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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 I* statistic
(with *>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 (Cls)) 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% Cls), 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,

Page 3 of 20

were calculated for each respective study (with 95% Cls),
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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Fig. 1 Study selection

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

Publications excluded (n =251)
Wrong population (n = 47)
‘Wrong outcomes (n = 62)
Wrong study type (n = 106)
Data of interest unable to be
extracted (n = 36)

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



(2023) 23:352 Page 5 of 20

Kovoor et al. BMC Psychiatry

21005
9J17 JO A)jenD 9oUsaURUODU|
AW0150|0D) 192UeD [R1DY |eD>e JO 3|EDS UOoISsaIdag /SC ASAINS  |euoiieuIIU| 500C [1¥] 49z|0H
SN 132UPD |B1D310|0D) pa1epI{eA-UON 1S 2A1eljEND pue A9AINS VSN 110Z [o¥] eI
AUW0150]0D) 190UeD [B1DY p31epI|eA-UON 5SS AIMINS uspamg 9102 [6€] Zo|pZUOD
3eds
AW0350IN ‘AUWI0ISO|! ‘AWI0ISO[0D) SN uolssaidaq pue A1aixuy |edsoH 67/ ASAING eUIYD /107 [g€] buan
AW0350]03 “AW01SO3)| SN pue Jadue) P31epI[eA-UON GS ASAING elpu| 020¢ [£€] sineg
AUW01503)|| ag| 4aoued p31epI|eA-UON 957 AdnIng puejai| 9102 [9€] uospineq
3ens
SN 130U |B1D210|0D)  UoIssalda pue A1axuy [endsoH o 110402 aAnesedwod) |ebniiod 8007 [g€] w0
2402S 3JI7 JO Aljeny aduaun
AUW0350]0D) 9DUBUIIUODUI [eD94  -UODU| 8234 JO 9|BIS UOIssaidag 6¢ 11040d aAResedwod) VSN 9007 [€] unoynbjod
3eas
SN Ainfur p1od [eulds  uoissaida pue Aaixuy [endsoH 16 ASAING N 102 [£€] anrIBHOD)
A(UE] JUSWINIISU| 317 JO
-puadsp ewols 10 AWoIsOaYdRI| 19DUBD DU pue peaH  Aljeny Uolbulysepn Jo ANsIsAIUN 44 A3nINng VSN £10¢ [z€] uayD
3eas
AW0350]03 “AW01SO3)| SN uoissaidaq pue A1aixuy [exdsoH |Z  [eU1 P3)|0JIUOD) PAsILIOpURY SN 5007 [L€] uypneyd
3eas
SN gl 49dueDd [e102I0j0D)  uoIssaida pue A1aIxuy |endsoH a4 1104od aAnesedw o) elesISNY z10¢ [0€] uajng
3ess
SN 190Ued [e1day  uolssaidag pue A1aixuy [endsoH 29 ASAINS  spuepIaYIaN 1107 [67] ewassog
AjoAnelsdo
SN 95835IP SUYoID -150d asn uessaidapliue maN L0y 110402 3A1122ds0119Y Nl 0202 [82] [lomyelg
Awoisoln 9DUSUIIUODUI [ pajepljeA-UoN 6l A3nng aouel 1007 [£7] neg
3|eds 31| Jo Alljenb asuaunUodU|
Awo1s09)| 130UeD [e103Y [eD3R JO 3[BIS UoISSaIdag S 11002 aARdadsoid leIEN 1107 [97] Dislieg
AUW03503)1 “AUWI0ISO[0D) 132UeD |B1D310|0D) AIOJUSAU| UOISsaIda( %039 0S5 |0JUOD-35BeD dAIIDRdS0IIRY Ayn] 8102 [s7] 1keyeg
9|eds uoissaldag-salpnis
AU0350]0D IERV:H) o160jo1uwapId] Joy Ja1us) % AdMINS VSN 810¢ [f2] J91snuquuly
uofpelpel ‘leyusbuod ‘e|nisy
‘uo1dNSqo ‘spiuolad ‘ewnely
AW 01501N “AW01SO|0D ‘AU0ISO)|| ‘sjs0109u ‘sdAjod ‘Qg| 4soued) p31epI[eA-UON 201 ASAING uell (9)zLoe [€7] eseuy
uoljelpel ‘|eyuabuod ‘ejnisy
‘uo11dNJISqO ‘siIUoIIRd ‘ewinely
AUl01504N “AW0ISO|0D ‘AUI0ISO)|| ‘sisoldau ‘sdAjod ‘gg| 4edued) p31epI{eA-UON 201 Aaning uel| 10z [c2] eseuy
SN adl 6-ADI 851 1040D 3A123ds0119Y VSN €10¢ [1T] ueuysiyelpueuy
SN adl SINOYd 86¢ Aoning VSN 910¢ [0Z] ellepqy
swoydwiAs
(s)adA] ewolg ABojoyied aAIssaidaq jo ainsealy 9zis sjdwes ubisaq A1i3uno> Jeap loyiny

