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Background: There is growing consensus that pain in pediatric inflammatory bowel

disease (IBD) is not fully explained by disease-related processes. However, previous

studies have largely measured individual biological, psychological, or social risk factors

for pain in isolation. Further, not all youth with IBD presenting to clinic will report presence

of pain, and those who do vary in their reports of pain intensity. This study therefore

extends prior research by determining biopsychosocial correlates of both presence and

intensity of pain in adolescents with IBD, in order to inform targeted pain management

intervention approaches.

Methods: Adolescents with IBD followed at SickKids, Toronto, and their parents

were consecutively enrolled from outpatient clinic. IBD characteristics (diagnosis,

time since diagnosis, patient-reported disease activity) were collected. Adolescents

reported on current pain (NRS-10), internalizing symptoms (Strengths and Difficulties

Questionnaire), and pain catastrophizing (Pain Catastrophizing Scale-Child). Parents

reported on protective responses to child pain (Adult Responses to Child Pain) and

pain catastrophizing (Pain Catastrophizing Scale-Child). Hurdle models were conducted

to examine predictors of presence and intensity of pain in the same model. Biological

(patient-reported disease activity, IBD diagnosis subtype, illness duration), psychological

(internalizing symptoms, pain catastrophizing), and social (parent pain catastrophizing,

parent protective responses) factors were entered as predictors, adjusting for age

and sex.

Results: Participants included 100 adolescents (12–18; Mean = 15 years) with IBD

(60% Crohn’s Disease, 40% Ulcerative Colitis or IBD-unclassified) and 76 parents. The

majority of the sample was in clinical remission or reported minimal symptoms. Half of

participants reported no current pain; for those reporting pain, intensity ranged 1–7 (M

= 3.43, SD= 1.98). Disease activity (OR= 53.91, p< 0.001) and adolescent internalizing

symptoms (OR= 7.62, p= 0.03) were significant predictors of presence of pain. Disease

activity (RR = 1.37, p = 0.03) and parent protective responses (RR = 1.45, p = 0.02)

were significant predictors of intensity of pain.
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Conclusions: Results suggest that the experience of pain in pediatric IBD

is biopsychosocially determined. Patient-reported disease activity and internalizing

symptoms predicted presence of pain, while disease activity and parent protective

responses predicted intensity of pain. While medical intervention in pediatric IBD is

focused on disease management, results suggest that depression/anxiety symptoms

as well as parent protective responses may be important targets of pain management

interventions in pediatric IBD.

Keywords: inflammatory bowel disease, pediatric, pain, psychosocial, anxiety, depression, parents

INTRODUCTION

Pain is a common symptom of inflammatory bowel disease,
with the majority of patients reporting pain at initial diagnosis
and during recurrence (1). Pain is associated with impaired
psychological and physical health outcomes and greater
healthcare expenses in youth with IBD, over and above the
influence of disease severity (2–5). While medical intervention
in pediatric IBD is focused on disease management (i.e., the
escalation of pharmacological intervention), there is increasing
concern that pain management has been neglected (6, 7).
For example, pain continues to be a persistent problem in
the time that it takes for medication to be optimized, and
emerging research indicates that a significant subset of youth
still report pain even during disease remission (2, 5, 8, 9).
While non-pharmacological interventions for pediatric
pain exist and demonstrate efficacy in reducing pain and
disability (10), more information about correlates of pain in
adolescents with IBD is needed in order to develop tailored pain
management interventions.

There is growing consensus that pain in pediatric IBD is
not fully explained by disease-related processes and instead
is biopsychosocially determined (6, 11, 12). Disease-related
processes that contribute to pain include acute inflammation,
strictures, bowel obstruction, and dysmotility, as well as visceral
hypersensitization (1, 6). Previous studies of pain in pediatric
IBD have often measured disease activity with indices that
include subjective pain ratings, however this may artificially
inflate associations between disease activity and pain (11). In
recent years, patient-reported outcomes (PROs) have garnered
significant attention and are increasingly used in the study of
IBD to reflect disease activity, while incorporating the patient’s
experience of disease (13). Illness duration and IBD type
(Crohn’s Disease and Ulcerative Colitis) have been examined
less frequently as correlates of pain, and previous studies have
found inconsistent results (4, 11, 14). Psychological correlates
of pain in pediatric IBD include internalizing symptoms (i.e.,
anxiety and depression) (2, 4, 14–16) as well as pain-specific
cognitive factors such as pain catastrophizing (16, 17) (i.e.,
magnifying or exaggerating the threat or seriousness of painful
sensations (18). Social correlates of pain in pediatric IBD have
been examined less frequently and greater understanding is
needed. Previously, researchers have focused primarily on the
social influence of parents (19). Parent protective responses

[e.g., letting children stay home from school when they are in
pain, giving special treats when their child has pain (20)] and
parent catastrophizing about child pain have been examined in
two small trials with mixed findings (5, 21). However, previous
pediatric IBD studies have measured individual risk factors for
pain in isolation or controlled for specific factors, but to date no
study has measured biological, psychological, and social factors
together in the same model.

