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Polysubstance use in inflammatory bowel disease is associated 
with increased risk of emergency department visits: a longitudinal 
study
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Abstract Background Polysubstance use (PSU), the simultaneous use of 2 or more substances of abuse, is 
common in inflammatory bowel disease (IBD). Preliminary studies suggest it may be associated 
with poor outcomes. This prospective study evaluated the impact of PSU on disease activity and 
healthcare resource utilization in IBD.

Methods This study was conducted in a tertiary IBD center between October 29, 2015, and 
December 31, 2019. Participants were assessed over 2 time points (index and follow-up outpatient 
appointments) separated by a minimum of 6 months. Demographics, endoscopic disease activity, 
and surveys assessing symptoms, healthcare resource utilization and substance use (tobacco, 
alcohol, marijuana, cocaine, methamphetamine, heroin, opioid, or benzodiazepine) were 
abstracted. We identified PSU during the index appointment and computed descriptive statistics 
and contingency table analyses, and multivariate logistic regression models at follow up to evaluate 
outcomes.

Results 162 consecutively enrolled IBD patients were included. Seventy-five patients 
(46%) were polysubstance users at the index appointment. The most common cohorts 
were utilizing tobacco and alcohol (n=40) or tobacco and opioids (n=13). On bivariate and 
multivariate analyses, PSU during the index visit was positively associated with emergency 
department (ED) visits (odds ratio [OR] 2.51, 95% confidence interval [CI] 1.24-5.07; 
P=0.01) and negatively associated with extraintestinal manifestations (OR 0.37, 95%CI 0.18-
0.74; P=0.005). Age, sex, disease activity, disease subtype and IBD-related symptoms were 
not associated with PSU.

Conclusions IBD patients exhibiting PSU had increased risk of future ED visits. This study 
highlights the risks of PSU and reinforces the importance of appropriate substance use screening.
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Introduction

Inflammatory bowel diseases (IBD), including Crohn’s 
disease (CD) and ulcerative colitis (UC), are chronic disorders 
of the gastrointestinal tract that may also be associated with 
substance use disorders [1]. IBD patients frequently use 
substances of abuse, and these agents have been associated 
with deleterious consequences and outcomes in this setting. 
For example, opioid use is common in IBD, with an estimated 
50% of non-hospitalized adults and nearly 70% of hospitalized 
adults having been prescribed these medications [2,3]. This 
is important, as opioids have been associated with negative 
gastrointestinal clinical outcomes [4,5] and greater healthcare 
resource utilization (HRU) [6-8], as expressed by hospitalization 
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duration [9], readmissions [10] and emergency department 
(ED) visits [8]. Alcohol use in IBD is also common, and is 
associated with worsening gastrointestinal symptoms and 
greater frequency of relapsing disease [11-13]. Tobacco use in 
IBD is associated with more severe disease, particularly in the 
setting of Crohn’s disease [14,15]. Cannabis use is increasingly 
common among IBD patients, but has recently been linked to 
higher rates of surgery in CD and a greater risk of substance 
misuse in this context [16,17].

Previous studies have also demonstrated that IBD patients 
often use 2 or more substances of abuse; this is known as 
polysubstance use (PSU) [18,19]. Risk factors for PSU in the 
general population include symptoms of anxiety or depression, 
negative mood dysregulation, comorbid psychiatric illness, 
and low socioeconomic status resulting in negative outcomes 
such as premature death [20-23]. We recently completed a 
retrospective, cross-sectional study in an IBD cohort that 
suggested that PSU was associated with increased risk for 
HRU [18]. However, no previous study has evaluated the 
long-term impact of PSU on clinical outcomes in IBD. We 
undertook a prospective study to further evaluate clinical 
and epidemiological associations with PSU in IBD, and to 
investigate the longitudinal impact of PSU in this setting.