K1961ns ew01s 1a1ye swoldwiAs aaissaidap buipiodal saipnis papn|pul 4o sD1sHa1deIRY) L d|geL



(2023) 23:352 Page 6 of 20

Kovoor et al. BMC Psychiatry

AW0350IN ‘AUWI0ISO3|| ‘AWI0ISOJ0D) SN 6-2JIBUUONSIND Y1|eaH Judlied 6 AMINS SN 6102 [29] amon
3eds
AUI0150]0D 132UeD |B1D210|0D) Buley uolssaldag uoljiweH €9 |0JJU0D-358D) eulyd 1z07 (o1 nn
3eds
AWI0350]0 “AW0ISO3)| 132U [B1D240|0D)  UOIssalda pue A1aixuy [endsoH 7 [el] P3]|0JIUOD) pasiwopuey alodebulg 6102 [09] Wi
3ens
AUI01503]1 “AW0IS0IRN J9oued Jappelg  uolissaidag pue A1aIxuy [eHdsoH S6 110yod aAneseduwlo) pue|od 1207 [65] Bsuwa]
SN SN pa1epljeA-UoN 6l Aoning AN 610¢ (851 quie
3|edS Uols
AW0350IN ‘AUWI0ISO3|| ‘AWI0ISOJ0D) 192UBD J3ppPE|] IO [B1D9Y -saidag pue A1aixuy [e1dsoH 3¢ AdMINS VSN 9102 [£S] asnosy|
AW03s03)1 “AWI03ISO[0D) 130UeD [e1D3Y paiepljeA-UoN oyt A3nINg VSN 600¢ [95] asnouy|
S95eISIP
ubiuaq |euenad ‘SOUIOIPUAS 9eds
AUW0350]|0D “AW0ISO3)| sisodAjod 4)aoued‘gg|  uoissaidaq pue A1axuy [endsoH ¥1T el pa|joauoD) pasiwopuey Ayn] 720t [G5] o0y
SN pue 3|eds uols
AUWI0350|0D ‘AWI0ISO||  ‘9SBISIP JBINDILSAIP J90uUed ‘ag| -saidag pue A1a1xuy [e1dsoH 051 AdMINS ellesISNY 10T [#7G] S9|MOU
3eds
SN 9583SIP SUYoID)  uolssaldag pue A1aixuy [e1dsoH XS AdnINg elRASNY  (2) €107 [£G] So|MmOU
3ens
AUW03503)1 “AUWI0ISOJ0D) agl uoissaidag pue A1a1xuy [e1dsoH €8 Aaning ellesSNY £10C [2S] so|Mmouy
AW0350IN ‘AUWI0ISO|| ‘AWI0ISOJ0D) SN pUB J22URd |9MOg p31epI|eA-UON 08¢ AdMINS ellessSNy 1207 [1G] 1219119
[oh)
AUW03503]1 “AWI0ISO[0D) SAI1RIDD|N I9DURD |B1DI0|0D) KIOJUSAU| UOISsaIda( 3oag 99 110402 9A1129ds0ld pue|ul4 861 [0S] Usulkler-sebuesiijey
SIH0S
AUW0150]0D) 9AI1RIDD|N 4SDURD |B1D10|0D) KJIOJUSAU| UOISSaIda( %09 99 110402 9A129ds0ld pueul4 €861 [6] Usulkier-sebueyiey
ejnisy 2
AUWI01503]||  |eulbeA-03D31 PadNpUl-UOIielpey 4O A)l|enD 92UaURUODU| [eD34 4 110402 aApesedwlod) Ayn] 9102 [8¥] 1|eARN IR
9|eds uols
AUW0350]0D 190Ued [B109Y -saidag pue A1a1xuy [e1dsoH /9 LEIVIIS eUIYD 6102 [/#] uir
AW0150]0D ‘AWI0ISO3)|| SN pajepl|eA-UoN ¢y A3MINS equUeT S (2) £10C [o7] yeleseher
AW0350]0D “AW0ISO3)| SN 6-2/IeUUONSIND Y1BaH JUdlied % Aaning VERRTIS 1102 [S#] yeleseler
3eas
AW0350]0D “AW0ISO3)| uonednsuod dluolyD)  uolssaldag pue A1aixuy [eldsoH T ASAING N 8107 ] 1eqb)
3j1140 Alenp edoH
SN J32UBD [12310j0D)  JO A1D JO Ujewop [e2160j0ydAsd 8¢ A3MINS VSN 1107 [£4] YooiquioH
uoleioyad uojod ‘uon
AWO350|0D ‘AWIOISO3||  -DNIISQO [eUSAIUL ‘gg| 49duURD) KI03ULAU| UOISSaIda( %099 59 A3MINS  BRIOY YINOS 10T [c¥7] BuoH
swoldwiAs
(s)adA] ewolg AbBojoyireq aAIssaudaq jo ainseay 9zis sjdwes ubisaq Anuno> Jeap loyiny

