significantly greater depres-
sive symptom severity than those with temporary stomas 
(p = 0.023) [37]. Hong et al. compared BDI scores in the 
two populations, however did not find a statistically sig-
nificant difference (p = 0.276) [42]. In contrast, Knowles 
et  al. found greater depression severity scores in those 
with a temporary stoma versus those with a permanent 
stoma, however it was not stated whether this difference 
was statistically significant [53].

Effect of surgical pathology
Of the included studies, three compared depres-
sive symptoms in populations with different surgical 
pathologies [20–22]. Abdalla et  al. measured depressive 
symptoms using the Patient-Reported Outcomes Meas-
urement Information System (PROMIS) in stoma 
patients who underwent surgery for Crohn’s disease 
that was active versus in remission, and found greater 
depression severity in those with active disease [20]. 
Ananthakrishnan et  al. compared rates of depression in 
cohorts of Crohn’s disease and ulcerative colitis patients, 
and found higher rates in those with Crohn’s disease 
(65.9% versus 47%, respectively) [21]. Anaraki et al. com-
pared rates of depression in cancer versus non-cancer 
patients, and did not find a statistically significant differ-
ence (p = 0.19) [22].

Effect of time after surgery
Of the included studies, three reported longitudinal data 
characterising changes in depressive symptoms with 
time after surgery [24, 30, 79]. Armbruster et  al. meas-
ured depressive symptoms using the Center for Epi-
demiologic Studies-Depression Scale, whereas Bullen 
et al. and Shrestha utilised the HADS. Armbruster et al. 
reported depressive symptoms preoperatively, 6 months 
postoperatively, and 12  months postoperatively in a 
population of women undergoing pelvic exenterations, 
and found a change with time that was not significant 
(p = 0.78) over the three respective time points [24]. Bul-
len et  al. reported depressive symptoms preoperatively 
and 3 months postoperatively in a population of patients 
undergoing surgery for colorectal cancer or inflamma-
tory bowel disease, and found that stoma patients experi-
enced significantly greater levels of depressive symptoms 
throughout the study and increased depression sever-
ity with time [30]. Shrestha et  al. investigated a range 
of patients with a stoma and found that proportions of 
abnormal depressive symptoms within the study popu-
lation decreased relative to their time from stoma sur-
gery: 71.4% at 2 months to 1 year, 65.1% at 2–5 years, and 
58.3% at greater than 6 years [79].

Risk of bias
The 65 included NRSIs that were critically appraised 
using the Downs and Black checklist [18] were criti-
cally appraised by the two independent reviewers to be 
of low to moderate methodological quality overall. The 
individual breakdown of these scores can be found in the 
Additional file 1. Mean scores, representing the mean of 
the average of the two reviewer scores, were calculated 
for each category. Calculated means were as follows: 
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total mean score 18.7 out of 32 (SD: 2.9, range 11–25.5); 
reporting sub-scale mean score 8.4 out of 11 (SD: 1.3, 
range 4.5–10.5); external validity sub-scale mean score 
1.0 out of 3 (SD: 0.8, range 0–3); bias sub-scale mean 
score 4.3 out of 7 (SD: 0.5, range 3–5); confounding 
sub-scale mean score 2.5 out of 6 (SD: 0.8, range 0.5–4); 
power sub-scale mean score 4.7 out of 5 (SD: 0.9, range 
1–5). The three RCTs that were critically appraised using 
version 2 of the Cochrane tool for assessing risk of bias in 
randomised trials [19] were found to range between hav-
ing some concerns of risk of bias to low risk of bias [31, 
55, 60].