Patients and methods

Study population

We performed a prospective analysis using data derived 
from encounters at the Penn State IBD Center, a single tertiary 
care center in Pennsylvania. This center includes a single 
specialty clinic with 4 gastroenterologists who specialize in 
the management of IBD. These encounters occurred between 
29th  October, 2015, and 31st  December, 2019. This study was 
performed in accordance with the ethical standards described 
in the 1964 Declaration of Helsinki and its later amendments. 
It was approved by the Institutional Review Board and carried 
out under the protocol #00013788.

The inclusion criteria were as follows: 1) all participants 
had to be assessed over 2  time points (index and follow up 
outpatient clinic visits) separated by a minimum of 6 months; 
and 2) all participants were over 17 years old with an established 
diagnosis of CD, UC, or IBD colitis of indeterminant nature 
based on standard clinical criteria routinely used to identify 
IBD [24], with ileocolonoscopic examination to identify the 
disease distribution. It should be noted that a majority of the 
patients we care for at this Center are CD (likely related to our 
status as a tertiary care and IBD referral center).

All participants were assessed at 2 time points (index and 
follow-up outpatient clinic visits), separated by a minimum of 
6 months. Participants completed numerous contemporaneous 
surveys, including substance use questionnaires and IBD-
related symptom assessments (including abdominal pain, 
fatigue, anxiety/depression, gas, diarrhea, tenesmus, rectal 
bleeding, and fecal urgency) such as the Harvey-Bradshaw 
Index (HBI), Simple Clinical Colitis Activity Index (SCCAI), 
and Hospital Anxiety and Depression Scale (HADS). 
Participants who exhibited new PSU (as defined below) during 
the observation period after the index appointment were 
excluded.

Definitions and data extraction

PSU was defined as concurrent active or very recent use 
(within the prior week) of 2 or more non-prescription drugs 
or substances of abuse (specifically including tobacco, alcohol, 
marijuana, cocaine, methamphetamines, heroin, other opioids, 
or benzodiazepines) reported during the index appointment. 
Study participants responded to a comprehensive survey 
during their index clinic appointment to identify active or very 
recent substance use: (a) “Do you smoke or vape tobacco?” 
(participants could answer yes/no); (b) “Have you consumed 
alcohol in the past week?” (participants could answer yes/no); 
and (c) “Have you used any of the following substances in the 
past week?” (choices included marijuana/cannabis, cocaine, 
methamphetamines, heroin, and others; answers were yes/no).

At the follow-up visit, any IBD-related ED visits, 
hospitalization, imaging study or surgery within the previous 
6  months were recorded. It should be noted that we did 
not include exam under anesthesia, perianal fistulotomies 
or abdominal surgeries immediately following the index 
encounter (i.e., surgeries that had been planned before the 
index encounter). IBD activity was determined based upon 
a direct ileocolonoscopic evaluation performed within 
1 month of the follow-up appointment. In CD, endoscopically-
confirmed disease activity was assessed with the simple 
endoscopic score for CD (SES-CD): 0-2, remission; 3-6, mild 
endoscopic activity; 7-15, moderate endoscopic activity; and 
over 15, severe endoscopic activity. Moderate-to-severe disease 
activity in CD was defined as an SES-CD score ≥7. UC was 
assessed with the Mayo endoscopy subscore, which ranges 
from 0 (no disease) to 3 (severe disease). Thus, moderate-to-
severe disease activity in UC was defined as a Mayo endoscopy 
sub score of 2 or 3.
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Additionally, we abstracted relevant demographic and 
clinical characteristics, including patient age, sex, duration 
of IBD, IBD extent/location, disease complications (previous 
or current gastrointestinal stricture, intra-abdominal fistula, 
abscess, or cancer development), surgical history, and current 
medications (including mesalamine, immunomodulator, 
biologic, antidepressant or anxiolytic, corticosteroid, and 
nonsteroidal anti-inflammatory druge usage).

