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Initial Assessment of Post-traumatic Stress in a US Cohort of 
Inflammatory Bowel Disease Patients

Tiffany H. Taft, PsyD, Alyse Bedell, MS, Meredith R. Craven, MS, MPH, Livia Guadagnoli, MS, Sarah Quinton, 
PsyD, and Stephen B. Hanauer, MD

Background: Post-traumatic stress (PTS), or the psycho-physiological response to a traumatic or life-threatening event, is implicated in medical 
patient outcomes. Emerging evidence suggests a complex relationship between PTS, the brain–gut axis, the gut microbiome, and immune func-
tion. Inflammatory bowel disease (IBD) may be susceptible to PTS and its subsequent impacts. To date, no study has evaluated PTS in IBD in 
the United States.

Methods: Adult patients with IBD were recruited from an outpatient gastroenterology practice, via social media, and via a research recruitment 
website. Patients with irritable bowel syndrome (IBS) were recruited as a comparison group. Participants completed demographic and disease 
information, surgical and hospitalization history, and the PTSD Checklist–Civilian Version (PCL-C). Statistical analyses evaluated rates of PTS 
in IBD and IBS, including differences between groups for PTS severity. Regression analyses determined potential predictors of PTS.

Results: One hundred eighty-eight participants (131 IBD, 57 IBS) completed the study. Thirty-two percent of IBD and 26% of IBS patients met 
the criteria for significant PTS symptoms based on PCL-C cutoffs. Inflammatory bowel disease patients are more likely to attribute PTS to their 
disease than IBS patients. Crohn’s disease (CD) patients appear to be the most likely to experience PTS, including those being hospitalized or 
undergoing ileostomy surgery. Symptom severity is the greatest predictor of PTS for ulcerative colitis and IBS.

Conclusions: Although PTS is relevant in both IBS and IBD, IBD patients are seemingly more susceptible to PTS due their disease experiences, 
especially CD patients. The nature of PTS symptoms may contribute to IBD disease processes, most notably through sleep disturbance and ANS 
arousal. Clinicians should assess for PTS in IBD patients as standard of care, especially after a hospitalization or surgery.
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INTRODUCTION
Patients with inflammatory bowel diseases (IBDs; 

Crohn’s disease [CD], ulcerative colitis [UC], indeterminate 
colitis [IC]) consistently exhibit a reciprocal relationship 
between their disease physiology and psychological state. 
Stressors contributing to IBD disease activity and symp-
tom report include chronic life stress,1, 2 psychological disor-
ders,3 and the disease experience itself. In turn, IBD degrades 

health-related quality of  life in many patients,4, 5 whereas 
psychological distress arises from symptom burden, self-man-
agement stressors, social stigma, and treatment side effects.6, 7 
Collectively, these factors are associated with poorer outcomes. 
The negative impact of  stress on disease course, including the 
emerging understanding of  the brain–gut–microbiome axis,8, 

9 emphasizes that early attention to psychological distress is a 
vital part of  IBD patient care.10

Repeated studies and systematic reviews find that pediat-
ric and adult IBD patients are more likely to experience anxiety 
and depression compared with healthy controls.3, 11–13 However, 
to date, the potential impact of post-traumatic stress disorder 
(PTSD) has not been evaluated in patients with IBD in the 
United States. Post-traumatic stress disorder is a chronic reac-
tion to a traumatic or life-threatening event; symptoms include 
recurrent frightening thoughts, difficulty concentrating, hyper-
vigilance, dissociative feelings, and trouble sleeping.14 Before 
developing PTSD, affected persons experience an acute stress 
reaction with similar symptoms to PTSD. If  symptoms do 
not resolve within 1 month, a diagnosis of PTSD is made.15 
Estimated rates of PTSD in the US population are around 6% 
to 8%,16 whereas approximately 1 million US adults are diag-
nosed with illness-induced PTSD annually.17 In IBD, 1 previ-
ous study of a Swiss cohort of 468 CD patients found that 19% 
scored above the diagnostic cutoff  for PTSD, whereas only 
10% reported no evidence of PTSD symptoms.18 Importantly, 

applyparastyle "fig//caption/p[1]" parastyle "FigCapt"

doi: 10.1093/ibd/izz032
Published online 7 March 2019

mailto:ttaft@northwestern.edu?subject=


 Inflamm Bowel Dis • Volume 25, Number 9, September 2019

1578

Taft et al

they found that patients scoring above the cutoff  had 4 times 
higher odds of disease exacerbation.

