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ABSTRACT 

Background: Individuals with a history of depression/depressive symptoms are suspected to be at increased risk of incident inflammatory 
bowel diseases (IBDs).
Methods: We systematically searched MEDLINE/PubMed, Embase, and Scopus databases for longitudinal studies examining the association 
between depression/depressive symptoms and subsequent new-onset IBD (ie, Crohn’s disease and ulcerative colitis). We included studies in 
which the exposure was a confirmed diagnosis of depression/depressive symptoms measured through a validated scale. To limit concerns of di-
agnostic bias and reverse causality, and support temporality between exposure and outcomes, we synthesized estimates corresponding to the 
longest time lag reported. Two authors extracted study data independently and assessed each study’s risk of bias. Maximally adjusted relative 
risk (RR) estimates were synthesized using random- and fixed-effects models.
Results: Of 5307 records, 13 studies (8 cohort and 5 nested case-control studies; 9 million individuals) fulfilled the eligibility criteria. Depression 
was significantly associated with incident Crohn’s disease (RRrandom, 1.17; 95% confidence interval, 1.02-1.34; 7 studies, 17 676 cases) and ulcer-
ative colitis (RRrandom, 1.21; 95% confidence interval, 1.10-1.33; 6 studies, 28 165 cases). The primary studies considered pertinent confounders. 
Several years, on average, separated exposure and outcomes. No evidence of important heterogeneity or publication bias was found. Summary 
estimates were at low risk of bias, and results were confirmed in multiple sensitivity analyses. No firm conclusions could be drawn regarding a 
dilution of the association over time.
Conclusions: Individuals with a history of depression may show small-to-moderate increased risk of IBD even when depression is diagnosed 
several years before new-onset IBD. Further epidemiological and mechanistic studies should clarify whether these associations are causal. 

Lay Summary 
Depression has recently been associated with the development of several chronic diseases. History of depression may be a factor increasing 
moderately the risk to develop inflammatory bowel disease in the future even when depression is diagnosed several years before new-onset 
inflammatory bowel disease.
Key Words: depressive disorder, risk factors, inflammatory bowel diseases, bias, epidemiology

INTRODUCTION
Inflammatory bowel diseases (IBDs) are chronic, disabling, 
immune-mediated disorders of the gastrointestinal tract 
comprising mainly Crohn’s disease (CD) and ulcerative 
colitis (UC).1,2 Patients with IBD are at high risk of devel-
oping depression and anxiety.3 Recent seminal studies have 
demonstrated that depression is associated with worse future 
prognosis of IBD.4,5 Although an increased susceptibility to de-
pression in chronic diseases is often attributable to disability 
and decreased quality of life, an intricate communication 
system exists between the brain and the gut, and vice versa.6-

8 This network comprises a complex signaling involving 

several metabolites, the autonomic nervous and neuroendo-
crine systems, the immune system, and the hypothalamic-
pituitary-adrenal axis.9 Researchers have hypothesized that if 
the association between IBD and depression is bidirectional, 
depression may constitute a risk factor for developing new-
onset IBD.10

Depression is prevalent in about 5% to 10% of the adult 
population.11 Accumulating evidence shows an association 
between depression or depressive symptoms and a number 
of incident diseases,12,13 including autoimmune14,15 and gas-
trointestinal conditions.16,17 Few studies have shown con-
flicting results regarding the influence of depression on 
development of new-onset IBD.10,18,19 Frolkis et al10 showed 
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an approximately 2-fold higher risk of developing incident 
CD and UC among individuals with history of depression—a 
finding not confirmed, however, by Blackwell et al.19 Given 
the conflicting evidence in this area of research, we performed 
a systematic review and meta-analysis to clarify the associa-
tion between history of depression and subsequent develop-
ment of IBD. Significant diagnostic delay of IBD may render 
temporality between depressive symptoms and diagnosis of 
IBD challenging to assess20; hence, we synthesized stratified 
effect estimates corresponding to the longest time lag avail-
able between depression and incident IBD. Our findings may 
inform patients and clinicians, and guide future research on 
mechanisms and prevention strategies.

