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Abstract
BACKGROUND
Patients with ulcerative colitis (UC) may be exposed to opioids over their disease
duration. The use of such medications carries significant risk, including intestinal
dysmotility and potential for addiction. However, the rates of narcotic use and
misuse in patients with UC have not been studied extensively. Functional
gastrointestinal disorders (FGID) are prevalent in patients with UC, and have
been shown to increase the risk of narcotic use and misuse in patients with
Crohn’s disease. We hypothesized that patients with UC and a concurrent
diagnosis of FGID would have increased rates of both opioid use and misuse in
our patient cohort.

AIM
To evaluate the prevalence of chronic opioid use and misuse in UC.

METHODS
A retrospective chart review of UC patients seen at the University of Virginia
Digestive Health Center was performed on all patients evaluated between 2006
and 2011. Patient demographics, medical, surgical, and medication histories were
obtained from the electronic medical record. Concomitant diagnosis of FGID was
also noted at the time. The electronic prescription monitoring program was
accessed to obtain prescription opioid filling histories. Prescription opioid misuse
was defined as opioid prescriptions filled from four or more prescribers and four
or more different pharmacies in a 12-mo period.

RESULTS
A total of 497 patients with UC were included. Patients with UC and FGID were
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more likely to be female, but no other demographic variables were associated
with FGID. Of the UC patients who had FGID, a greater proportion were found
to be using opioids chronically (36% with FGID vs 9% without FGID, P < 0.0001)
and were misusing prescription opioids (12.8% vs 1.3%, P < 0.001). Multivariate
logistic regression demonstrated a significant association with FGID and chronic
opioid use (OR = 4.50; 95%CI: 1.91-10.59) and opioid misuse (OR = 5.19; 95%CI
1.04-25.76). Tobacco use (OR 2.53; 95%CI: 1.06-6.08) and anxiety (OR 3.17; 95%CI:
1.08-9.26) were other variables associated with an increased risk of chronic
narcotic use.

CONCLUSION
FGID was associated with a 4.5-fold increase in chronic opioid use and a 5-fold
increased risk of opioid misuse in this patient cohort with UC.

Key words: Ulcerative colitis; Chronic opioid use; Opioid misuse; Narcotic; Functional
gastrointestinal disorder

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Rates of chronic opioid use and misuse among patients with ulcerative colitis
(UC) have not been studied extensively, and it is unknown whether functional
gastrointestinal disorder (FGID) affects these rates. The aims of this study were to
evaluate rates of opioid use and misuse in UC and determine whether these rates were
affected by concomitant FGID. Patients with FGID and UC were 4.5 times more likely
to be using chronic opioids and 5 times more likely to be misusing opioids. This
highlights the potential risks of opioid use in the management of UC, particularly in
those patients with concomitant FGID.
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INTRODUCTION
Ulcerative colitis (UC) is a chronic inflammatory gastrointestinal condition which can
manifest  with  recurrent  bouts  of  abdominal  pain,  rectal  bleeding,  and diarrhea.
During disease flares, opioid medications may be prescribed in the acute setting for
the  treatment  of  pain,  but  carry  significant  negative  consequences  including
worsening intestinal dysmotility and visceral hyperalgesia, along with the potential
risk for medication dependency and addiction[1,2].

Rates of opioid addiction, diversion, and overdose have risen dramatically in the
United States over the past two decades[3,4] and are currently at epidemic levels. State-
run prescription monitoring programs (PMPs) have been established to combat this
issue and make it possible to identify patients who have behaviors suggesting opioid
misuse, such as “doctor shopping,” obtaining prescriptions from multiple prescribers,
using multiple pharmacies, using multiple opioids simultaneously, and obtaining
early refills of medications. While there is no standard definition for opioid misuse,
Katz et al[5] defined the use of greater than or equal to four pharmacies and greater
than or equal to four prescribers of schedule II medications within a 12-mo period as
“questionable activity” which is consistent with opioid misuse.