Assessment of PTSD in other medical populations uti-
lizes the related construct, post-traumatic stress (PTS), mainly 
because a PTSD diagnosis requires a clinical interview not al-
ways feasible in research.19, 20 Post-traumatic stress, or partial 
PTSD, is a subset of PTSD symptoms, is not necessarily as se-
vere as PTSD, may not evolve into PTSD in all people, and 
is more easily assessed.14, 21 Although PTS is not synonymous 
with PTSD, it is associated with similar decreases in function-
ing, impairments in quality of life, increased risk for psychopa-
thology including developing PTSD, occupational impairment, 
and increased health care utilization.18, 22 The estimated rate 
of PTS in the general population is approximately 6%.16 Risk 
factors for PTS and PTSD include age, socioeconomic status, 
symptom severity, treatment approaches (surgery), intensive 
care unit hospitalization, availability of social support, and pre-
morbid psychological distress.14, 21–23 Given the negative impact 
of PTS on health outcomes, more in depth investigation of PTS 
among IBD patients is warranted. Further, as PTSD can lead 
to alterations in brain–gut interactions,24 untreated PTS/PTSD 
could exacerbate the IBD disease course.

The purpose of this study is to evaluate PTS in patients 
with IBD. We aim to (1) characterize rates of PTS among 
patients with IBD based on standardized cutoff  scores for di-
agnostic levels of PTS symptoms, (2) determine differences 
between IBD subtypes (CD and UC), as well as differences 
between IBD and IBS (gastrointestinal disease control) in the 
presentation of PTS, and (3) quantify correlates and determine 
possible predictive factors of PTS from common clinical and 
demographic characteristics.

We hypothesize that PTS will be present in a subset of 
IBD patients, CD patients will demonstrate greater PTS than 
UC patients, and differences will exist between IBD and IBS 
patients. Further, we hypothesize that PTS in IBD will be asso-
ciated with clinical variables including symptom severity, sur-
gical history, and hospitalization history.

METHODS
Adult patients (aged 18–80 years) diagnosed with IBD or 

IBS for a minimum of 6 months were recruited from a univer-
sity-based outpatient clinic, with diagnoses confirmed via elec-
tronic medical record review based on established endoscopic 
and histological criteria for IBD25 and Rome IV criteria for IBS.26 
Additional self-reported IBD and IBS patients were recruited via 
the online research website ResearchMatch.org and social media 
(Facebook, Twitter). Individuals interested in participating pro-
vided informed consent and completed a series of screening ques-
tions to assess for diagnosis and exclusion criteria. Individuals 
were excluded if they did not have a diagnosis of IBD or IBS, 
were not between 18 and 80 years of age, or did not have their 
respective diagnosis for at least 6 months. In addition, individ-
uals with a diagnosis of PTSD before developing IBD or IBS 

were excluded from the study. All data were anonymously cap-
tured via the online system REDCap. The study was approved by 
the Northwestern University Institutional Review Board (IRB 
#00205234). Ethical considerations included providing access to 
mental health support (NU Mental Health hotline) for patients 
who may have experienced significant psychological distress as it 
related to the topics covered in the study.

Demographic and Clinical Information
Eligible participants provided demographic and clinical 

information via structured surveys. The demographic informa-
tion included age, sex, race, ethnicity, marital status, employ-
ment status, education level, and household income. Clinical 
information included diagnosis type (CD, UC, IC), age at 
symptom onset (in years), and age at diagnosis (in years). In 
addition, IBD patients completed the Patient Harvey Bradshaw 
Index27 (HBI; CD) or Patient Simple Clinical Colitis Activity 
Index28 (SCCAI; UC) to assess symptom severity. For direct 
comparison between IBD and IBS, all participants also com-
pleted the Short Form IBD Questionnaire (SIBDQ), with 
symptom severity measured by the total score of the physical 
symptom (bowel and systemic) subscales.29