METHODS
The study protocol is registered with PROSPERO 
(CRD42022368356). We followed guidance published by 
the Cochrane collaboration21 and adhered to the PRISMA 
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses)22 and the MOOSE (Meta-analyses of Observational 
Studies in Epidemiology) guidelines.23

Search strategy
We systematically searched the MEDLINE/PubMed, Embase, 
and Scopus databases, from inception to October 5, 2022, to 
identify studies assessing whether individuals being diagnosed 
with depression (or showing symptoms of depression) are at 
increased risk of incident IBD, CD, or UC. Search terms in-
cluded “inflammatory bowel disease,” “Crohn’s disease,” or 
“ulcerative colitis” combined with “depression,” “depres-
sive,” “mood,” “depressive disorder,” “mood disorders,” or 
“self-harm.” We included relevant variants, acronyms, and 
truncated and MeSH (Medical Subject Headings) terms. The 
detailed search algorithms are presented in Supplementary 
Appendix 1. Reference lists of articles identified after 
screening titles and abstracts, including systematic and nar-
rative reviews, were hand searched. The search strategy 
was complemented with a semi-structured search in Google 
Scholar. We excluded editorials and studies not conducted in 
humans. Language restrictions were not applied.

Study selection
We considered eligible any longitudinal study in which the 
temporal association between depressive symptoms (ie, first 

event, exposure) and IBD (ie, incident event, outcome) could 
be elucidated (ie, prospective or retrospective cohort studies 
and nested case-control studies).

To be eligible, studies were required to either measure 
depressive symptoms by using a validated scale (eg, Beck 
Depression Inventory, Mental Health Index, Hospital Anxiety 
and Depression Scale) or have registered a diagnosis of de-
pression by using the International Classification of Diseases 
or an equivalent, validated record of diagnosis of depres-
sion at baseline. We included studies with radiologically, 
endoscopically, or histologically confirmed IBD or, alterna-
tively, record-linkage studies using validated algorithms for 
the diagnosis of IBD. We did not consider studies in which 
the outcome was any measure of IBD activity (eg, relapses, 
hospitalizations, visits, fatigue). We excluded studies in which 
the measurement of depressive symptoms or diagnosis of de-
pression co-occurred with the diagnosis of IBD and those not 
providing a minimum average of 1 year of follow-up after 
the exposure. In case of potentially eligible studies in which 
critical data were missing, we asked the authors to provide 
additional information.

Two investigators (D.P. and S.B.) independently screened 
titles and abstracts and excluded those that were clearly ir-
relevant. Potentially eligible articles were retrieved in full text 
and critically reviewed for inclusion. Any discrepancy was 
discussed and agreement was reached by consensus.

Data extraction
Two authors (D.P. and S.B.) extracted independently the 
following data from each study into a standardized data 
extraction form: citation data; study design; popula-
tion characteristics; exposure(s) definition(s); outcome(s); 
number of exposed/unexposed individuals and person-time 
of follow-up; number of individuals who developed CD, 
UC, or IBD; follow-up length; lag-time/temporal distance 
between exposure and outcome; adjusted relative risk (RR) 
estimate(s) with 95% confidence intervals (CIs); method of 
control for confounding (ie, stratification, matching, restric-
tion, or multivariable analysis); confounders considered; 
time period; geographic setting; and our evaluation of 
possible methodological limitations. Any pertinent effect 
estimate elucidating the association between depression 
and incident IBD at different temporal intervals was also 
extracted.

Study risk of bias
We used the Newcastle–Ottawa Scale24 to assess the risk of 
bias of observational studies on the basis of selection of study 
groups, comparability, ascertainment of exposure(s), and 
outcome(s). The risk of bias was rated as low (7-9 points), 
moderate (4-6 points), or high (<4 points).

Data synthesis and analysis
We extracted any pertinent estimate of RR available from 
each study but considered maximally adjusted estimates for 
the primary analysis. Besides age and sex, the most impor-
tant confounders were deemed established risk factors for a 
diagnosis of IBD and conditions associated with depression 
and IBD (eg, smoking habits, socioeconomic status and in-
come, presence of gastrointestinal symptoms, psychiatric and 
nonpsychiatric comorbidities).

We included studies reporting different measures of effect 
(ie, risk ratio, odds ratio, hazard ratio, and incidence rate 

What is already known?

Conflicting evidence exists regarding the association between 
history of depression and subsequent development of inflam-
matory bowel disease (IBD).