Statistical analysis

Data were extracted and analyzed using GraphPad Prism 
version  9 (GraphPad Software, San Diego, CA, USA) or 
R 4.0.5 (R Foundation for Statistical Computing, Vienna 
Austria). We identified PSU during the index appointment 
and computed descriptive statistics and contingency table 
analyses (e.g., Student’s t-test for continuous variables and 
chi-square or Fisher’s exact test for categorical variables, as 
appropriate) during the follow-up appointment, in order to 
compare the clinical outcomes between 2 cohorts: 1) patients 
with IBD reporting PSU at the index appointment; and 2) 
patients with IBD not reporting PSU (Fig. 1). We then created 
a multivariate logistic regression model incorporating age, 
sex, and all variables found to be significantly (P<0.05) or 
marginally significantly (P=0.05-0.1) associated with PSU in 
our aforementioned bivariate analysis. We reported odds ratios 
(ORs) and corresponding 95% confidence intervals (CIs) and 
considered P-values of <0.05 to be statistically significant.

Results

Study participant characteristics at index visit

A total of 162 IBD patients met the inclusion criteria for 
this study. This cohort included 99 females and 63 males, and 
had a mean age of 44 years, ranging from 20-82 years. Of these 
individuals, 115 were diagnosed with CD, 45 had UC, and 
2 were described as having IBD colitis of indeterminate nature. 
At the index appointment, IBD-related medication use varied 
and included mesalamine (n=61, 38%), immunomodulators 
(n=44, 27%), biologics (n=78, 48%), steroids (n=51, 31%), 
and antibiotics (n=32, 20%). Patients reported symptoms that 

included fatigue (n=133, 82%), fecal urgency (n=109, 67%), 
abdominal pain (n=98, 60%), tenesmus (n=77, 48%), and rectal 
bleeding (n=52, 32%). Some patients also reported symptoms 
that were consistent with an anxious state (n=63, 39%) and/or 
depressive state (n=45, 28%), and/or utilized antidepressant or 
anxiolytic medication (n=45, 28%).

Study participant characteristics at follow-up visit

At the follow-up appointment, the IBD-related 
medication use described included mesalamine (n=41, 
25%), immunomodulators (n=43, 27%), biologics (n=103, 
64%), steroids (n=41, 25%), and antibiotics (n=23, 14%). 
Study participants reported symptoms that included fatigue 
(n=137, 85%), fecal urgency (n=106, 65%), abdominal pain 
(n=97, 60%), tenesmus (n=68, 42%), and rectal bleeding 
(n=48, 30%) (Table  1). They also reported similar rates of 
experiencing an anxious state (n=61, 38%) or depressive state 
(n=37, 23%), and/or use of antidepressants or anxiolytics 
(n=60, 37%) (Table  1). There were 47  patients (29%) with 
moderate-to-severe disease activity and 90  patients (56%) 
with current or prior extraintestinal manifestations (Table 1). 
The median time to follow up was 15.8 months, with similar 
rates among the PSU cohort (16.4  months) and non-PSU 
cohort (14.1 months).

Substance use in IBD

Sixty-eight patients (42%) reported single substance use: 
tobacco (n=57, 84%), heroin (n=6, 9%), marijuana (n=2, 3%), 
non-heroin opioids (n=2, 3%) or alcohol (n=1, 1%). Nineteen 
(12%) reported no substance use. Seventy-five patients (46%) 
reported PSU at the time of the index visit. Of these, 62 used 
2 substances, 12 used 3 substances and 1 used 5 substances. 
The rates of individual substance use in PSU were as follows: 
tobacco (n=73, 97%), alcohol (n=53, 71%), non-heroin opioids 
(n=24, 32%), marijuana (n=12, 16%), and heroin (n=3, 4%). 
No patient reported using cocaine or methamphetamine. 
The most common cohorts with PSU were using tobacco and 
alcohol (n=40), tobacco and opiates (n=13), tobacco, opiates 
and alcohol (n=8), or tobacco and marijuana (n=6). The rate of 
tobacco use in the PSU group (97%) was similar to that in the 
non-PSU patients (84%).