Outpatient, Hospitalization, and Surgical History
The number of disease-related outpatient visits per year, 

surgical history including number of prior surgeries, hospitali-
zation history including number of prior hospitalizations, type 
of room (intensive care unit [ICU], general, both), and duration 
of stay (in days) were obtained. Participants rated the overall 
experience during their most difficult or stressful surgery and 
hospital stay on a scale of 0 (horrible) to 100 (excellent) and 
either endorsed or declined (yes/no) the following statement: 
“During your surgery/hospital stay, did you ever feel intense 
fear or anxiety about your treatment or risk to your life?”

Post-traumatic Stress
The PTSD Checklist–Civilian Version (PCL-C)30 assessed 

PTS symptoms. The PCL-C is a standardized 17-item self-report 
questionnaire designed to correspond with the diagnostic symp-
toms of PTSD defined in the fourth edition of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-IV).31 
Respondents rate how much they have been bothered by PTSD 
symptoms over the past month on a 5-point Likert scale rang-
ing from 1 (not at all) to 5 (extremely). Total severity scores are 
the sum of all items, with higher scores indicating more sever-
ity. Individual item responses can be coded as symptomatic or 
nonsymptomatic depending on the response category endorsed 
(3–5 = symptomatic, 1–2 = nonsymptomatic). The PCL-C has 
good psychometric properties32 and diagnostic efficacy.33 PTSD 
diagnosis cannot be confirmed by the PCL-C alone and requires 
a clinical interview with a trained professional. Therefore, the 
purpose of the PCL-C was to assess for symptoms of PTS that 
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may or may not develop into PTSD depending on the severity 
of the symptoms. In addition to PTS symptom severity, we were 
interested in the number of participants diagnosed by a mental 
health professional with PTSD after being diagnosed with their 
medical condition. Thus, each participant provided information 
on self-reported PTSD diagnosis, reason for PTSD diagnosis, 
and PTSD treatment history subsequent to their IBD or IBS 
diagnosis.

Statistical Analyses
Data from the REDCap system were exported into SPSS 

v25 for Macintosh (Chicago, IL, USA) for analyses. Responses 
were reviewed for inclusion criteria, with those not meeting 
these requirements excluded. Initial assessments for normal 
distribution determined the need for nonparametric tests. 
Descriptive statistics (mean [SD], percentage [frequency]) were 
computed for demographic and clinical variables for each study 
diagnosis. Z scores for 2 population proportions were deter-
mined any between-diagnosis differences (eg, IBD vs IBS, UC 
vs CD) across categorical variables. Participants recruited on-
line vs in the clinic were compared using independent-samples 
t tests to determine any significant differences by recruitment 
source. Due to the exploratory nature of this study, statistical 
significance was set to a P value <0.05 rather than adjusting for 
multiple comparisons via the Bonferroni method.

To address aim 1, the total score for the PCL-C was cal-
culated and normally distributed, with a cut-point score of 50 
used to identify patients exhibiting significant PTS symptoms 
and dichotomized as “yes/no” based on prior PTS research34 
and PCL-C guidelines. For each item on the PCL-C, the per-
centage (frequency) of respondents endorsing 3 (moderately) 
or higher (ie, symptomatic) was calculated for each diagnosis. 
Participants self-reporting a clinical PTSD diagnosis, the 
reason for diagnosis, and PTSD treatment history are reported 
as the percentage (frequency).

For aim 2, independent-samples t tests determined 
between-group differences in PCL-C for CD and UC, and for 
IBD (pooled) and IBS.

For aim 3, Pearson’s correlations and Spearman’s rho 
assessed the relationship between the PCL-C with continuous 
variables. Variables identified as having significant correlations 
with the PCL-C were entered as predictor variables of PTS in 3 
separate stepwise linear regression models (1 for CD, 1 for UC, 
1 for IBS). The adjusted R2 for each significant predictor var-
iable was converted to percent variance of PTS explained and 
reported (R2

adj × 100).

RESULTS

Study Sample
Two hundred seventy participants consented to the study. 