What is new here?

Individuals with a history of depression may show a small-to-
moderate increase in the risk of IBD, even when depression is 
diagnosed several years before new-onset IBD.

How can this study help patient care?

Our results can guide future research on mechanisms of the 
bidirectional brain-gut axis and inform clinicians and patients a-
bout possible prevention strategies.
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ratio). As IBD is a rare outcome, these measures of RR yield 
very similar estimates; hence, a comprehensive quantitative 
evidence synthesis was deemed appropriate.

Significant diagnostic delay can occur in IBD, hence lim-
iting a precise assessment of temporality between onset of de-
pressive symptoms and confirmed diagnosis of IBD.19 In an 
attempt to resolve this issue, our primary analysis considered 
effect estimates corresponding to the longest lag time avail-
able between depression and incident IBD. Whenever possible, 
we conducted stratified analyses to elucidate any modifying 
effect of the reported timing between depression and subse-
quent IBD.

In case of substantial overlap in follow-up period and/or 
catching area across primary studies, we retained for meta-
analysis the study including the largest number of incident 
events or, if similar, lower risk of bias. This was necessary to 
limit the risk of double counting individuals and artificially 
increase the precision of pooled estimates. We conducted sen-
sitivity analyses using estimates extracted by the alternative 
study/studies (see Supplementary Appendix 2 for details).

We synthesized adjusted effect estimates by random-
effects meta-analysis using the DerSimonian-Laird method 
yielding conservative 95% CIs in the presence of heteroge-
neity.25 We also calculated fixed-effects estimates, though our 
main conclusions were based on the random-effects model. 
Separate analyses were conducted for CD, UC, and IBD.

We investigated heterogeneity across studies using the 
Cochran’s Q test,26 with a conservative 0.10 threshold for 
significance, and quantified with the τ (standard deviation of 
the underlying effects across studies) and the I2 metric, re-
porting the proportion of the variability across studies that is 
due to between-study heterogeneity rather than to chance.27 
If at least 10 studies were synthesized and in the presence 
of substantial heterogeneity (I2 > 60% or PCochran’s Q test < .10),27 
we conducted subgroup analyses to investigate reasons for 
heterogeneity by geographical continent, study design, lag 
time between depression and incident IBD, and risk-of-bias 
assessment (Newcastle–Ottawa Scale). We tested whether 
estimates of associations between depression and subsequent 
IBD differed across strata using a test of interaction based on 
the Cochran’s Q test. Besides sensitivity analyses, we used the 
leave-one-out approach to further investigate the robustness 
of our results.28 We assessed small-study effect by visual in-
spection of the funnel plot and we applied the Egger’s test if at 
least 10 studies were available.29,30 Analyses were performed 
with Stata 17 software (StataCorp).

RESULTS
Literature Flow
We identified 5307 articles from the literature search. After 
detailed screening of 94 articles in full text, 13 eligible studies 
comprising over 9 million individuals were included.10,18,19,31-40 
The search and selection process is shown in Supplementary 
Figure 1. The most commons reason for exclusion were that 
(1) the study was a systematic or narrative review and (2) de-
pressive symptoms or depression were not assessed before di-
agnosis of IBD. Eight of 13 were prospective or retrospective 
cohort studies10,18,31,33,37,38,40 and 5 were nested case-control stu
dies.19,32,35,36,39 Publication dates ranged from 2001 to 2022. 
Eight studies were conducted in Europe (United Kingdom [n = 
5], Denmark [n = 2], Sweden),10,19,31,34-37,39 3 in North America 

(Canada [n = 2], United States),18,32,33 and 2 in Taiwan, Asia.38,40 
All studies considered incident IBD occurring after a diag-
nosis of depression with an average follow-up time ranging 
from 2.235 to 13 years.18 Seven studies included 1 or more per-
tinent stratified analyses excluding patients diagnosed with 
IBD in proximity of previous depression (Table 1).10,18,19,32,34-36 
One of the eligible studies was in the form of a letter34 in-
cluding additional stratified analyses in respect to the original 
cohort study published by the same authors.10 Study charac-
teristics are reported in Table 1. Varying degrees of popula-
tion overlap were apparent between certain studies. Detailed 
reasons for selecting studies for data syntheses are reported in 
Supplementary Appendix 2.

