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Inflammatory bowel disease (IBD) is a chronic 
disease with relapsing and remitting courses of 
inflammation of the gastrointestinal tract. 
Crohn’s disease and ulcerative colitis are sub-
types of IBD, differentiated primarily by the 
location of inflammation (Targownik and 
Bernstein, 2017). IBD is inflammation of the 
gastrointestinal tract, where Crohn’s disease may 
affect anywhere from mouth to anus, and ulcera-
tive colitis manifests primarily in the colon 
(Wehkamp et al., 2016). Primary IBD symptoms 
include abdominal pain, frequent/urgent bowel 
movements, blood in the stool, weight loss and 
fatigue (Sans and Figueroa, 2008). The chronic-
ity of IBD, the early age of onset, and the increas-
ing incidence in North America have significant 

impact on North American health (Crohn’s and 
Colitis Foundation of Canada, 2012).

IBD is associated with lower quality of life 
and higher rates of depression compared to the 
general population (Knowles et  al., 2018; 
Mikocka-Walus et al., 2015). Depression, in turn, 
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is associated with more severe IBD course, higher 
rates of pain, and lower quality of life (Malik, 
2015). Excessive inflammation may play a role in 
the development of both depression and a more 
severe IBD course, with depressive symptoms 
further exacerbating gastrointestinal symptoms 
(Capuco et  al., 2020; Moulton et  al., 2019). 
Despite this, depression among IBD patients 
often remains undiagnosed or undertreated 
(Keefer and Kane, 2017). This is concerning as 
depression is a major risk factor for suicidal 
behaviours (Angst et  al., 1999), including sui-
cidal ideation (i.e., thoughts and plans for sui-
cide), nonfatal suicide attempts and death by 
suicide. Suicidal behaviours are prevalent among 
adults with depression (Angst et  al., 1999; 
Schwartz-Lifshitz et  al., 2012), chronic disease 
(Ferro et al., 2017; Zhang et al., 2018) and chronic 
pain (Racine, 2018). Likewise, IBD lifetime rates 
of suicidal ideation have exceeded 30% (Fuller-
Thomson and Sulman, 2006), patients have his-
torically reported greater suicide risk than the 
general population (Gradus et  al., 2010), and 
recent point prevalence estimates of suicide risk 
are over 40% (Mihajlovic et al., 2020).

Childhood trauma is also a risk factor for 
suicidal behaviour (de Mattos Souza et  al., 
2016; Tunnard et  al., 2014). Childhood 
trauma—experiencing or witnessing an event 
that is frightening, dangerous, or violent—has 
long been associated with the development of 
depressive symptoms (Hammen et  al., 2000) 
and IBD (Drossman et al., 1995). Specifically, 
certain types of trauma including sexual and 
physical abuse are associated with the develop-
ment of ulcerative colitis (Fuller-Thomson 
et  al., 2015). Although childhood trauma and 
depression have been associated with IBD inci-
dence, higher patient resiliency can moderate 
and/or mediate the relationship between trauma 
and depressive symptoms (Ding et  al., 2017; 
Meng et al., 2018). Indeed, patients with IBD 
and higher resiliency report fewer depressive 
symptoms (Sirois and Hirsch, 2017). Despite 
the various associations between childhood 
trauma, depression, resiliency and suicide risk, 
a single model of these associations remains 

unexamined in an IBD sample. Thus, the pri-
mary aim here was to document the associa-
tions between childhood trauma, depression, 
resilience and self-reported suicide risk. 
Understanding these associations in individuals 
with IBD can provide clinicians a new care-
map aimed at identifying and perhaps interven-
ing with those at-risk.

The first objective examined resilience as a 
moderator on the associations between child-
hood trauma, depressive symptoms and suicide 
risk; hypothesising that the association between 
childhood trauma and suicide risk would be 
mediated by depressive symptoms, and that the 
associations between childhood trauma and 
depressive symptoms, and depressive symp-
toms and suicide risk, would be moderated by 
resilience. Here, greater resilience relates to 
lower levels of depressive symptoms and sui-
cide risk. The second objective examined the 
mediating effects of resilience and depressive 
symptoms through a causal chain, hypothesis-
ing that resilience and depressive symptoms 
would serially mediate the relationship between 
childhood trauma and suicide risk, with resil-
ience preceding depressive symptoms in the 
model, as in previous research (Ding et  al., 
2017). Greater childhood trauma was expected 
to be associated with lower resilience, which in 
turn was expected to be related to greater levels 
of depressive symptoms, which were ultimately 
expected to be associated with greater risk of 
suicide. The serial mediation model would indi-
cate both a direct and indirect pathway on which 
childhood trauma may affect suicide risk.