Of these, 50 (18.5%) were excluded based on study criteria: 3 

indicated they did not have IBS or IBD, 3 were not between 
18 and 80 years of age, 12 did not have their diagnosis for at 
least 6 months, and 32 had PTSD before diagnosis of illness. 
Thirty-one (12%) were removed due to incomplete data, leaving 
a final study sample of 189 (132 IBD: 89 CD, 43 UC; 57 IBS); 
demographic characteristics are outlined in Table 1 and clinical 
characteristics in Table 2. Nine patients with IC were grouped 
with ulcerative colitis for the purposes of statistical analyses. 
The sample was mostly female, white non-Hispanic, and col-
lege educated. The SIBDQ had a large, direct correlation with 
the  harvey bradshaw index (HBI)/simple colitis clinical activity 
index (SCCAI) scores in IBD (r = 0.74; P < 0.001), allowing for 
use of the SIBDQ to assess symptomatology for comparisons 
with IBS. No significant differences existed for symptom sever-
ity between IBS and IBD as measured via the SIBDQ Bowel 
and Systemic scales.

Differences in PCL-C score existed for demographic vari-
ables by diagnosis. Female IBD patients scored higher on the 

TABLE 1. Demographic Characteristics of Study Sample 
by Diagnosis

CD UC IBS

n = 89 n = 43 n = 57

Age, mean ± SD, y 37.5 ± 11.4 37.5 ± 13.1 40.1 ± 13.3
Sex, % (No.)    
 Male 27.6 (24) 25.6 (11) 26.3 (15)
 Female 72.4 (63) 74.4 (32) 73.7 (42)
Race, % (No.)    
 African American 0 0 3.5 (2)
 Asian 0 0 1.8 (1)
 Latino/a 0 2.4 (1) 1.8 (1)
 White 97.5 (85) 95.2 (40) 91.2 (52)
 Native American 0 0 0
 Multiracial 1.1 (1) 2.4 (1) 0
 Other 1.1 (1) 0 1.8 (1)
Ethnicity, % (No.)    
 Non-Hispanic 97.7 (86) 90.7 (39) 96.4 (54)
 Hispanic 2.3 (2) 9.3 (4) 3.6 (2)
Marital status, % (No.)    
 Single 33 (29) 32.6 (14) 26.3 (15)
 Married 61.4 (54) 62.8 (27) 57.9 (33)
 Divorced/separated 5.7 (5) 4.7 (2) 15.8 (9)
Education, % (No.)    
 Less than college 36.4 (32) 20.9 (9) 21.1 (12)
 College or higher 63.6 (56) 79.1 (34) 88.9 (45)
Recruitment source, % (No.)    
 Social media 69.3 (61) 60.5 (26) 12.3 (7)
 ResearchMatch 8.0 (7) 14.0 (6) 64.9 (30)
 Clinic 21.6 (19) 25.6 (11) 19.3 (11)
 Other 1.1 (1) 0 15.8 (9)
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PCL-C than males (mean, 44.2 vs 36.5; P = 0.002), and IBD 
patients recruited via social media scored higher on the PCL-C 
than those recruited in the clinic (46.5 vs 37.0; P = 0.002) or on 
ResearchMatch (46.5 vs 32.5; P = 0.001); IBS patients did not 
differ in PTS by sex or recruitment source. Although differences 
between ethnicities did not exist for the PCL-C when analyzed 
separately, pooling IBD and IBS diagnoses shows that Hispanic 
patients report higher scores on the PCL-C (55.4 vs 41.4; P = 
0.007). These findings should be interpreted with caution due 
to the small number of Hispanic participants in the sample. For 
UC only, younger patients (r = –0.36) and those diagnosed at 
a younger age (r = –0.30; both P < 0.05) reported more PTS. 
No differences existed for any other demographic groupings. 
As such, sex and recruitment source were entered as predictor 

variables in the stepwise linear regression for all IBD, and age 
and age at symptom onset were entered for UC.