(panunuod) L ajqey



(2023) 23:352 Page 7 of 20

Kovoor et al. BMC Psychiatry

3eds
SN 132UeD |B1D240j0D)  UOIssalda pue A1aixuy [endsoH 3l 110402 aApesedwod) eUIYD 0202 [18] Buog
AWw0350]0D 130UeD [e12310[0D) paiepljeA-UoN 4 11002 9A123ds0.19Y Aley| 20t [08] 019AIS
SISO|Nd
-190N1 [BUIIS3IU ‘UOIIDNIISGO
|amoq ‘Adeiayiolpel Jo uon EI8)S
AUl01501N ‘“AW01SO[0D ‘AW01ISO3||  -edljidwod ‘ewinesl ‘gg| 19oued)  uoissaida pue A1aixuy [endsoH 9Ll 10Y0D 3A103ds0ld ledan 0t [6/] BYISa1ys
9ess
SN 192UeD |R1D210j0D)  UOIssalda pue A1aixuy [endsoH S 1J0Y0d aAieIedwod) eljensny 110T [8/] ad.eys
SN daal S9pP02 0L-dDI pue 6-dDI 5961 110402 3A1329d50.39Y VSN 0¢0C [£/] s1892S
UO[1B4924BDU] ‘SIH|NDIISAIP
‘sisodAjod snolewouape |eljiwe}
'35BSSIP [9MOQ DIWBYDS] ‘SUof
-ed1|dwod |esibins ‘uonedinsuod
AUW01503)|| D1UOJYD J9DURD |B1D210|0D ‘ag| KJIoJUsAU| UoIssaldaq Jofey 8/1 AIMINS sewuaqg 20T [9/1pny
AW0350IN ‘AWI0ISO3]! ‘AWI0ISO[0D) SN P31epI[eA-UON ¢y ASAING VSN £/00T [5/] Banogydry
AWOISO Ue YiIm
JU3N1ed B JOJ DIIBUUONSIND 1]
AW0350IN ‘AUI03SO3|! ‘AWI0ISO[0D) SN 4o Ajl[en Jo a|eds uoissaidag /9 LEIVIIS elqlas 8107 [#7/] 21day
W04 1OYS-3|eds uojssaldaq sal
AUW03503)1 “AUWI01SO[0D) 130UeD [B1D3I0j0D)  -pNIS J1bojoIwWRpId] J0) 121U (4 Adning VSN 10T [€/] 9599y
K101UaAU| WordwiAg
AUW0350]0D) SN J31ig JO UoISUBWIP UoIssaidag Cl 1J040D [eUOIIPAISSO VSN 0661 [c/] ]swey
L¢ 91835
AW03509)1 “AUWI01SO|0D) SN $S211S ‘A19IXUy ‘Uolssaldag o/ ASAING ueJ| 6102 [L/]19yey
L ¢ 91e35
AW03503)1 “AWI0ISO|0D) SN $S211S ‘A19IXUy ‘Uoissaldag o/ ASAING ueJ| /102 [0/] 19yey
SN SN 6-2Jleuuonsan YijesH usned L€ Asning AN 0¢0¢ [69] J9|purYD-||]2MOd
3J17 Jo Aujenp 9ouaun
AUI0350]0D 19DUBD [RUEB PUB [B1D3Y  -UODU| 8234 JO 9|eIS UoIssaidag 8l 1J0Y0D [BUOIIBAIDSTQ 9ouel 5002 [89] Janiod
9|eds uojssaidaq sal
SN SN -pnis |edibojolwapid] 1o Jsyus) LT Aomng  ea10y yinos 810¢ [£9]1ed
3ens
AUW0350]0D) 9DUaUUODUI [eD94  UoIssaudag pue A1aixuy [eudoH 99 ASAING N 500¢ [99] uonoN
3eas
SN 190Ued [B1D9Y  UoIssauda pue A1aIxuy [eUdSOoH /0% A3MINS  SpuelayIaN 107 [59] sloN
AW0350IN ‘AUWI0ISO3|| ‘AWI0ISO[0D) 132UBD |B1D240|0D pUR Jappe|g SMIIAIIU| o€ ApNis aAlelIBND VSN 1207 [#9] paweyo
Aw03s0]0D 130UeD [e103Y SM3IAIIU| 597 ApNi1s aAlRlBND Nl 5861 [£9] pleuo@oe
swoldwiAs
(s)adA] ewolg AbBojoyireq aAIssaudaq jo ainseayy 9zis sjdwes ubisaq Anuno> Jeap loyiny