Risk-of-bias assessment
Seven studies scored 7 points or higher and were judged at 
low risk of bias.10,18,19,31,34,37,38 Other 5 studies were rated 
at moderate risk of bias (Table 1, Supplementary Table 
1).33,35,36,39,40 The article retrieved as a conference abstract was 
not assessed,32 as critical appraisal of such studies is rather 
limited.

Crohn’s disease
An estimate of the association between depression and sub-
sequent CD was reported by 10 studies (Table 1),10,18,19,31,34-39 
Seven studies including over 3.3 million individuals and 17 
676 cases of incident CD were suitable for data synthesis (see 
Supplementary Appendix 2 for details).18,19,31,35-38

In the primary analysis, we synthesized stratified effect 
estimates corresponding to the longest period of time avail-
able between depression and incident CD. History of depres-
sion was associated with an increased risk of subsequent CD 
(RR, 1.17; 95% CI, 1.02-1.34) (Figure 1, Table 2), though 
the magnitude of effect was small. We found no evidence of 
important heterogeneity (I2 = 29.1%; P = .21). Although a 
formal analysis of publication bias was not carried out due 
to a small number of studies, the funnel plot did not sug-
gest any asymmetrical pattern (Supplementary Figure 2). Five 
studies were at low risk of bias and 2 were at moderate risk 
of bias. Meta-analysis of studies at low risk of bias was con-
sistent with the primary analysis (RR, 1.20; 95% CI, 1.01-
1.42) (Supplementary Figure 3).18,19,31,37,38 Sensitivity analyses 
conducted by selecting alternative studies in case of overlap in 
populations yielded random- and fixed-point effect estimates 
ranging from 1.20 to 1.26 and the same conclusions re-
garding statistical significance (Table 2, Supplementary 
Appendix 2, Supplementary Figures 4 and 5). In a secondary 
analysis pooling effect estimates considering patients with 
UC diagnosed at any time after depression (ie, not the longest 
time distance available), the association was compatible with 
the primary analysis (RR, 1.50; 95% CI, 1.11-2.03) (Table 
2, Supplementary Figure 6), though large heterogeneity was 
noted (I2 = 83.8%; P < .01).

Ulcerative colitis
Of 10 studies investigating the association between depression 
and subsequent UC (Table 1),10,18,19,31,33-37,39 we synthesized 6 
studies including about 3.4 million individuals and 28 165 
cases of incident UC (see Supplementary Appendix 2 for det
ails).18,19,31,35-37

When summarizing stratified effect estimates corresponding 
to the longest period of time between exposure and outcome, 

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
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history of depression was associated with an increased risk 
of subsequent UC (RR, 1.21; 95% CI, 1.10-1.33) (Figure 2, 
Table 2). The magnitude of effect was modest. No evidence 
of heterogeneity was found (I2 = 0.0%; P = .63). Although a 
formal analysis of publication bias was not carried out due 
to the small number of studies, the funnel plot did not sug-
gest any asymmetrical pattern (Supplementary Figure 7). 
Meta-analysis of the 4 studies at low risk of bias was con-
sistent with the primary analysis (RR, 1.16; 95% CI, 1.05-
1.29) (Supplementary Figure 8).18,19,31,37 Sensitivity analyses 
conducted by selecting alternative studies in case of overlap 
in populations yielded random- and fixed-summary-point 
estimates ranging from 1.27 to 1.72 and the same conclusions 
regarding statistical significance (Table 2, Supplementary 
Appendix 2, Supplementary Figures 9-11). In a secondary 
analysis pooling estimates considering patients with UC 
diagnosed at any time after depression (ie, not the longest 
time distance available), the association was compatible with 
the primary analysis (Table 2, Supplementary Figure 12). 
We noted very large heterogeneity in this secondary analysis 
(I2 = 93.1%; P < .01).

Inflammatory bowel diseases
Three studies, including over 200 000 individuals and 7449 
cases of incident IBD, investigated the association between de-
pression and subsequent IBD.32,39,40 History of depression was 
a risk factor for incident IBD (RR, 1.48; 95% CI, 1.33-1.64) 
(Figure 3, Table 2). No heterogeneity was noted (I2 = 0.0%; 
P = .66). The risk of bias of 2 studies was moderate.39,40 One 
estimate derived from a published conference abstract.32 The 
random-effects estimate obtained by excluding the conference 
abstract was 1.63 (95% CI, 1.05-2.52) (Table 2).