Identification of
Polysubstance Use:

1 Week 6 Month 1 Month

Endoscopy

Index
Appointment

Follow-Up
Appointment

Healthcare
Resource Utilization
(ED, Hospitalization,

or Surgery)

Figure 1 Timelines associated with the study design
ED, emergency department
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Table 1 Follow-up appointment, clinical characteristics and outcomes

Variable Total 
(n=162)

PSU
(n=75)

No PSU
(n=87)

Odds 
ratio 

95%CI P-value

Age (mean years) 44.0 43.9 44.0 0.44

Female sex (%) 99 (61%) 45 (60%) 54 (62%) 1.09 0.58 2.05 0.87

Time of follow up (median months) 15.8 16.4 14.1 0.14

IBD subtype (CD/UC) 115/45 51/23 64/22 0.76 0.38 1.52 0.48

Moderate or severe inflammation (%) (on endoscopic evaluation) 47 (29%) 17 (23%) 30 (34%) 0.56 0.28 1.09 0.12

Extra-intestinal manifestations  (current or prior) (%) 90 (56%) 32 (43%) 58 (67%) 0.37 0.20 0.69 0.0026

Depression (%) 37 (23%) 18 (24%) 19 (22%)  1.13 0.55 2.30 0.85

Anxiety (%) 61 (38%) 30 (40%) 31 (36%) 1.20 0.64 2.28  0.63

Antidepressant or anxiolytic use (%) 60 (37%) 34 (45%) 26 (30%) 1.95 1.02 3.64 0.051

Steroid use (%) 41 (25%) 17 (23%) 24 (28%) 0.77 0.38 1.58 0.59

Antibiotic use (%) 23 (14%) 16 (21%) 7 (8%) 3.10 1.19 7.83 0.023

Mesalamine use (%) 41 (25%) 17 (23%) 24 (28%) 0.77 0.38 1.58 0.59

Immunomodulator use (%) 43 (27%) 14 (19%) 29 (33%) 0.46 0.23 0.95 0.049

Biologic use (%) 103 (64%) 52 (69%) 51 (59%) 1.60 0.84 2.98 0.19

Emergency department (%) 91 (56%) 51 (68%) 40 (46%) 2.50 1.34 4.61 0.0068

Hospitalization (%) 71 (44%) 36 (48%) 33 (38%) 1.51 0.82 2.82 0.21

Surgery (%) 62 (38%) 28 (37%) 34 (39%) 0.93 0.49 1.74 0.87

Imaging studies (%) 114 (70%) 57 (76%) 57 (66%) 1.67 0.86 3.23 0.17

Fatigue (%)  137 (85%) 65 (87%) 72 (83%)  1.35 0.57 3.24 0.52

Abdominal pain (%)  97 (60%)  40 (53%) 57 (66%) 0.60 0.32 1.12 0.15

Tenesmus (%) 68 (42%)  29 (39%) 39 (45%)  0.78 0.41 1.43 0.52

Fecal urgency (%)  106 (65%) 48 (64%) 58 (67%) 0.89 0.46 1.73 0.74

Rectal bleeding (%)  48 (30%) 20 (27%) 28 (32%) 0.77 0.38 1.47 0.49
All medication use referred to above is that described at the time of the follow-up visit 
PSU, polysubstance abuse; IBD, inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis; CI, confidence interval

On bivariate analysis, PSU at index appointment was 
positively associated with antibiotic use (OR 3.1, 95%CI 1.19-
7.83) at the follow-up appointment, while immunomodulator 
use (OR 0.46, 95%CI 0.23-0.95) was negatively associated 
(Table  1). There was no association between PSU and other 
IBD medications, such as biologics, steroids or mesalamine 
(Table  1). Extra-intestinal manifestations were negatively 
associated with PSU in bivariate and multivariate analyses 
(Table  1). Age, sex, disease activity, disease subtype or IBD-
related symptoms were not associated with PSU (Table  1). 
A subset analysis, comparing single substance and no substance 
use, demonstrated there were no significant differences in 
demographics (age or sex), disease subtype, disease activity or 
disease complications (Supplementary Table 1).