Method

Participants

All participants were aged at least 18 years, 
able to read and write in English, and diag-
nosed with IBD. Participants were excluded if 
they had a diagnosis for a major psychiatric 
disorder (e.g., psychosis) or a medical condi-
tion (e.g., severe cardiac, pulmonary, renal or 
hepatic disease) that may have interfered with 
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study participation. The final sample size was 
172 (Mage = 40.50, range = 19–79) which 
reflects the median sample size in psychologi-
cal research (Kline, 2015) and is likely suffi-
cient for conditional process analyses, which 
do not have generalized guidelines for sample 
size requirements. Demographic information 
for the study sample can be found in Table 1.

Study measures

Demographics.  Demographic questions included 
participants’ date of birth, gender, ethnicity, 
country of residence, education, relationship sta-
tus, employment status and IBD diagnosis.

Resilience.  The Brief Resilience Scale (BRS; 
Smith et  al., 2008) is a reliable, 6-item, self-
report measure (current α = 0.84) assessing resil-
ience in terms of ability to bounce back from 
stressful events. The BRS score ranging from 1 
to 5 was calculated by dividing the total sum by 
the total number of items answered. Each of the 
six items can be scored from 1 (strongly disa-
gree) to 5 (strongly agree) with higher scores 
indicating higher levels of resilience.

Depressive symptoms.  The Patient Health Ques-
tionnaire Nine (PHQ-9; Kroenke et al., 2001) is 
a valid measure with good reliability (α = 0.89) 
and has similar reliability in other IBD samples 
(Bernstein et  al., 2018). The PHQ-9 assesses 
the presence of nine depressive symptoms 
based on DSM-IV criteria for depression. The 
PHQ-9 score can range from 0 to 27, with the 9 
items scored from 0 (not at all) to 3 (nearly 
every day) with higher scores indicating higher 
levels of depressive symptoms.

Childhood trauma.  The Childhood Trauma 
Questionnaire (CTES; Pennebaker and Sus-
man, 1988) is a brief self-report measure of six 
childhood traumatic experiences (death, 
divorce, violence, sexual abuse, illness, or 
other), as well as one’s understanding of the 
trauma (i.e., their perception of the traumatic 
event and its personal significance; Pennebaker 

Table 1.  Demographic information for study 
sample.

n (%)

Ethnicity
  Caucasian 163 (94.8)
  Hispanic/Latino 1 (0.6)
  Aboriginal 1 (0.6)
  Asian 3 (1.7)
  Black/African-Canadian 1 (0.6)
  Other 3 (1.7)
Education
  Less than high school 4 (2.3)
  High school/GED 34 (19.8)
  Some college/university 31 (18)
  Graduate from college/university 67 (39)
 � Some graduate/professional  

school
8 (4.7)

 � Graduate from graduate/
professional school

28 (16.3)

Employment status
  Employed 113 (65.7)
  Unemployed 16 (9.3)
  Retired 10 (5.8)
  Disabled 16 (9.3)
  Student 16 (9.3)
  Missing data 1 (0.6)
Sex
  Female 132 (76.7)
  Male 40 (23.3)
Living with spouse
  Yes 115 (66.9)
  No 57 (33.1)
Disease type
  Crohn’s disease 96 (55.8)
  Ulcerative colitis 59 (34.3)
  Both 17 (9.9)
Place of residence
  North America 94 (54.6)
  Oceania 28 (16.3)
  Europe 50 (29)
Types of childhood traumatic experiences
 � Death of a close friend or family 

member
101 (58.7)

  Major upheaval between parents 73 (42.4)
  Traumatic sexual experience 43 (25)
  Victim of violence 41 (23.8)
  Extreme illness or injury 52 (30.2)
  Other 71 (41.3)
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& Susman, 1988). Participants rated trauma for 
each event experienced on a scale from 1 (not 
at all traumatized) to 7 (extremely traumatic). 
The CTES total score sums responses, ranging 
from 1 to 42 where higher scores indicate 
greater trauma.