Discussion
To our knowledge, this is the first systematic literature 
review and meta-analysis to characterize depressive 
symptoms after stoma surgery and identify potential 
predictive factors. Depressive symptoms occur in almost 
half (43% across all timepoints) of stoma surgery patients, 
however mostly occur at a level of severity below the 
DSM-5 clinical threshold for major depressive disorder, 
based on pooled scores of validated depression measures 
(HADS, BDI, PHQ-9) and their associated severity crite-
ria [3]. Given that this rate of depressive symptoms is sig-
nificantly higher than the reported rates (under 20%) in 
the general population, both before and after COVID-19 
[90], and also many inflammatory bowel disease [91] and 
colorectal cancer [92] populations presented in the peer-
reviewed literature, it is likely that a proportion of this 
figure is a direct result of stoma surgery itself, however 
it is also likely that another proportion is as a result of 
having and managing a stoma in the short and long-term, 
and the psychosocial modifications that accompany this. 
Pooled scores for respective validated depression meas-
ures (HADS, BDI, and PHQ-9) across studies reporting 
those scores were below clinical thresholds for major 
depressive disorder according to severity criteria of the 
respective scores. Geographic region was significantly 
predictive of experiencing postoperative depressive 
symptoms, whereas age and sex were not. Odds of expe-
riencing depressive symptoms were greater after stoma 
surgery versus before, and were less frequent in non-
stoma surgical populations versus stoma surgical popu-
lations for studies conducting this comparison and using 
the validated HADS measure. However, of those expe-
riencing depression after surgery, depressive symptoms 
were greater in non-stoma versus stoma populations. 
Ileostomy patients were less likely to experience postop-
erative depressive symptoms compared with colostomy 
patients, as were those with a permanent stoma versus a 
temporary stoma. Higher rates of depressive symptoms 
were reported after stoma surgery for patients with active 
Crohn’s disease versus those without, which may be 

considered surprising given that stomas are expected to 
improve quality of life in many of these cases, particularly 
in Crohn’s disease patients who fail to respond to medical 
therapy. The evidence for the association between time 
since surgery and depressive symptoms is mixed, with 
three studies reporting no association, a positive associa-
tion, and a negative association respectively [24, 30, 79]. 
This may be considered surprising as many of the patient 
populations within these studies involved those with 
colorectal cancer, as there may be expected to be a period 
of post-traumatic growth (enduring positive psychologi-
cal change as a result of adversity, trauma, or challeng-
ing life circumstances) [93] after undergoing life events 
such as stoma surgery, and it could be hypothesised that 
these patients may be experiencing depressive symptoms 
that vary depending on their response to their cancer, as 
opposed to the stoma itself. Methodological quality var-
ied across the included studies as assessed by the Downs 
and Black and Cochrane RoB 2.0 checklists. Accord-
ing to Downs and Black checklist, the 65 NRSIs were of 
low to moderate methodological quality. According to 
Cochrane RoB2, the three RCTs ranged from low risk of 
bias to some concerns of bias.

The pathophysiology of depression comprises both psy-
chosocial and biological components, and there is strong 
evidence of a causal link between environmental milieu 
and depressive symptoms [4]. Psychological adjustment 
before and after stoma surgery can be conceptualised 
within Engel’s biopsychosocial model [9] as an aggre-
gation of stressors that patients experience and must 
manage: physical symptoms of their illness, diagnosis, 
the informed decision to have surgery, undergoing sur-
gery, and then managing the resultant stoma bag and its 
associated implications. A considerable biological toll is 
exacted from these patients as they have been burdened 
with a significant chronic disease, and undergo major 
surgery to produce a stoma. The significant morbid-
ity that usually follows stoma surgery is well established 
[94]. Most of the recent literature in this area relates to 
the psychosocial changes that occur after surgery [11, 12, 
95, 96]. Patients likely undergo a form of grieving as they 
experience a loss of self-concept during psychological 
adjustment to their stoma [97]; losing elements of their 
independence, body-image, self-worth, hobbies, relation-
ships, and intimacy. Despite historical advances in stoma 
appliances and stomal nursing care, the psychosocial 
adjustment required by patients is still considerable [98]. 
In addition to developing stoma care self-efficacy, learn-
ing to accept the necessity of the stoma bag and its care 
despite prominent social stigma and also maintaining 
interpersonal relationships may be challenging for stoma 
surgery patients [99]. Throughout the initial adjust-
ment after surgery, strength of social supports may be 
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as important as access to stoma care. Further, cost-effec-
tive methods of enhancing shared decision-making may 
improve patient adherence to management plans as with 
other forms of chronic disease [100].