Robustness of results
Excluding the study by Andersson et al31 in leave-one-out 
meta-analysis pushed the summary effect estimate of the asso-
ciation between history of depression and incident CD to in-
clude the null (Supplementary Figure 13A), though the effect 

estimate remained relatively stable. The results of the primary 
analysis pertaining UC and IBD were robust (Supplementary 
Figure 13B, 13C). Primary results were not influenced signifi-
cantly by study design, risk of bias, or geographical continent 
(P > .05) (Table 2).

Temporality of associations
We searched for any evidence of a differential association be-
tween history of depression and IBD over time. Six studies 
reported at least 2 effect estimates including cases of inci-
dent CD (5 studies) or UC (6 studies) diagnosed at different, 
definite time lags after depression.10,18,19,34-36 Effect estimates 
considering different temporal intervals and including largely 
overlapping populations precluded a formal data synthesis of 
stratified data (Table 3).

Ananthakrishnan et al18 reported estimates including all 
cases of CD diagnosed after depression (adjusted hazard 
ratio [aHR], 2.36; 95% CI, 1.40-3.99), restricting to patients 
diagnosed at least after 2 years (aHR, 2.13; 95% CI, 1.15-
3.95), and using the longest period available (ie, the baseline 
questionnaire of the Nurses’ Health Studies, corresponding in 
most cases to a time distance of over 6 years; aHR, 1.62; 95% 
CI, 0.95-2.77). Although there was an apparent dilution of 
effect over time, no definite conclusion could be drawn given 
the vastly overlapping periods. This was not observed for UC.

The study by Frolkis et al34 was the one providing more 
evidence of a dilution of effect over time, though no definite 
conclusions could be drawn. Despite the apparent dilution, 
the estimates remained statistically significant when consid-
ering patients diagnosed with CD or UC at least 2 years after 
depression (aHRCD, 1.36; 95% CI, 1.02-1.80; aHRUC, 1.66; 
95% CI, 1.40-1.97).34

In the study by Kurina et al,36 estimates considering patients 
diagnoses with CD or UC within 1 year from depression were 
apparently larger than those obtained excluding such patients. 
Nonetheless, no statistically significant difference was found 
across stratified effect estimates (Table 3).36 The studies by 
Blackwell et al19 and García Rodríguez et al35 did not show 

Figure 1. Forest plot for the association between history of depression and incident Crohn’s disease: results from individual studies and meta-analysis. 
The relative risk (RR) and 95% confidence interval (CI) for each study are displayed on a logarithmic scale.

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad109#supplementary-data
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evidence of a differential association between depression and 
IBD over time.

Overall, no firm conclusions could be drawn regarding a 
dilution of the association over time.

DISCUSSION
In this systematic review and meta-analysis, individuals 
with a history of depression or depressive symptoms were at 
increased risk of developing subsequent new-onset IBD. In 
particular, depression was associated with a 17% increased 
risk of incident CD and a 21% increased risk of UC, even 
in case of large temporal distance between the 2 diagnoses. 
Our analyses included several millions of individuals at risk 
and dozens of thousands of incident diagnoses of IBD. Our 
conclusions are based on longitudinal studies designed to as-
sess the temporal relationship between history of depression 
and IBD and employing homogeneous definitions of exposure 
and outcomes. Although the magnitude of association was 
overall modest, the primary analyses included mostly studies 
at low risk of bias and having adjusted by a considerable 
number of potential confounders. Results were consistent 
across sensitivity analyses, though the association observed 
with CD was slightly less robust than the one observed with 
UC. We carefully synthesized estimates corresponding to the 
longest time distance between exposure and outcomes. This 
was deemed necessary to limit concerns that a diagnostic 
delay of IBD may have masked a different temporal sequence 
of the 2 events.34 In fact, depression may co-occur after the 
first symptoms of IBD as a reaction to disability and impaired 
quality of life.3,20 Although assessing an association with cer-
tain lag times makes less likely such biases, a dilution of effect 
estimates at increasing time distances is plausible. Depression 
symptoms may remain undiagnosed for some time and be-
come worse in severity nearing the time of diagnosis of 
IBD (ie, healthcare-seeking behavior),34 thus leading to the 
2 conditions being diagnosed closer in time than otherwise 
apparent based on symptoms. Furthermore, depression may 
contribute to systemic and intestinal inflammation,6,8 which 
renders the coexistence of the 2 events more probable.