Functional gastrointestinal  disorders (FGID) have been shown to be prevalent
among patients with inflammatory bowel disease (IBD)[2]. Simrén et al[6] demonstrated
that irritable bowel syndrome-like symptoms were two to three–fold more prevalent
in patients with IBD in remission than in the general population, and patients with
these symptoms also exhibited increased levels of depression and anxiety. FGID has
been shown to be a significant risk factor for chronic opioid use and misuse among
patients with Crohn’s disease[7], representing a two-fold and three-fold increased risk
of chronic opioid use and misuse, respectively. While the prevalence of opioid use has
been previously reported in UC[1,8], to our knowledge, the prevalence of opioid misuse
has not been specifically studied in this population. The primary aim of this study
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was to determine whether patients with UC and concurrent FGID had higher rates of
chronic opioid use, and to determine the prevalence and risk factors for prescription
opioid misuse in this patient population.

MATERIALS AND METHODS

Patients
A retrospective  chart  review was performed on patients  with  UC treated at  the
University of Virginia Digestive Health outpatient clinic from 2006 to 2011. Patient
demographics were obtained from the electronic medical record (Epic Hyperspace,
Verona, WI) including patient age, sex, race, insurance status, geographic area of
residence, tobacco use, and alcohol use. Medical, surgical and psychiatric histories
were recorded for each patient; including the diagnosis of any co-existing FGID. The
Rome III criteria and diagnoses served as the basis for our inclusion of FGIDs in this
study, and all patients with a FGID, regardless of whether their FGID related to upper
or lower gastrointestinal symptoms, were marked as having FGID. Patients with
symptoms of  FGID without  an  existing  diagnosis  made  by  a  clinician  were  not
recorded as  having  FGID.  Medication  history  was  obtained  from the  electronic
medical record including IBD-related therapy and non-IBD medications. Information
on opioid use was also collected using electronic prescription monitoring program
databases  from Virginia  and West  Virginia  (https://virginia.pmpaware.net).  To
access the PMP database, patient name, date of birth, and date of initial clinic visit
were entered into the database, and information regarding the type and number of
opioid prescriptions, as well as the number of different prescribers and pharmacies,
were recorded. Prescription data was collected for a one-year period following the
date of the initial office visit, and thus patients had an established diagnosis of UC at
the time at which prescription data collection began.

Chronic  opioid use was defined as  having three consecutive prescriptions for
opioids filled or having two or more opioid prescriptions filled within a six-month
period. Opioid misuse was defined as a patient meeting the “4 + 4 criteria” of having
opioid prescriptions given by four or more prescribing physicians and using four or
more pharmacies in a 12-mo period[5]. Post-operative pain medication prescriptions
that were limited to one prescription were not counted toward the analysis.

Statistical analysis
Statistical analysis was performed by a biomedical statistician (Northup PG) using
SAS 9.2 (SAS Institute Inc., Cary, NC). Comparisons of categorical variables were
made  using  Chi-squared  tests,  odds  ratios  and  95%CI  were  used  to  assess  the
interaction  between  chronic  opioid  use  and  opioid  misuse  and  the  following
variables: age, sex, alcohol use, cigarette smoking, Medicaid/disability insurance
status, anxiety, depression, and FGID. Similar interactions were assessed between
FGID  and  the  following  variables:  age,  sex,  alcohol  use,  cigarette  smoking,
Medicaid/disability insurance status, anxiety, depression, chronic opioid use, and
chronic opioid misuse. Univariate and multivariate logistic regression analyses were
conducted to identify potential variables affecting rates of chronic opioid use and
misuse. Approval for the study was obtained through the Institutional Review Board
for Health Sciences Research at the University of Virginia.

RESULTS
A total of 497 patients with UC seen at the University of Virginia Digestive Health
Clinic from 2006 to 2011 were included in the study cohort (Table 1). Of these, 39
(7.8%) patients were identified as having concurrent FGID. In addition, 103 (20.7%)
patients had concomitant psychiatric disease including 68 patients with depression, 22
with anxiety, and 13 with an alternative psychiatric diagnosis. Forty-three (8.7%)
patients were current tobacco users.