Suicide risk.  The Suicidal Behaviors Question-
naire Revised (SBQ-R; Osman et al., 2001) is a 
reliable self-report measure (current α = 0.80) 
assessing four elements of suicidal behaviour 
(i.e., item 1 assessed lifetime suicidal ideation 
and attempts [scored 0–4], item 2 assessed fre-
quency of suicidal ideation in the past year 
[scored 1–5], item 3 examined threat of suicidal 
behaviour [scored 0–3], and item 4 assessed 
likelihood of suicidal behaviour in the future 
[scored 0–6]). A total score is calculated by 
summing the four items, with higher scores 
indicating greater suicide risk; total scores 
range from 3 to 18.

Procedure

Data for the present study were drawn from a 
larger study documenting a high prevalence rate 
of suicide risk and its biopsychosocial predic-
tors in individuals with IBD (Mihajlovic et al., 
2020). Participants were recruited online 
through patient support groups and social media 
(e.g., Facebook) using recruitment scripts and 
advertisements. The survey was administered 
through the online platform Qualtrics, which is 
Queen’s University’s selected enterprise survey 
software. Participants accessed the survey 
through an anonymous link that was included 
on online postings. They were then directed to a 
page where they read a Letter of Information 
and Consent Form and were prompted to check 
a box as indication of consent. Following con-
sent, the survey was provided to the participant. 
Participants were able to refrain from answer-
ing any question of their choosing. Upon com-
pletion of the survey, a debriefing form was 
provided along with resources for coping with 
any potential distress. Ethics clearance was pro-
vided by Queen’s University Health Sciences 
Research Board.

Statistical analysis

Preliminary analyses.  One-way ANOVAs exam-
ined whether suicide risk differed significantly 
by country, type of IBD diagnosis (i.e., Crohn’s 
disease, ulcerative colitis, both), age, or gender 
to determine whether the data could be analysed 
as a homogenous sample.

Objective 1: Depression as a mediator, resilience 
as a moderator.  A moderated mediation exam-
ined the moderating effects of resilience on the 
associations between childhood trauma, depres-
sive symptoms and suicide risk. Specifically, 
childhood trauma was the independent variable, 
depressive symptoms the mediator, resilience 
the moderator and suicide risk the dependent 
variable. The moderated mediation was tested 
with Models 7, 14 and 58 of Hayes’ (2013) 
PROCESS macro in SPSS Statistics Version 24.

Objective 2: Resilience and depression as  
mediators.  A serial mediation examined the 
mediating effects of resilience and depressive 
symptoms on the relationship between child-
hood traumatic experiences and suicide risk. 
Childhood trauma was the independent vari-
able, resilience the first mediator, depressive 
symptoms the second mediator and suicide 
risk the dependent variable. The serial media-
tion was tested with Model 6 of Hayes’ (2013) 
PROCESS macro in SPSS Statistics Version 24.

Data sharing statement

The de-identified data set containing all varia-
bles used in the analyses, syntax file and log files 
will be available on the Figshare respository.

Results

Preliminary analyses

One-way ANOVAs indicated that there were  
no significant differences across countries, F(8, 
163) = 1.49, p = 0.165; type of IBD diagnosis, F(2, 
169) = 0.453, p = 0.636; age, F(50, 119) = 0.864,  
p = 0.717; or gender, F(1, 170) = 0.545, p = 0.461, 
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for suicide risk. Thus, the data were analysed as 
a homogenous sample.

Objective 1: Depression as a mediator, resilience as 
a moderator.  Model 7 of the PROCESS macro 
was used to examine whether resilience moder-
ated the relationship between childhood trauma 
and depressive symptoms. Model 7 of the PRO-
CESS macro revealed that resilience did not 
moderate the path between childhood trauma 
and depressive symptoms as the 95% confidence 
interval of the index of moderated mediation 
straddled zero, 95% CI [−0.042, 0.030], in the 
simple mediation model of childhood trauma 
(predictor), depressive symptoms (mediator) and 
suicide risk (outcome). Similar to results of 
Model 7, Model 14 of the PROCESS macro 
revealed that resilience did not moderate the path 
between depressive symptoms and suicide risk, 
95% CI [−0.019, 0.027].