In the last decade, the prevalence of depression has 
increased, especially among young adults.41 Recent seminal 
studies have associated depression with several incident med-
ical conditions, including autoimmune diseases.12-15,37,42 The 
associations observed are biologically plausible. There is an 
association between depression and inflammation mediated 
by an extensive cytokine signaling and the peripheral immune 
system.43 There are hints about the presence of a bidirectional 
pathway between intestinal inflammation and the brain.6,9 
Animal models have shown that (1) inducing colitis leads to 
brain changes,44 (2) depression is associated with bowel in-
flammation,45 and (3) the gut microbiota may modulate the 
relationship between the brain and intestinal inflammation.6 
Studies conducted in humans have partially confirmed the 
first46 and third47 previously mentioned findings. The cur-
rent paradigm of a bidirectional gut-brain axis involves af-
ferent and efferent vagal fibers, central inducible nitric oxide 
synthase, peripheral and central proinflammatory cytokines, 
and gut dysbiosis as a result of environmental stimuli in a 
plausible interplay with genetic factors.6,8,9,43

Landmark primary studies and meta-analyses have shown 
that depression is often found in patients with IBD and that 
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patients with quiescent IBD and depression at baseline have 
a less favorable prognosis.3-5 This is the first systematic re-
view and meta-analysis synthesizing longitudinal studies 
investigating history of depression as a possible risk factor 
for subsequent development of IBD. The study represents 
a further necessary step in clarifying the supposed bidirec-
tional link between depression and IBD. Our work used a 
standardized methodology, a comprehensive search strategy in 
3 databases, and followed a registered protocol. We used both 
random- and fixed-effects models but based our conclusions 
on random-effects estimates to provide a more conservative 
estimate of associations. Although plausible, we did not find 
evidence of heterogeneity, which renders the results more ro-
bust. Most studies included in the evidence syntheses were 
considered at low risk of bias.

We must acknowledge some limitations. The small overall 
number of studies did not allow a formal assessment of pub-
lication bias, though the visual inspection of funnel plots 
was reassuring. There were overlaps in populations across 
certain estimates, thus we had to exclude valid studies from 

the data synthesis to avoid providing unrealistically pre-
cise summary estimates. Nonetheless, we described trans-
parently the entire selection process. Sensitivity analyses 
summarizing studies previously excluded confirmed the pri-
mary analyses. One potential limitation is that the primary 
studies synthesized showed some differences in populations. 
The study by Lin et al38 considered postpartum depression 
and the study by Cawthorpe et al33 considered depression and 
neuroses. Therefore, these studies may have contributed to 
heterogeneity in effect estimates. Given the broader outcome 
definition of the study by Cawthorpe et al, this study was 
not included in the primary analysis. Few authors reported 
data sufficient to assess whether the association between de-
pression and IBD changed over time, and these findings were 
partially conflicting. Hence, more studies are needed to this 
regard.

The associations found were of modest magnitude. This 
was partially expected. Our findings are compatible with 
results of stratified analyses reported by prominent primary 
studies in the area of IBD18,19,34 and with the effect sizes 

Figure 2. Forest plot for the association between history of depression and incident ulcerative colitis: results from individual studies and meta-analysis. 
The relative risk (RR) and 95% confidence interval (CI) for each study are displayed on a logarithmic scale.

Figure 3. Forest plot for the association between history of depression and incident inflammatory bowel diseases: results from individual studies and 
meta-analysis. The relative risk (RR) and 95% confidence interval (CI) for each study are displayed on a logarithmic scale.



582 Piovani et al

Ta
b

le
 3

. E
ffe

ct
 e

st
im

at
es

 e
lu

ci
da

tin
g 

th
e 

te
m

po
ra

l r
el

at
io

ns
hi

p 
be

tw
ee

n 
hi

st
or

y 
of

 d
ep

re
ss

io
n 

an
d 

in
ci

de
nt

 C
D

 o
r 

U
C

 a
s 

re
po

rt
ed

 b
y 

pr
im

ar
y 

st
ud

ie
s.