(panunuod) L ajqey



(2023) 23:352 Page 8 of 20

Kovoor et al. BMC Psychiatry

payidads JoN SN ‘Oseasip [amoq Alojewweyul gg/

2lleuuonsan AWoisO

AW03s03)1 “AW03S0|0D) BUINEJL 'UOIIDNIISCO 19due) -3y Jo Ajjenp adoH jo A1 9 110yod aApdadsoid eidoiyig 1207 (/8] opnmaz
AWw0350]0D 130Ued [e1day paiepljeA-UoN N4 |013U0D>—358D) Auewan 5/61 [98] BuIyaSIIAN
3|eds uolssaldag
AW0150]0D) 192UeD |R1DY JO JUBWISSISSY J19S SPa] ]¢ 11040 aApesedwod) Nl €861 [58] Swel[|IA
Auwoisoplowbis 190UeD [B109Y p31epI|eA-UON L€C 110y0d aAnesedwod) eUIYD 810C [#8] buepn
95e3s|p
SN J1e|NDdIaAIP ‘gg] 490ued [amog pajepljeA-UoN 89 MB3IAISIU[ [BUOIIBAISSCO Nl /861 [£g] sewoy ]
SN
pue Uoj0d dIuolbuebe ‘ewnely
|euiwopge buielzsuad Jadued
AW0IS03|1 “AWI0ISO[0D)  [1D3I0J0D ‘UOIIDNIISCO [BUNSIIU|  6-2IIBUUONSIND YI[edH Jualied 1S A3nINS epuebn 1207 [z8] eueAuBM3SS
swoldwiAs
(s)adA] ewolg AbBojoyied aAIssaudaq jo ainseay 9zis sjdwes ubisaq Anuno> Jeap loyiny