Then, Model 58 examined whether resil-
ience moderated both pathways of the indirect 
effect of childhood trauma on suicide risk 
(Figure 1). The direct effect of childhood trau-
matic experiences on suicide was significant, 
b = 0.096, SE = 0.030, p = 0.002. As no inferen-
tial test is available through the PROCESS 
macro to test moderated mediation for Model 
58, the indirect effect was examined at three 
resilience scores (one standard deviation below 
the mean, the mean and one standard deviation 
above the mean) to determine if the indirect 
effect changed substantially across the three 
scores. The indirect effect through depression 
was significant both at the resilience score one 
standard deviation below the mean (2.13) and at 
the mean resilience score (2.93), with both 95% 
confidence intervals entirely above zero, CI 
[0.006, 0.085] and CI [0.014, 0.068], respec-
tively. The indirect effect was not significant 
when the resilience score was one standard 
deviation above the mean (3.73) as the 95% 
confidence interval straddled zero, CI [−0.002, 
0.079]. The confidence intervals observed for 
Model 58 were also similar to those observed in 
Models 7 and 14 for the same resilience scores 
(i.e., one standard deviation below the mean, 
the mean and one standard deviation above the 

mean). The similarity of the confidence inter-
vals in Model 58 combined with the pattern of 
results for Models 7 and 14 suggests that resil-
ience did not moderate the indirect effect of 
childhood trauma on suicide risk through 
depressive symptoms.

Objective 2: Resilience and depression as media-
tors.  Model 6 of the PROCESS macro exam-
ined whether resilience and depressive 
symptoms causally mediate the relationship 
between childhood traumatic experiences and 
suicide risk (Figure 2). The total effect of child-
hood traumatic experiences on suicide was sig-
nificant, b = 0.164, SE = 0.033, p < 0.001, as was 
the direct effect, b = 0.096, SE = 0.030, p = 0.002, 
of childhood traumatic experiences on suicide 
risk. The overall indirect effect childhood 
trauma on suicide risk through resilience and 
depression was significant, b = 0.020, SE = 0.008, 
95% CI [0.006, 0.037]; childhood trauma was 
associated with lower resilience, which was 
related to higher depressive symptoms, which 
ultimately were associated with higher suicide 
risk. The indirect effect of childhood trauma on 
suicide risk through resilience was not signifi-
cant, b = 0.007, SE = 0.008, CI [−0.006, 0.025]. 
Resilience did not mediate the association 
between childhood trauma and suicide risk on 
its own; resilience was only a significant media-
tor when preceding depressive symptoms. 

Figure 1.  Moderated mediation model tested by 
Model 58 of the PROCESS macro with blue lines 
representing significant pathways.
**p < 0.01.
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Conversely, the indirect effect of childhood 
trauma on suicide risk through depression was 
significant, b = 0.041, SE = 0.014, 95% CI 
[0.014, 0.070]; childhood trauma was associated 
with higher depressive symptoms and higher 
depressive symptoms were associated with 
increased suicide risk.

Discussion

The current study was designed to better under-
stand the associations between childhood 
trauma, resilience, depression and suicide risk 
in a sample of individuals with IBD using mod-
erated mediation and serial mediation models. 
Taken together, the results suggest that child-
hood trauma, resilience and depression play 
significant roles in promoting and/or mitigating 
suicide risk.

Objective 1 tested resilience as a moderator 
of the indirect effect of depressive symptoms on 
the association between childhood trauma and 
suicide risk. Contrary to hypothesis, resilience 
was not a significant moderator in the associa-
tions between childhood trauma, depressive 
symptoms and suicide risk; similar to Wang 
et al. (2018) suggesting that resilience does not 
moderate perceived stress and depression. One 
explanation for why resilience may not moder-
ate is that childhood trauma negatively affects 

resilience levels (Crosta et  al., 2018). The 
results of the present study suggest that resil-
ience may not be innate, rather it is fostered in 
childhood and influenced by many contextual 
factors including personal traits (e.g., problem 
solving skills), familial relationships (e.g., posi-
tive attachment) and community relations 
(Lopez et al., 2019). Therefore, resilience may 
be better conceptualized as a mediator in a 
causal pathway between childhood trauma and 
suicidal behaviours, rather than a moderator of 
this association.

In objective 2, resilience and depression sig-
nificantly mediated the relationship between 
childhood trauma and suicide risk. Increased 
childhood trauma was associated with lower 
resilience levels, which were associated with 
increased depressive symptoms, and ultimately 
increased suicide risk. These results suggest that 
traumatic experiences in childhood may blunt 
resilience in adulthood, thereby increasing vul-
nerability to depression. The present findings are 
consistent with research suggesting that resil-
ience can act as a protective factor against depres-
sion and that childhood trauma may be associated 
with decreased resilience (Crosta et  al., 2018; 
Ding et al., 2017; Wingo et al., 2010).

Childhood trauma was also associated with 
increased depressive symptoms directly, which 
then were associated with higher suicide risk. 