Characterizing PTS in IBD
In our sample, 32% of IBD patients (38% CD, 19% UC) 

and 26% of IBS patients met the criteria for significant PTS 
symptoms (cut-point of 50 or greater on the PCL-C) (Table 3), 
with a mean score of 42.85 ± 14.4 for IBD and 41.33 ± 14.2 for 
IBS. Although CD patients trended toward more PTS symptoms 
than UC, this difference did not reach statistical significance 
(CD, 44.38 ± 14.9; vs UC, 39.77 ± 13.0; P = 0.073). However, 
the percentage of CD patients meeting or exceeding the diag-
nostic cutoff was significantly higher than UC or IBS patients. 
Although 38% of CD patients met the diagnostic cutoff, only 

TABLE 2. Clinical Characteristics of Study Sample by Diagnosis

CD UC IBS

n = 89 n = 43 n = 57

Age at symptom onset, mean ± SD, y 19.7 ± 10.6 25.0 ± 12.0 21.3 ± 12.4
Age at diagnosis, mean ± SD, y 24.1 ± 11.1 27.3 ± 11.1 29.1 ± 12.0
No. outpatient office visits per year, mean ± SD 4.3 ± 3.5 2.95 ± 2.3 2.3 ± 2.8
Symptom severity, mean ± SD    
 SIBDQ (Bowel + Systemic scales) 20.9 ± 6.2 22.5 ± 5.9 18.4 ± 5.3
 HBI or SCCAI, % (No.) 10.3 ± 6.6 8.7 ± 5.4 -
Prior surgery for disease, % (No.) 75.3 (67) 27.9 (12) 7.0 (4)
Type of surgery, % (No.)    
 Bowel resection 51.5 (34) 0 -
 Ileostomy 24.2 (16) 9.1 (1) -
 Colectomy/proctocolectomy (IPAA) 7.6 (5) 81.8 (9) -
 Other 16.7 (11) 9.1 (1) -
No. surgeries, mean ± SD 4.8 ± 5.7 3.4 ± 3.8 1.8 ± 1.5
Most recent surgery experience, mean ± SD 54.02 ± 29.4 58.3 ± 23.8 80.5 ± 7.9
Felt intense fear/anxiety/risk to life, % (No.) 70.1 (47) 83.3 (10) 50.0 (2)
Prior hospitalization for disease, % (No.) 86.5 (77) 62.8 (27) 19.3 (11)
No. hospitalizations, mean ± SD 12.11 ± 19.5 5.1 ± 6.4 2.3 ± 1.3
Length of most recent hospital stay, mean ± SD, d 16.0 ± 24.8 11.6 ± 9.5 3.6 ± 2.3
Type of hospitalization, % (No.)    
 General room 74.0 (57) 77.8 (21) 100 (11)
 Intensive care unit 6.5 (5) 3.7 (1) 0
 Both 19.5 (15) 18.5 (5) 0
Reason for hospitalization, % (No.)    
 Disease complication 26.0 (20) 8.3 (2) 9.1 (1)
 Medication complication 9.1 (7) 12.5 (3) 9.1 (1)
 Severe disease flare 36.4 (28) 66.7 (16) 54.5 (6)
 Severe infection 3.9 (3) 0 0
 Surgery 23.4 (18) 8.3 (2) 9.1 (1)
 Other 1.3 (1) 4.2 (1) 18.2 (2)
Most recent hospital experience, mean ± SD 49.6 ± 30.9 59.0 ± 24.0 58.8 ± 22.6
Felt intense fear/anxiety/risk to life, % (No.) 74.0 (57) 85.2 (23) 72.7 (8)

“Other” surgery includes fistula repair and strictureplasty. Hospital and surgery experiences are rated on a scale of 0 (horrible) to 100 (excellent).
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24% of these patients in our sample reported having been diag-
nosed with PTSD by a mental health professional. Similar dis-
crepancies existed for UC and IBS. Most patients reporting a 
clinical diagnosis of PTSD were receiving treatment, either via 
psychotherapy, medication, or a combination.