(panunuod) L ajqey



Kovoor et al. BMC Psychiatry (2023) 23:352

Page 9 of 20

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

Test Dataset Outcome Predictor Comparison Mean difference Comparison Global P value
(95% CI) P value
Egger Age Prevalence of 0.635
depressive symp-
toms
Meta-regression Age Prevalence of Age -0.003 (-0.128, 0.592
depressive symp- 0.007)
toms
Egger Age Age 0.001
Egger Gender Prevalence of 0930
depressive symp-
toms
Meta-regression Gender Prevalence of Proportion Male 0.410 (-0.034, 0.069
depressive symp- 0.854)
toms
Egger Gender Gender 0.224
Egger Region Prevalence of 0.041
depressive symp-
toms
Meta-regression  Region Prevalence of Region Europe vs Asia— 0.037 (-0.115, 0.629 0.002
depressive symp- Pacific 0.188)
toms
Middle East / 0.364 (0.162, 0.001
Africa vs Asia— 0.566)
Pacific
North Americavs -0.033 (-0.220, 0.722
Asia—Pacific 0.154)
Egger Before versus after  Odds of depres- 0.229
stoma surgery sive symptoms
Egger Other: Stoma Odds of depres- 0.352
versus No stoma  sive symptoms
Egger HADS: Stoma Mean difference 0461
versus No stoma  of depressive
symptoms
Egger Colostomy versus  Mean difference Did not converge

of depressive
symptoms

lleostomy

BDJ, 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
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Prevalence of Depression in stoma patients

%

Study ES (95% Cl) Weight
Ananthakrishnan (2013) :—0— 0.52 (0.44, 0.60) 3.91
Anaraki (2012) : —_—— 0.63 (0.53, 0.72) 3.87
Anaraki (2012 (2)) | —— 0.63 (0.53, 0.72) 3.87
Armbruster (2018) —_—— : 0.24 (0.12, 0.40) 3.77
Chaudbhri (2005) + : 0.24 (0.08, 0.47) 3.59
Davis (2020) —_— 0.47 (0.34,0.61) 3.77
Gonzalez (2016) : - 0.85 (0.81, 0.88) 3.98
Jayarajah (2017) —0{— 0.44 (0.28, 0.60) 3.70
Jayarajah (2017 (2)) —IO— 0.47 (0.31,0.62) 3.71
Jin (2019) e 1 0.21(0.12, 0.33) 3.87
Keltikangas-Jarvinen (1984) : —_—— 0.65 (0.52, 0.76) 3.82
Ketterer (2021) —0—:- 0.40 (0.35, 0.46) 3.95
Knowles (2013 (2)) — 0.42 (0.25,0.61) 3.62
Krouse (2009) —0—;- 0.40 (0.34, 0.46) 3.94
Lowe (2019) —0—1- 0.36 (0.26, 0.47) 3.86
Mohamed (2021) ; + 0.60 (0.41,0.77) 3.62
Mols (2014) —_—— I 0.27 (0.23, 0.31) 3.96
Norton (2005) —_—— : 0.17 (0.09, 0.28) 3.88
Powell-Chandler (2020) —— : 0.22 (0.17,0.26) 3.97
Rafiei (2017) 1 ——— (.87 (0.77,0.94) 3.91
Rafiei (2019) : ——— 0.87(0.77,0.94) 3.91
Rud (2022) —— : 0.18 (0.13, 0.24) 3.95
Shrestha (2022) : —_—— 0.69 (0.60, 0.77) 3.90
Song (2020) —_— 0.34 (0.27, 0.43) 3.91
Wang (2018) —— : 0.16 (0.11, 0.21) 3.96
Zewude (2021) —— 0.58 (0.45, 0.70) 3.80
(

Overall ("2 = 98.32%, p = 0.00)

0.46 (0.35, 0.57) 100.00

Fig. 2 Forest plot showing prevalence of depressive symptoms after stoma surgery in studies reporting patient age

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
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%
mean (95% ClI) Weight
53.50 (29.39, 77.61) 5.22
53.50 (29.39, 77.61) 5.22
56.10 (29.44, 82.76) 4.27
62.00 (42.79, 81.21) 8.22
49.00 (20.38, 77.62) 3.70
66.00 (47.18, 84.82) 8.56
45.00 (13.05, 76.95) 2.97
47.50 (15.55, 79.45) 2.97