HRU in IBD

In between the index and follow-up appointments, varying 
numbers of the study participants underwent IBD-related 

imaging tests (n=114, 70%), visited the ED (n=91, 56%), 
were hospitalized (n=71, 44%), and/or underwent IBD-
related surgery (n=62, 38%) (Table 1). PSU during the index 
appointment was positively associated with ED visits on 
bivariate (OR 2.50, 95%CI 1.34-4.61) and multivariate analysis 
(OR 2.51, 95%CI 1.24-5.07) (Tables 1, 2). The relative rate of 
ED visits among the PSU group (n=51, 68%) was significantly 
higher than that in the non-PSU group (n=40, 46%) (P=0.0068) 
(Fig.  2). Otherwise, there was no relationship between PSU 
and other types of HRU, including hospitalizations, surgery or 
imaging studies (Fig.  2). A  subset analysis, comparing single 
substance and no substance use, demonstrated there were no 
differences in HRU (hospitalizations, ED visits or surgery) 
(Supplementary Table 1).

Discussion

In this prospective study evaluating the impact of PSU 
on clinical outcomes in IBD, we demonstrated that PSU is 
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Table 2 Multivariate logistic regression model, showing associations with polysubstance use in inflammatory bowel disease 

Variable Odds ratio 95%CI P-value

Age 0.99 0.98 1.02 0.92

Female sex 0.90 0.44 1.83 0.77

Extra-intestinal manifestations (present or prior) 0.37 0.18 0.74 0.0048

Antibiotic use 2.81 0.99 7.96 0.052

Immunomodulator use 0.47 0.21 1.03 0.059

Antidepressant use 1.7 0.84 3.47 0.14

Emergency department use 2.51 1.24 5.07 0.01
CI, confidence interval

common in this setting, being reported by 46% of patients 
at the index appointment. This is similar to the findings of 
previous investigations, including one of our own. Notably, 
PSU during the index appointment was positively associated 
with future ED visits. Antibiotic use was positively associated 
with PSU on bivariate analysis, while immunomodulator 
use was negatively associated. However, there was no 
association with any medications when confounding variables 
were accounted for in the multivariate logistic regression 
model. Interestingly, PSU was negatively associated with 
previous or current extra-intestinal manifestations of IBD.

The principal finding in this report was the association 
between PSU and future ED visits. This contrasts with our 
previous cross-sectional study evaluating PSU in IBD, where 
the healthcare resource associated with PSU was imaging 

services [18]. Thus, the association between PSU and ED visits 
demonstrated in the present study was relatively novel. It should 
be noted that we reported a similar overall rate of ED visits 
(56%) to some previous studies [25], whereas other reports 
suggested a lower rate [26]. Previously identified risk factors 
for ED visits in IBD include opioid use, more comorbidities, 
psychiatric illness, anemia and a greater number of previous 
IBD-related hospitalizations [25,27,28]. This is important, 
as recent longitudinal studies have demonstrated that the 
rates of ED visits in IBD cohorts have continued to increase 
annually [29,30]. We reported an overall rate of hospitalizations 
of 44%, and we did not identify a relationship with PSU. National 
estimates of hospitalizations in IBD are lower than our reported 
rate, with a higher rate among patients with CD, although overall 
hospitalization rates are stable in industrialized nations [26,31].
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Notably, there was no association between PSU and 
endoscopically-confirmed IBD disease activity in this study, 
similarly to our previous retrospective study [18]. No previous 
studies were specifically designed to evaluate the longitudinal 
impact of PSU on IBD disease activity with endoscopic 
evaluation, which prompted this current study. Although a 
previous investigation did show an association between PSU 
and disease activity among the adolescent and young adult 
population, disease activity was not endoscopically confirmed 
or determined with validated surveys (HBI and SCCAI) [19]. 
Anxiety as a driver of ED presentations was considered and 
evaluated; however, reports of anxiety in this cohort were 
no greater than in previous studies. Nevertheless, our study 
demonstrated a higher rate of ED visits, which persisted even 
in the absence of greater disease activity or more symptoms 
of IBD.