Figure 2.  Serial mediation model tested by Model 6 of the PROCESS macro with blue lines representing 
significant pathways.
**p < 0.01. ***p < 0.001.
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Consistent with prior research in other popula-
tions, this suggests that childhood trauma is a 
risk factor for depression and that depression 
increases suicide risk among IBD patients 
(Angst et al., 1999; Hammen et al., 2000).

Resilience alone does not appear to be asso-
ciated with increased suicide risk, as there were 
no significant indirect effects of resilience on 
suicide risk in objective 2 and resilience was 
not a significant moderator in objective 1. 
Regardless, the current study suggests that 
resilience may affect suicide risk by increasing 
one’s vulnerability to depression.

These results provide important clinical 
implications. First, clinicians should consider a 
multidisciplinary approach that involves both 
medical and psychological factors. Psychological 
factors should be considered with assessments of 
depressive symptomology and/or suicide risk, 
particularly if patients with IBD present with 
medical factors that are associated with elevated 
suicide risk (e.g., active disease, high levels of 
pain; Mihajlovic et al., 2020). Identification and 
treatment of depression in IBD populations may 
be key in reducing the high rate of patients at risk 
for suicide (Schwartz-Lifshitz et  al., 2012). 
Clinicians may also wish to examine childhood 
traumas as these may increase suicide risk. 
Acknowledging factors such as resilience may 
allow for clinicians to be proactive in addressing 
and reducing suicide risk among IBD patients 
through reductions in depressive symptomology. 
For example, Pereira et al. (2016) observed sig-
nificant improvements in depressed patients 
when treated with resilience and mindfulness 
approaches.

Limitations and future directions

There were several limitations to this study. 
First, given the online nature of this study, par-
ticipants were not screened by gastroenterolo-
gists, rather they identified as IBD patients 
through self-report. The validity of responses to 
the questionnaires may be critiqued due to the 
self-report nature of the study. However, self-
report measures are often unavoidable, particu-
larly in suicide research, and the results of the 

study should not be discounted due to the pos-
sible subjectivity of the measures used. Further, 
the voluntary nature of the study also poses the 
possibility of self-selection effects or biases 
given that individuals experiencing greater neg-
ative impacts on their daily lives may be more 
inclined to participate.

Second, only individuals with computer/
mobile and internet access were able to access 
the survey, thereby limiting the results to those 
with access to the technology requirements 
which may lead to a bias in recruitment. The 
sample was also relatively homogenous in being 
predominantly comprised of middle-aged, 
Caucasian females from North America, Europe, 
Australia and New Zealand. As such, the homo-
geneity of the sample limits the generalisability 
of findings to various ethnicities or cultures.

Regarding study measurement, the SBQ-R 
does not clearly discriminate between suicidal 
ideation, plans, or previous attempts which indi-
vidually influence suicide risk. As such, one can-
not quantify the presence or absence of these 
individual factors within the sample. However, it 
is a reliable measure for determining overall sui-
cide risk in respondents as it is not limited to cur-
rent suicidal behaviours but also considers past 
suicidal behaviours, which are important risk 
factors in predicting future suicidal behaviour 
(Osman et  al., 2001). Additionally, the current 
study does not discriminate between different 
types of childhood traumatic events or the quan-
tity of traumatic events experienced in the analy-
ses. As such, future research may benefit from 
exploring how specific traumatic experiences 
and/or the quantity of traumatic events experi-
enced influence the development of depressive 
symptoms and suicide risk.

Finally, as the current study was cross-sec-
tional, causality cannot be established. Despite 
the inability to infer causality, the study sug-
gests that there is an association between psy-
chological factors and suicide risk among IBD 
patients. The current study examined how psy-
chological factors are associated with suicide 
risk but the examination of other risk factors for 
suicide is suggested. In particular, the role of 
the inflammatory process and its effects may 
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further elucidate the relationship between IBD, 
childhood trauma, depression and suicide risk 
(Capuco et al., 2020; Moulton et al., 2019).

In conclusion, this study stresses the impor-
tance of childhood traumatic events and depres-
sion in suicidal behaviour in individuals with 
IBD and highlights resilience as a potential ave-
nue for reducing suicide risk. It is also suggested 
that clinicians be cognizant of risk factors for 
depression so as to quickly identify and treat 
depression to mitigate suicide risk in IBD 
patients. Overall, these results suggest treatment 
of individuals with IBD should involve a multi-
disciplinary approach where medical and psycho-
logical factors are considered to optimize care.
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