Patients with UC and FGID were no different in age than patients with UC without
FGID (49.5 years vs 51.2 years, P = 0.463). Patients with FGID were more likely to be
female (74% with FGID vs 48% without FGID, P= 0.010). There was a trend toward
FGID and anxiety (23% with FGID vs 3% without FGID, P = 0.055). FGID was not
significantly  associated  with  depression,  alcohol  use,  tobacco  use,  insurance  or
disability status in this patient cohort.

Of  the  497  patients,  56  (11.3%)  were  identified  as  using  chronic  prescription
opioids.  The proportion of  patients  on chronic  opioids was significantly greater
among those with FGID than those without FGID (36% vs 9%, P < 0.0001, Figure 1).
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Table 1  Patient characteristics n (%)

FGID patients (n = 39) Non-FGID patients (n = 458) Total (n = 497)

Mean age (yr) 51.2 53.0 52.9

Sex (Female) 29 (74.4) 220 (48.0) 249 (50.1)

Disability/Medicaid status 4 (10.3) 14 (3.1) 18 (3.6)

Tobacco use 7 (17.9) 36 (7.9) 43 (8.7)

Alcohol use 12 (30.8) 185 (40.4) 197 (39.6)

History of depression 9 (23.1) 59 (12.9) 68 (13.7)

History of anxiety 9 (23.1) 13 (2.8) 22 (4.4)

Disease extent

Proctitis 6 (15.4) 39 (8.5) 45 (9.1)

Left sided 12(30.8) 153 (33.4) 165 (33.2)

Extensive 20 (51.3) 227 (49.6) 247 (49.7)

Average disease duration (yr) 8.2 7.5 7.6

Among the patient characteristics analyzed, only female sex was associated with functional gastrointestinal disease (FGID) in comparison to the non-FGID
cohort. FGID: Functional gastrointestinal disease.

Anxiety (P = 0.035) and tobacco use (P = 0.038) were associated with significantly
higher rates of chronic opioid use. Using the PMP to review prescription data, there
was evidence of opioid misuse in 11 (2.2%) patients using the 4 + 4 criteria. Of these, 5
of 39 patients (12.8%) with FGID were identified as misusing prescription opioids,
compared with 6 of 458 patients (1.3%) without FGID (P < 0.001, Figure 1).

Multivariate logistic regression analysis demonstrated a significant association of
chronic opioid use and FGID. Patients with UC and FGID had a 4.5-fold higher risk of
chronic opioid use than those patients without FGID (OR = 4.50; 95%CI: 1.91-10.59).
There was also an association of FGID and opioid misuse, with a five-fold increase in
the risk of opioid misuse in FGID patients (OR = 5.19; 95%CI: 1.04-25.76). Tobacco use
(OR = 2.53; 95%CI: 1.06-6.08) and anxiety (OR = 3.17; 95%CI: 1.08-9.26) were also
associated with higher risk of chronic narcotic use, whereas patient gender, alcohol
use, depression, and disability status were not (Table 2).

DISCUSSION
Within this UC patient cohort, chronic opioid use was identified in 11.3% of patients
overall. UC patients with concomitant FGID were over four-fold more likely to be
using chronic opioids than those UC patients without FGID. Prescription monitoring
program data identified 2% of the total UC patient cohort to be misusing prescription
opioids. Patients with UC and concurrent FGID had a 5-fold increased risk of opioid
misuse, with 13% of patients in this group showing evidence of opioid misuse based
on PMP data. The rates of chronic use and misuse of opioids are significant given the
negative  impacts  that  opioids  have  on disease  outcomes  in  UC and FGID[1,2],  in
addition to the potential risks of opioid dependency and addiction in this population.