Although there were insufficient data to be evaluated 
within this present study, the effect of socioeconomic 
status, city versus rural setting, urgency of stoma sur-
gery, cultural differences, strength of familial and com-
munity supports, and participation in stoma support 
groups should be explored in future research for the 
benefit of stoma care. Given that psychological adjust-
ment to stoma surgery encompasses a wide range of bio-
logical, psychological, and socioeconomic factors, it is 
likely that vulnerable populations will face inequalities in 
health outcomes [101]. The authors hypothesise that this 
may provide an explanation for the significant difference 
between geographical region in occurrence of depres-
sive symptoms after stoma surgery that was found in the 
present study. Separate to patients who have undergone 
stoma surgery, variation at a country level in depressive 
symptoms has been well described in the prominent lit-
erature, with individual-level factors, socioeconomic and 
sociocultural inequality, and population characteristics 
being identified as having significant association with 
observed differences [102, 103]. Given the importance of 
patient demographics, and sociocultural and socioeco-
nomic milieu, on the care and biopsychosocial outcomes 
of patients who have undergone stoma surgery, it is intui-
tive that depressive symptoms in this patient population 
would vary significantly according to geographical region 
when all of these associated factors also vary signifi-
cantly according to geographical region. Of note within 
the present study’s results, although geographic region 
was found to be a factor that was significantly associated 
with depressive symptoms after stoma surgery, in direct 
comparisons between regions, only the Middle East / 
Africa versus Asia–Pacific was found to be significantly 
different with regards to depressive symptoms (differ-
ences in Europe versus Asia–Pacific and North America 
versus Asia–Pacific comparisons were not statistically 
significant). These findings could potentially reflect soci-
ocultural differences and differences in approaches to 
the perioperative biopsychosocial care of patients under-
going stoma surgery between the two geographical 
regions. Going forward, these findings should be evalu-
ated through robustly designed studies and findings inte-
grated within evidence-based care that span multiple 
geographic regions and patient populations.

The greater incidence and severity of mood disorders 
following colostomy is likely attributable to a myriad of 
social and biological factors. From a biological perspec-
tive, two key concepts have emerged over the past dec-
ade which may contribute to the development of mood 

disorders: inflammation and the microbiome. Under 
homeostatic conditions, bidirectional communication 
exists between the resident microbiome and the gut-
brain axis, with the microbiome releasing neuroactive 
molecules including short-chain fatty acids, neurotrans-
mitters (e.g. GABA), hormones, and immune modula-
tors. In addition, the microbiome synthesizes precursors 
for several neurotransmitters (e.g. L-tryptophan) [104]. 
These microbiome-derived molecules influence brain 
development, psychology, and in turn behaviour [105]. 
Insults which disrupt or alter the microbiome’s compo-
sition (and hence the type of molecules released) have 
been associated with alterations in behaviour and the 
development of mood disorders in humans and animals 
[104]. Furthermore, patients with depression have shown 
gut microbiome dysbiosis [106]. Since surgical resection 
of the colon is a significant insult that unavoidably modi-
fies the microbiome’s composition (due to perioperative 
interventions [bowel preparation and antibiotics] and 
the surgery itself [resection, transplant, stoma forma-
tion]) [107, 108], and the current results demonstrate an 
increased prevalence of mood disorders following sur-
gery, it is interesting to speculate whether microbiome 
modifications contribute to the development of mood 
disorders in these patients, and whether interventions 
aimed at modifying the microbiome may improve their 
condition.