When evaluating separate PTS symptoms, CD patients 
reported being “symptomatic” across most items (Figs. 1 and 
2). CD patients were twice as likely to endorse hypervigilance, 
nightmares, being easily startled, and a sense of foreshortened 

future than UC patients. The most common “re-experiencing” 
symptom of PTS reported was intrusive thoughts. CD patients 
reported similar levels of nightmares as IBS patients, and all 
groups showed similar rates of flashbacks (~30%). For autonomic 
nervous system arousal (eg, racing heartbeat, shallow breathing), 
CD patients reported the greatest levels of ANS symptoms.

Disease Experiences and PTS
For all patients, symptom severity moderately correlated 

with PTS severity (Table 4). Significantly more CD patients 
reported prior surgery than UC or IBS patients, with the most 
common surgery being bowel resection. Crohn’s patients under-
going ileostomy surgery reported greater PTS symptoms than 
those undergoing resection (50.5 ± 14.6 vs 42.0 ± 13.6; P = 
0.049) or fistula repair (31.2 ± 17.7; P = 0.016), but a similar 
amount of PTS symptoms as those undergoing ileal-pouch anal 
anastomosis (IPAA; 49.8 ± 11.6; P = 0.925). Both the number 
of surgeries and surgery experience significantly correlated with 
PTS severity for CD patients only.

Similar trends existed for hospitalizations, with more CD 
patients reporting a prior hospital stay, a greater frequency of 
hospitalizations, and longer stays in days. The most common 
reason for hospitalizations in both CD and UC was a severe 
disease flare. Like surgical history, a greater number of hos-
pitalizations and poor experiences were associated with more 
PTS symptoms only for CD patients. Approximately 20% of 
IBD patients required ICU services for at least part of their 
stay. Inflammatory bowel disease patients requiring ICU serv-
ices reported more PTS than those only using a general floor 

TABLE 3. Post-traumatic Stress Disorder by Diagnosis

CD UC IBS

n = 89 n = 43 n = 57

PCL-C score, mean ± SD 44.4 ± 14.9 39.8 ± 13.0 41.3 ± 14.2
Range 18–85 17–69 19–68
Meet diagnostic cutoff  

(PCL-C > 50), % (No.)
38.2 (34) 18.6 (8) 26.3 (15)

Self-reported PTSD  diag-
nosis, % (No.)

23.6 (21) 7.0 (3) 14.0 (8)

 Due to illness 19.1 (17) 7.0 (3) 5.3 (3)
 Not due to illness 4.5 (4) 0 8.8 (5)
Self-reported PTSD  receiving 

treatment, % (No.)
81 (17) 100 (3) 87.5 (7)

 Psychotherapy 35.3 (6) 33.3 (1) 28.6 (2)
 Medication 11.8 (2) 0 14.3 (1)
 Both 52.9 (9) 66.7 (2) 57.1 (4)

FIGURE 1. Percentage of patients endorsing “moderate” or greater re-experiencing and avoidance PTS symptoms.
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room (ICU: mean [SD], 50.85 [10.9]; vs general: mean [SD], 
41.98 [15.3]; P = 0.002). Rates of hospitalization were lower for 
IBS (19%), with no patients requiring ICU services.

Inflammatory bowel disease patients rated their most 
recent surgeries and hospitalizations relatively poorly, each 

approximately 50 out of a possible best score of 100. Three-
quarters reported feeling intense fear, anxiety, or risk to life 
during either surgery (IBD) or hospitalization (IBD and IBS). 
Inflammatory bowel disease patients with more severe disease 
courses (eg, more surgeries and/or more hospitalizations) re-
ported more PTS (Table 4). The number of IBS patients with a 
surgical history was too small to draw meaningful conclusions, 
and the number of hospitalizations was not associated with PTS.

Predictors of PTS Severity
Potential predictor variables identified in the previous 

analyses were entered into separate regression models for CD 
(sex, recruitment, SIBDQ symptom severity, number of surger-
ies, surgery experience, history of ileostomy surgery, hospital-
izations, hospital experience, ICU), UC (sex, recruitment, age, 
age at symptom onset, SIBDQ symptom severity, ICU), and 
IBS (SIBDQ symptom severity, hospital stay in days) using a 
stepwise method. For CD patients, hospitalization experience 
was the largest predictor of PTS, accounting for 36% of the 
variance (P < 0.001), followed by history of ileostomy surgery 
at 9% of the variance (P = 0.01) and SIBDQ symptom severity 
predicting 7% (P = 0.02). All other variables were nonsignif-
icant. For UC and IBS, only SIBDQ symptom severity pre-
dicted PTS (UC: 20%, P = 0.002; IBS: 39%, P = 0.024).