Our study also found an increased risk of opioid misuse in patients with UC and
FGID  (OR  =  5.19,  95%CI:  1.04-25.76);  however  the  overall  number  of  patients
identified with opioid misuse was small, and larger numbers of patients would be
needed to confirm this association. Tobacco use and anxiety were also associated with
an increased risk of chronic narcotic use, associations which have been identified in
prior studies[9-11] and are also identified in our population to be risk factors for opioid
misuse.

Given this was a retrospective study at a single tertiary care center, these results
may not be generalizable to the UC population in the United States as a whole. The
majority of our patient cohort resides in Virginia and West Virginia, and the opioid
prescription information was limited to the PMPs from these two states. It is possible
that some patients obtained opioid medications from other neighboring states and
thus were not identified in the PMP data search, and this model does not account for
patients using opioids that they have obtained outside of a provider’s prescription.
This model also assumes that all patients who filled opioid prescriptions took the
medications themselves, and does not account for diversion of opioid medications.
Another limitation of this study was that it was not possible in all instances to know
the  circumstances  for  which  patients  were  using  opioids  (e.g.,  flaring  disease,
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Figure 1

Figure 1  Rates of opioid use and misuse. Patients with ulcerative colitis and concomitant functional
gastrointestinal disease had higher rates of prescription opioid use (36% vs 9%; aP < 0.0001) and opioid misuse (13%
vs 1%; bP < 0.001). UC: Ulcerative colitis; FGID: Functional gastrointestinal disease.

abdominal pain in the absence of active UC). Thus it  was not possible to stratify
patients according to disease activity or severity, as patients often sought care in
places other than our institution, such as from a local gastroenterologist, primary care
provider, urgent care, or local emergency room.

Despite these limitations, this is the first study to our knowledge that assesses the
risk of prescription opioid misuse in the UC population and identifies a subgroup of
patients with concomitant FGID to be at particular risk for chronic opioid use and
misuse. This has important implications in managing patients with UC and FGID as a
particularly “at risk” group for opioid misuse and a population to be monitored for
early intervention if this is occurring.

In conclusion, patients with UC and concomitant FGID have a 4.5-fold increased
risk of chronic opioid use. Patients with UC and FGID are also at risk for opioid
misuse, based on prescription monitoring program data. There is significant risk for
development  of  opioid-related complications  including opioid  dependency and
misuse in this population.
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Table 2  Predictors of chronic narcotic use in patients with ulcerative colitis

Variables Odds ratio estimates (Point estimates with 95% Wald confidence limits) P value

FGID 4.50 (1.91-10.59) < 0.001

Female sex 0.76 (0.41-1.42) 0.390

Tobacco use 2.53 (1.06-6.08) 0.038

Alcohol use 0.53 (0.27-1.04) 0.065

Anxiety 3.17 (1.08-9.26) 0.035

Depression 1.36 (0.59-3.11) 0.468

Disability/Medicaid insurance status 1.77 (0.49-6.38) 0.382

Among the risk factors included in the multivariate analysis, only functional gastrointestinal disease, tobacco use, and anxiety increased the risk for chronic
narcotic use in ulcerative colitis. FGID: Functional gastrointestinal disease.

ARTICLE HIGHLIGHTS
Research background
Opioid  use  in  the  inflammatory  bowel  disease  (IBD)  population  is  common,  given  that
symptoms  of  disease  activity  often  include  abdominal  pain.  While  opioids  may  provide
temporary relief, they carry long-term risks such as narcotic bowel syndrome and the potential
for dependence and addiction. However, little is known about the specific rates of opioid use
and misuse in the ulcerative colitis (UC) population. Functional gastrointestinal diseases often
overlap with symptoms of IBD, and abdominal pain or functional symptoms in patients with UC
with a concomitant diagnosis of functional gastrointestinal disorders (FGID) may be easily
mistaken as a manifestation of active UC during periods of disease remission. In a previous
study, we showed that rates of chronic opioid use and misuse among patients with Crohn’s
disease (CD) and concomitant FGID were two-fold and three-fold higher, respectively, than in
patients with CD without a diagnosis of FGID.