Inflammatory processes are implicated in the patho-
physiology of depression [1]. The bidirectional relation-
ship between depression and inflammation has changed 
across evolutionary time, potentially explaining greater 
rates of depression in the more sanitary environments 
of modern societies [109]. About a quarter of patients 
with depression likely display evidence of low-grade 
inflammation, with over half of patients having mildly 
elevated C-Reactive Protein levels [110]. Stoma surgery is 
most frequently conducted in the treatment of colorec-
tal cancer or inflammatory bowel disease. For both dis-
eases, inflammation is key within the pathophysiology 
[111, 112]. While the psychosocial changes that occur in 
patients’ lives after stoma surgery are important to the 
considerable rates of postoperative depressive symptoms, 
it is possible that there is also a biological component of 
inflammation within the multifaceted pathogenesis [4]. 
Further research comparing depressive symptoms after 
surgery in patient populations with inflammatory dis-
eases versus those without, is needed to clarify the role 
that inflammation plays in these patients’ postoperative 
psychological symptoms and whether non-steroidal anti-
inflammatory drugs may have utility [113].

This study’s findings add to the growing evidence that 
mental health issues occur after stoma surgery, and echo 
the need for greater prioritisation within clinical care 
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[11, 12, 95, 96]. Going forward, perioperative protocols 
should be modified to optimise psychological adjustment 
following significant surgery-induced changes in func-
tional capacity or body image. Recent studies have indi-
cated that increased access to psychological support may 
be beneficial for certain stoma surgery populations [114]. 
Along with preoperative workup of biological risks that 
could worsen surgical and anaesthetic outcomes, more 
rigorous psychological evaluation should be conducted 
before surgery to screen for individuals vulnerable to 
worse psychological outcomes. After surgery occurs, psy-
chological evaluation must be undertaken in the immedi-
ate postoperative period so that longer-term adjustment 
can be optimised and evidence-based psychotherapy or 
pharmacotherapy implemented if appropriate. Given that 
most of the postoperative depressive symptoms charac-
terised in this study did not reach the clinical threshold 
for major depressive disorder [3], a multidisciplinary 
approach should be undertaken early in this patient pop-
ulation to prevent progression past this threshold.

This study has several limitations that are inherent to 
studies of this kind. Both validated and non-validated 
measures of depressive symptoms were used within the 
included studies, and this may have added bias to sub-
sequent findings. The included studies varied widely in 
their methodological quality, and in their study design 
ranging from qualitative studies to RCTs; both these fac-
tors increase the risk of bias within the conclusions. How-
ever, the large evidence base and rigorous adherence to 
internationally accepted reporting guidelines [13, 14] that 
we employed should improve the reliability of this study’s 
findings. The diagnostic definition of major depressive 
disorder within the DSM-5 is multifaceted, reflecting the 
reality that depression can present in various ways [3]. 
Accordingly heterogeneity was found regarding the defi-
nition of depression in many of the included studies. To 
minimise any possible resultant bias, our review search 
strategies were designed in accordance with the DSM-5 
definition of major depressive disorder, and emphasis 
was given to raw rates of depressive symptoms within 
stoma surgery populations as opposed to their severity.

Conclusion
Depressive symptoms occur in almost half of stoma 
surgery patients, however mostly occur at a level of 
severity below the DSM-5 clinical threshold for major 
depressive disorder. Geographic region may be predic-
tive of these postoperative depressive symptoms. Type 
of stoma, stoma permanency, and surgical pathology 
may influence the development of depressive symptoms 
after stoma surgery. Perioperative care may be enhanced 
by increased psychological evaluation to screen for 

vulnerable individuals in the preoperative period, and 
detect depressive symptoms in the postoperative period 
so that psychosocial adjustment can be optimised via 
appropriate psychotherapy. Future research should inves-
tigate depressive symptoms before versus after stoma 
surgery, and sub-analysed and controlled for different 
pathology indications for surgery.
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