St
ud

y,
 p

ub
lic

at
io

n 
ye

ar
Po

pu
la

ti
on

E
xp

os
ur

e 
de

fin
it

io
n 

(d
ep

re
ss

io
n/

de
pr

es
si

ve
 s

ym
pt

om
s)

St
ra

ti
fie

d 
an

al
ys

is
 (

ti
m

e 
be

tw
ee

n 
ex

po
su

re
 a

nd
 in

ci
de

nt
 o

ut
co

m
e)

E
ff

ec
t 

es
ti

m
at

e 
(9

5%
 

C
I)

P 
fo

r 
th

e 
di

ff
er

en
ce

a

A
na

nt
ha

kr
is

hn
an

 
et

 a
l, 

20
13

13

N
H

S-
I:

 F
em

al
e 

nu
rs

es
 a

ge
 3

0-
55

 y
 a

t 
co

ho
rt

 s
ta

rt
N

H
S-

II
: F

em
al

e 
nu

rs
es

 a
ge

 2
5-

42
 y

 a
t 

co
ho

rt
 s

ta
rt

M
en

ta
l H

ea
lt

h 
In

de
x 

< 
53

 
ev

al
ua

te
d 

at
 c

oh
or

t 
en

tr
y

C
D

: a
ny

 t
im

e
C

D
: ≥

2 
y

C
D

: r
em

ot
e 

de
pr

es
si

on
 (

~6
 y

)
U

C
: a

ny
 t

im
e

U
C

: ≥
2 

y
U

C
: r

em
ot

e 
de

pr
es

si
on

 (
~6

 y
)

aH
R

, 2
.3

6 
(1

.4
0-

3.
99

)
aH

R
, 2

.1
3 

(1
.1

5-
3.

95
)

aH
R

, 1
.6

2 
(0

.9
5-

2.
77

)
aH

R
, 1

.1
4 

(0
.6

8-
1.

92
)

aH
R

, 1
.3

1 
(0

.7
5-

2.
26

)
aH

R
, 1

.0
7 

(0
.6

3-
1.

83
)

N
A

b

B
la

ck
w

el
l e

t 
al

, 
20

21
19

A
ny

 s
ex

 a
nd

 a
ge

IC
D

C
D

: 2
-4

 y
C

D
: 4

.5
-5

.5
 y

U
C

: 2
-4

 y
U

C
: 4

.5
-5

.5
 y

aO
R

, 1
.0

8 
(0

.8
4-

1.
39

)
aO

R
, 1

.0
5 

(0
.7

8-
1.

42
)

aO
R

, 1
.2

3 
(1

.0
5-

1.
45

)
aO

R
, 1

.2
1 

(0
.9

9-
1.

47
)

.8
9

.9
0

Fr
ol

ki
s 

et
 a

l, 
20

19
10

 a
nd

 2
02

034

A
ny

 s
ex

, 1
0-

90
 y

 o
ld

D
ia

gn
os

ti
c 

co
de

 f
or

 d
ep

re
ss

iv
e 

di
so

rd
er

C
D

: a
ny

 t
im

e
C

D
: ≥

6 
m

o
C

D
: ≥

9 
m

o
C

D
: ≥

2 
y

U
C

: a
ny

 t
im

e
U

C
: ≥

6 
y

U
C

: ≥
9 

y
U

C
: ≥

2 
y

aH
R

, 2
.1

1 
(1

.6
5-

2.
70

aH
R

, 1
.8

9 
(1

.4
7-

2.
44

)
aH

R
, 1

.7
2 

(1
.3

3-
2.

24
)

aH
R

, 1
.3

6 
(1

.0
2-

1.
80

)
aH

R
, 2

.2
3 

(1
.9

2-
2.

60
)

aH
R

, 2
.1

1 
(1

.8
1-

2.
46

)
aH

R
, 2

.0
0 

(1
.7

1-
2.