Research motivation
Identification of risk factors for opioid abuse in the IBD population, specifically in UC patients, is
key in prevention of complications of these medications. Patients at risk for chronic opioid use
and misuse can be identified, and prescribers can be better informed, thereby preventing many
of the adverse effects – physical, mental and psychosocial – associated with long-term opioid
therapy in this vulnerable population.

Research objectives
The purpose of this study was to characterize rates of chronic opioid use and misuse in the UC
population, as these have not been studied extensively. One of the objectives of this study was to
investigate whether FGID was a risk factor for chronic opioid use and misuse in UC patients, as
has been demonstrated in patients with CD and FGID.

Research methods
Following approval through the institutional review board, a retrospective chart review was
conducted at the University of Virginia Digestive Health Center including all patients who had
been evaluated for ulcerative colitis between 2006 and 2011. Patient demographics and selected
variables  (tobacco  use,  alcohol  use,  etc.),  medical,  surgical  and  psychiatric  histories,  and
concomitant  diagnoses  of  FGID (as  outlined by Rome III  criteria)  were  collected from the
electronic medical record. Data on opioid use was collected from the electronic prescription
monitoring  program  databases  for  the  states  of  Virginia  and  West  Virginia
(https://virginia.pmpaware.net). Statistical analysis was conducted by a biomedical statistician
and both univariate and multivariate regression analyses were performed.

Research results
This study cohort consisted of 497 patients with UC, who were seen at the University of Virginia
from 2006 to 2011. Of these patients, 7.8% had a concurrent diagnosis of FGID as defined by
Rome III criteria, 20.7% had concomitant psychiatric disease, and 8.7% were current tobacco
users. Patients with UC and FGID were more likely to be female (P = 0.010), but no other risk
factors were found to be associated with FGID in the UC cohort. A greater proportion of patients
with FGID and UC were on chronic opioid therapy than patients with UC without FGID (36% vs
9%, P < 0.0001), and a greater proportion of patients with FGID and UC met criteria for opioid
misuse (12.8% vs 1.3%, P < 0.001). In the multivariate logistic regression analysis, patients with
FGID and UC had a 4.5-fold increased risk for chronic opioid use and 5-fold increased risk for
opioid misuse in comparison to their UC counterparts without FGID. Tobacco use and anxiety
also conferred higher risks for chronic narcotic use.

Research conclusions
To our knowledge, this is the first study which assesses the rates of and risk factors for both
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chronic opioid use and misuse in the UC population. This study sheds light on the need for
careful prescription practices among providers who have patients with UC, particularly those
with concomitant diagnoses of FGID. As we hypothesized, FGID increased the risk for both
chronic opioid use and misuse in our cohort of UC patients, which is a novel finding and may set
the foundation for future studies. Tobacco use and anxiety also conferred an increased risk for
chronic narcotic use in UC patients, as demonstrated in prior studies, but were not variables
associated with FGID. While FGID did increase the risk for opioid misuse five-fold in our UC
cohort, our numbers of patients meeting the definition of opioid misuse was small, and thus
more associations may not have reached statistical significance.

Research perspectives
The insights gained from this study may provide the basis for practitioners to monitor opioid use
in  their  UC  cohorts,  and  potentially  intervene  when  chronic  opioid  use  and  misuse  are
suspected. Furthermore, this study emphasizes that PMP databases are useful tools not only in
the general population, but also in specific populations such as the IBD population. While this
study was conducted at a tertiary referral center in the United States and a large number of
patients were included, the results may not be generalizable to the US and worldwide, as this
was a single-center study and the opioid epidemic has disproportionately affected some of the
geographic areas (e.g., Southwest Virginia) in which our patients reside. Future studies with a
similar design and the inclusion of multiple sites may help to further define risk factors for
chronic opioid use and misuse in the UC cohort. The data obtained from this study may, in the
near future, also serve as a basis for quality improvement studies in which at-risk UC patients
are identified and treated with alternatives for opioids in the appropriate situations.
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