73.00 (52.03, 93.97) 6.89
39.00 (13.52, 64.48) 4.67
72.40
73.70
66.40
64.00
65.50
62.60

52.21, 92.59) 7.44
39.40, 108.00)2.58
45.23, 87.57) 6.76
37.54, 90.46) 4.33
26.69, 104.31)2.01
34.96, 90.24) 3.97
63.00 (35.36, 90.64) 3.97
58.00 (26.64, 89.36) 3.08
48.12 (15.35, 80.89) 2.82
57.10 (24.76, 89.44) 2.90
49.30 (15.00, 83.60) 2.58
& 59.64 (54.14, 65.15) 100.00

~ o~~~ o~ o~~~

0

20 40 60 80 100

Fig. 3 Forest plot summarising mean age and standard deviations in studies with data regarding effect of age on depressive symptoms after stoma

surgery

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
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Prevalence of Depression in stoma patients

%

Study ES (95% Cl)  Weight
Anaraki (2012) : —_— 0.63 (0.53,0.72) 2.88
Anaraki (2012 (2)) | —— 0.63 (0.53, 0.72) 2.88
Armbruster (2018) —_— : 0.24 (0.12, 0.40) 2.81
Bau (2001) + T 0.26 (0.09, 0.51) 2.64
Blackwell (2020) - ! 0.35(0.31, 0.40) 2.94
Chaudhri (2005) * : 0.24 (0.08, 0.47) 2.68
Davidson (2016) | —— 0.59 (0.52, 0.65) 2.93
Davis (2020) —_—— 0.47 (0.34, 0.61) 2.81
Gonzalez (2016) | - 0.85 (0.81, 0.88) 2.95
Grant (2011) > 1 0.02 (0.00, 0.10) 2.95
Igbal (2018) —_— 0.17 (0.05, 0.37) 2.77
Jayarajah (2017) ———— 0.44 (0.28, 0.60) 2.76
Jayarajah (2017 (2)) —_— 0.47 (0.31, 0.62) 2.77
Jin (2019) —_— ! 0.21(0.12, 0.33) 2.87
Keltikangas-Jarvinen (1984) , T 0.65 (0.52, 0.76) 2.84
Knowles (2013) —_—— 1 0.16 (0.09, 0.25) 2.90
Knowles (2013 (2)) + : 0.42 (0.25,0.61) 2.70
Koc (2022) —_— 0.44 (0.38, 0.51) 2.92
Krouse (2009) — 0.40 (0.34, 0.46) 2.92
Leminski (2021) —0—:— 0.38 (0.28, 0.48) 2.87
MacDonald (1985) | 0.56 (0.50, 0.62) 2.93
Mohamed (2021) 1 * 0.60 (0.41,0.77) 2.70
Park (2018) —— 0.47 (0.40, 0.54) 2.92
Powell-Chandler (2020) — \ 0.22 (0.17, 0.26) 2.94
Rafiei (2017) I —— 0.87(0.77,0.94) 2.90
Rafiei (2019) ! —— 0.87(0.77,0.94) 2.90
Richbourg (2007) —_— 0.53 (0.38, 0.69) 2.77
Rud (2022) —_—— 1 0.18 (0.13, 0.24) 2.93
Shrestha (2022) : —_— 0.69 (0.60, 0.77) 2.89
Song (2020) —_—— 0.34 (0.27, 0.43) 2.91
Ssewanyana (2021) 1 —e— (.88 (0.76, 0.96) 2.89
Thomas (1987) —— 0.44 (0.32, 0.57) 2.84
Wang (2018) —— . 0.16 (0.11, 0.21) 2.94
Wirsching (1975) 1 —— 0.75 (0.68, 0.80) 2.93
Zewude (2021) —_—— 0.58 (0.45,0.70) 2.83
Overall (1"2 = 98.44%, p = 0.00) <> 0.46 (0.36, 0.56) 100.00

Fig. 4 Forest plot showing prevalence of depressive symptoms after stoma surgery in studies reporting patient sex

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% ClI:
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
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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 lleostomy

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%
CIL: 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].
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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
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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
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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
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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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