Several types of intervention have demonstrated 
promise in regard to decreasing the rate of HRU in IBD, 
including interdisciplinary care teams and clinical care 
pathways [32-34], specialized inpatient IBD care teams [35], 
digital health interventions [36], and the integration of 
psychiatric care in IBD specialty clinics [37-39]. A  cost-
benefit analysis for the integration of a psychological 
care model alone, which has previously been shown to 
be effective in the ambulatory setting [40], suggests net 
savings of $58,647 over 2 years [37]. Overall, these efforts to 
decrease HRU in IBD have previously been most successful 
when targeted at the IBD patients who have the highest 
risk of needing HRU [38,39]. Our present study provides 
further evidence that screening for substance abuse and/or 
polysubstance abuse could also serve as a relatively low-cost 
intervention to reduce HRU in IBD.

There were limitations to this study. As in other reports on 
substance use, we utilized patient-reported data that may be 
underestimating the true rate of PSU, as well as some of the 
key outcomes measured, including HRU [41]. The laboratory 
values gathered were not available for all participants, so 
we were unable to assess the impact of potentially relevant 
markers, such as hemoglobin or inflammatory markers 
(erythrocyte sedimentation rate and C-reactive protein). 
There were also fewer total participants in this prospective 
study (N=162) than in our previous cross-sectional analysis 
(N=361), which limited our ability to conduct further refined 
analysis comparing PSU in CD and UC. Finally, we were 
unable to gather reliable data related to substance dose and 
frequency of use. Thus, we could not perform an analysis to 
evaluate for a potential dose–response effect from 1 or more 
substances.

In summary, this study reinforces the significant impact of 
PSU in IBD. Individuals with IBD have a higher risk for PSU, 
and this behavior is associated with a greater likelihood of HRU. 
These findings provide further evidence for the importance of 
screening IBD patients for PSU, and counseling patients to 
limit substance use in this setting.
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Supplementary Table 1 Follow-up appointment, subset analysis of non-PSU cohort

Variable Total 
(n=87)

Single 
substance

(n=68)

No 
substance

(n=19)

Odds 
ratio 

95%CI P-value

Age (mean years)  44.0 42.8 48.2 0.17

Female sex (%) 54 41 13 0.70 0.23 2.16 0.60

Time of follow up (median months) 14.1  16.8 12.1 0.15

IBD subtype (CD/UC) 64/22 51/16 13/6 1.47 0.46 4.28 0.56

Moderate or severe inflammation (%) (on endoscopic evaluation) 30 22 8 0.66 0.25 1.97 0.43

Extra-intestinal manifestations  (current or prior) (%) 58 46 12 1.22 0.46 3.26 0.79

Depression (%) 19 14 5 0.73 0.23 2.12 0.75

Anxiety (%) 31 22 9 0.53 0.19 1.48 0.28

Antidepressant or anxiolytic use (%) 26 17 9 0.37 0.13 1.07 0.09

Steroid use (%) 24 19 5 1.09 0.37 3.04 0.99

Antibiotic use (%) 7 5 2 0.67 0.12 3.64 0.64

Mesalamine use (%) 24 22 2 4.07 0.93 18.8 0.08

Immunomodulator use (%) 29 20 9 0.46 0.17 1.31 0.17

Biologic use (%) 51 38 13 0.58 0.19 1.79 0.33

Emergency department (%) 40 29 11 0.54 0.18 1.44 0.30

Hospitalization (%) 33 24 9 0.61 0.23 1.68 0.42

Surgery (%) 34 25 9 0.65 0.24 1.78 0.43

Imaging studies (%) 57 44 13 0.85 0.28 2.38 0.99

Fatigue (%) 72 56 16 0.88 0.24 3.57 0.99

Abdominal pain (%) 57 42 15 0.43 0.14 1.31 0.19

Tenesmus (%) 39 32 7 1.52 0.51 3.96 0.60

Fecal urgency (%) 58 45 13 0.90 0.29 2.51 0.99

Rectal bleeding (%) 28 26 2 5.26 1.23 24.2 0.02
PSU, polysubstance abuse; IBD, inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis; CI, confidence interval
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