34
)

aH
R

, 1
.6

6 
(1

.4
0-

1.
97

)

N
A

b

G
ar

cí
a 

R
od

rí
gu

ez
 

et
 a

l, 
20

05
35

A
ny

 s
ex

, 2
0-

84
 y

 o
ld

D
ia

gn
os

ti
c 

co
de

 f
or

 d
ep

re
ss

io
n

U
C

: 0
-2

 y
U

C
: ≥

2 
y

aO
R

, 1
.3

9 
(0

.7
1-

2.
71

)
aO

R
, 1

.3
7 

(0
.9

0-
2.

08
)

.9
7

K
ur

in
a 

et
 a

l, 
20

01
36

A
ny

 s
ex

 a
nd

 a
ge

IC
D

C
D

: 0
-1

 y
C

D
: 1

-4
 y

C
D

: ≥
5 

y
U

C
: 0

-1
 y

U
C

: 1
-4

 y
U

C
: ≥

5 
y

R
R

, 1
.6

6 
(0

.7
5-

3.
16

)
R

R
, 0

.9
4 

(0
.5

1-
1.

58
)

R
R

, 1
.1

5 
(0

.7
6-

1.
67

)
R

R
, 2

.1
4 

(1
.2

2-
3.

49
)

R
R

, 1
.0

1 
(0

.6
2-

1.
55

)
R

R
, 1

.4
9 

(1
.1

2-
1.

93
)

.4
8

.1
0

A
bb

re
vi

at
io

ns
: a

H
R

, a
dj

us
te

d 
ha

za
rd

 r
at

io
; a

O
R

, a
dj

us
te

d 
od

ds
 r

at
io

; C
D

, C
ro

hn
’s

 d
is

ea
se

; C
I, 

co
nfi

de
nc

e 
in

te
rv

al
; N

A
, n

ot
 a

pp
lic

ab
le

; R
R

, r
el

at
iv

e 
ri

sk
; U

C
, u

lc
er

at
iv

e 
co

lit
is

.
a W

e 
te

st
ed

 w
he

th
er

 t
he

 R
R

 e
st

im
at

es
 o

f 
as

so
ci

at
io

ns
 b

et
w

ee
n 

hi
st

or
y 

of
 d

ep
re

ss
io

n 
an

d 
in

ci
de

nt
 C

D
 o

r 
U

C
 d

if
fe

re
d 

ac
ro

ss
 s

tr
at

a 
us

in
g 

a 
te

st
 o

f 
in

te
ra

ct
io

n 
ba

se
d 

on
 C

oc
hr

an
’s

 Q
 t

es
t.

b D
ue

 t
o 

m
ul

ti
pl

e 
ov

er
la

pp
in

g 
st

ra
ta

.



Depression and Inflammatory Bowel Diseases 583

reported by landmark studies investigating the association be-
tween mood disorders or depression and other chronic med-
ical conditions.12,13 We synthesized estimates corresponding, 
on average, to a distance of several years between the 2 
conditions, hence strongly reducing biases that would have 
falsely inflated the association.

Given the high prevalence of depression, our findings might 
have relevance for prevention. Frolkis et al10 suggested that 
antidepressants may mitigate the risk of developing IBD 
among individuals diagnosed with underlying depression. 
This observation may have a possible biological basis. Patients 
with IBD show low colon mucosal norepinephrine and sero-
tonin levels,48,49 which may be rescued by certain classes of 
antidepressants.10 Further epidemiological and mechanistic 
studies are needed to clarify this important aspect.

CONCLUSIONS
The results of the current systematic review and meta-analysis 
are compatible with a small to moderate increased risk of 
IBD among individuals with depression, even in case of large 
temporal distance between the 2 diagnoses. The findings are 
in agreement with an increasing body of epidemiological 
evidence linking depression with several incident medical 
conditions,12-15,37,42 and with mechanistic studies investigating 
the systemic and gut-specific consequences of depressive 
symptoms.6,9,44-47 Further rigorous cohort studies are needed to 
confirm these results and help clarifying further the temporal 
association between exposure and outcomes and whether pre-
vention measures may be useful. Additional studies should elu-
cidate mechanisms linking mood disorders and depression with 
development of IBD. More and innovative research is needed to 
clarify the role of mood disorders on gut inflammation and vice 
versa and to determine whether peculiar genetic susceptibilities 
can affect this association. Our results may prompt and orient 
future research on mechanisms and prevention strategies.

Supplementary data
Supplementary data is available at Inflammatory Bowel 
Diseases online.
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