DISCUSSION
The present study is the first to examine PTS symp-

toms in a sample of  IBD patients in the United States. 

TABLE 4. Relationships of Demographic and Clinical 
Variables With PCL-C Score by Diagnosis

CD UC IBS

n = 89 n = 43 n = 57

Agea –0.02 –0.36* 0.04
Age at symptom onsetb –0.09 –0.30* 0.13
Age at diagnosisb  0.01 –0.22 0.10
SIBDQ Symptom Severitya  0.52*** 0.47*** 0.55***

HBI/SCCAI Symptom Severity  0.41*** 0.28* -
Outpatient visits per yearb 0.25* 0.15 0.26*
No. surgeriesb 0.24* –0.01 -
Most recent surgery experiencea –0.55*** –0.09 -
No. hospitalizationsb 0.32** 0.08 0.06
Hospital stayb 0.21 0.09 0.51*
Most recent hospitalization 
experiencea

–0.45*** –0.19 –0.38

SIBDQ Symptom Severity: IBD and IBS were measured via the Bowel and Systemic 
scales.
*P < 0.05; **P < 0.01; ***P < 0.001.
aPearson’s correlation. 
bSpearman’s rho. 

FIGURE 2. Percentage of patients endorsing “moderate” or greater ANS arousal and emotional PTS symptoms.
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Approximately one-third of  IBD patients reported significant 
PTS symptoms, and one-quarter reported a clinical PTSD 
diagnosis since disease onset, with most stating that PTSD 
was due to their IBD experiences. Although a similar percent-
age of  IBS patients reported being diagnosed with PTSD since 
their illness onset, considerably less attributed PTSD to their 
condition. Our findings are similar to the Swiss CD cohort,18 
suggesting that 1 in 5 IBD patients may be affected by PTSD 
and that a greater proportion experience subclinical PTSD (ie, 
PTS). Also, although many IBD patients meet the diagnostic 
cutoff  on the PCL-C, few have been diagnosed with PTSD or 
are receiving treatment. These results indicate an urgent need 
to more adequately assess and treat PTS and PTSD in patients 
with IBD.

Women with IBD were more likely to have more PTS 
symptoms, a finding consistent with PTS sex differences within 
the general population.35 Rates of PTS were higher in partic-
ipants of Hispanic origin after IBD and IBS diagnoses were 
pooled to adjust for the small sample of ethnic minorities in 
our study. PTSD research, to date, has not clarified whether 
PTSD is more common among Hispanic/Latinos.36, 37 However, 
research among other groups provides evidence that minori-
ties with IBS may be at an increased risk for PTS, including 
an independent association of PTSD with IBS among African 
Americans.38 Future studies should recruit a more racially and 
ethnically diverse sample to clarify this finding.

Online recruitment is a strategy increasingly utilized in the 
medical literature with the potential benefit of reaching broader 
patient populations than studies limited to university-based 
clinics and the possible drawbacks of biases in study samples 
or inability to confirm a diagnosis. Additionally, differences 
may exist between online and medical clinic recruits.39 In this 
study, IBD patients recruited via social media reported more 
PTS than those recruited in the clinic or via ResearchMatch; 
this difference was not seen in IBS. Differences in PTS appear 
to be related specifically to social media recruits and suggest 
that IBD patients with PTS may seek support or information 
via social media. A review of Internet and electronic resources 
in IBD found that support groups made up the larger propor-
tion of the top 25 IBD-related Facebook pages.40 People with 
PTS also use social media to receive support and fight stigma.41 
Future research is needed to understand the role of social 
media in IBD patients with PTS.

We found no differences between mean PCL-C score 
for IBD and IBS, and a nonsignificant trend toward more 
PTS among patients with CD. However, CD patients consis-
tently reported more severe PTS symptoms than UC patients. 
Although it is generally accepted that IBS patients are more 
likely to experience early-life adversity than the general popu-
lation,42 including childhood trauma, previous literature assess-
ing an association between PTS and IBS is scarce, and to our 
knowledge is limited to 2 studies with significantly different 
PTS rates reported (36% and 7.8%).43, 44 Our study did find that 

IBD patients more often report a diagnosis of PTSD due to 
their illness than IBS patients, likely related to surgery or hos-
pitalization experiences, which afford greater risk to traumatic 
experiences. Most IBD patients reported staying in a general 
room during their most stressful hospitalization, whereas less 
than 10% stayed in the ICU, and 20% stayed in both. One 
in 5 critical illness survivors have “clinically important” PTS 
symptoms in the first 12 months post-ICU.23 However, when 
controlling for other significant variables, ICU utilization did 
not predict PTS in our IBD sample. This may be an effect of a 
small sample size, even though the regression was adequately 
powered. Future studies should explore this association and 
potential risk factor.

Inflammatory bowel disease patients reported intense fear 
during surgery and hospitalizations and generally fair to poor 
surgery and hospital experiences. Hospital experience was the 
greatest predictor of PTS for IBD, followed by history of ileos-
tomy and symptom severity. The prior Swiss study, along with 
the cancer literature, supports a positive relationship between 
symptom severity and PTS symptoms.34, 45 Our finding of a pre-
dictive nature of hospital experience and ileostomy for PTS in 
CD patients appears novel; however, the cross-sectional nature 
of this study precludes any definitive conclusions. It does under-
score that proactive intervention in the hospital setting, via inte-
grated behavioral services, could be helpful, even preventative, 
for PTS in IBD. Effective hospital-based interventions include 
expressive writing,46, 47 increased communication from clini-
cians,48, 49 and counseling as soon as possible after discharge.47, 50

The nature of PTS symptoms may contribute to IBD dis-
ease processes, most notably through autonomic nervous system 
(ANS) arousal via immune and brain–gut processes.51 Physical 
reactions, hypervigilance, and hyperarousal were most preva-
lent among CD patients, but many UC patients also endorsed 
ANS arousal. Evidence supports a complex relationship between 
brain–gut processes and PTS symptoms via dysregulation of the 
immune system, the hypothalamic–pituitary–adrenal axis, the 
vagus nerve, and the gut microbiome.24 Future studies should 
investigate how the presence of PTS symptoms could potentially 
modulate these mechanisms in IBD.

Our study has several limitations to consider. Although 
self-report measures are used to identify PTS symptoms and 
determine the likelihood of PTSD, a clinical interview must be 
used to diagnose PTSD. The PCL-C has been shown to over-
estimate the prevalence of PTSD among medical populations, 
which may be due to some items being confounded with symp-
toms or treatment side effects. As such, PTS rates may be over-
estimated in our study. An appropriate next step would be to use 
the PCL-C with a clinical interview (eg, Clinician Administered 
PTSD Scale-5) to more accurately assess prevalence rates of 
PTS and diagnose PTSD. The IBD sample was largely recruited 
from online sources, which may have introduced selection or 
voluntary bias and amplified PTS. Clinic samples are from an 
academic IBD specialty center and may limit generalizability.
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Post-traumatic stress occurs in a significant proportion 
of IBD patients, and, compared with IBS, IBD patients, espe-
cially hospitalized CD patients or those undergoing ileostomy 
or IPAA surgery, may be more susceptible to PTS. Clinicians 
should assess for PTS in IBD as standard of care, especially 
in the days after hospitalization or surgery. The Primary Care 
PTSD Screen, which is a 5-item scale to assess for traumatic 
events and associated symptoms, is an easy-to-administer tool 
for clinicians to gauge PTS during routine visits. For patients 
exhibiting PTS symptoms, referral to a psychologist specifi-
cally trained in PTS/PTSD treatments is recommended. Two 
evidence-based treatments exist: cognitive processing therapy 
and prolonged exposure therapy.52 As these treatments extend 
beyond typical cognitive–behavioral therapies used for gastro-
intestinal diseases, IBD patients with PTS will require addi-
tional care to mitigate its potential detrimental effects.
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