Measuring pain in IBD has also proved challenging, given
that not all youth with IBD presenting to clinic will report
presence of pain, and those who do vary in their reports of pain
intensity. Prior studies have focused exclusively on measuring
either presence of pain [e.g., (22, 23)] or intensity of pain [e.g.,
(21, 24)]. Focusing on pain intensity ratings provides important
information about factors that are related to the experience
of pain, but presents the challenge of positively skewed, zero-
inflated distributions of pain scores. Additionally, it is possible
that certain factors may exacerbate pain (i.e., may predict
increased intensity), but would not necessarily be related to
whether or not one has any pain (i.e., may not predict the
presence of pain). On the other hand, though dichotomizing pain
scales to presence vs. absence allows researchers to determine
important potential factors that do predict pain presence, it
removes important contextual information about the intensity
of that pain (25) and distorts inferential testing in numerous
ways (26). In addition, chronic pain researchers have found
that pain intensity scales not only capture information about
intensity, but also reflect perceptions about pain interference and
beliefs about pain [for example, pain unpleasantness (27–29)],
suggesting that pain intensity may be more closely linked to
psychosocial factors than biological factors. This study therefore
extends prior research by determining biopsychosocial correlates
of both presence as well as intensity of pain together in the same
model in a way that avoids the issues inherent to zero-inflated or
forcibly dichotomized data.

AIMS AND HYPOTHESES

The primary aim of this study is to determine biopsychosocial
correlates of presence and intensity of pain in adolescents with
IBD. When examining all factors simultaneously in the same
model, we expect that biological factors such as disease activity
will predict presence of pain, while psychosocial factors will
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predict intensity of pain. Given the dearth of studies that have
examined biopsychosocial factors simultaneously in pediatric
IBD, our exploratory aim is to determine correlations among
these factors in youth with IBD.

METHODS

Participants and Procedure
This study was part of a larger cross-sectional study designed to
examine adolescent and family adjustment to IBD. This study was
approved by the research ethics board at the Hospital for Sick
Children (#1000051104). Adolescents diagnosed with IBD and
their primary caregivers were consecutively invited to participate;
enrollment occurred between 2016 and 2017. Inclusion criteria
were age 12–18 years, proficient in speaking and reading English,
and no significant cognitive impairment or major co-morbid
illnesses. Eligible patients were invited to the study at the time
of their scheduled IBD clinic visit.

Measures
Sociodemographic Factors
Adolescents and parents self-reported age, sex, and race/ethnicity
from options provided (instructed to “check all that apply”).

Pain
Adolescents self-reported average IBD pain intensity over the last
7 days on a 0–10 numerical ratings scale [NRS-11 (30)]. The
NRS-11 has been well-validated for use with adolescents and
is frequently employed by pediatric gastroenterologists during
routine clinic visits (6).

Biological/Disease Factors
Adolescents self-reported IBD diagnosis (Crohn’s Disease
or Ulcerative Colitis/IBD-unclassified), duration (from time
of diagnosis) of illness, current medications (checked and
confirmed by a nurse), presence of ostomy, and current stool
frequency and characteristics. IBD disease activity was measured
using the disease activity item from the Patient-Reported
Outcome-Based Evaluation [PROBE (31)], which is a 5-point
Likert Scale that assessed IBD activity over the past week
(0 = remission, 1 = minimal symptoms, 2 = mildly active,
3 = moderately active, 4 = severely active). In addition, to
support the face validity of this measure, we examined how
stool characteristics (frequency, consistency, blood) varied with
changes in this self-reported activity score.

Psychological Factors
Adolescents self-reported internalizing symptoms (anxiety and
depression symptoms) with the Strengths and Difficulties
Questionnaires-Emotional Problems subscale (32). This subscale
consists of 5 items assessing frequency/intensity of internalizing
symptoms over the past 6 months (e.g., “I worry a lot;” “I am
often unhappy, depressed, and tearful”) on a 3-point Likert Scale
(1 = not true, 3 = certainly true) and the total score (0–15)
is reported. Pain catastrophizing was assessed with the Pain
Catastrophizing Scale-Child [PCS-C (33)]. Thirteen items assess
catastrophic thoughts and feelings about pain (e.g., “When I am
in pain, I wonder whether something serious may happen”) on a

5-point Likert Scale (0 = not at all, 4 = extremely) and the total
score (0–65) is reported.

Parent Factors
Parent pain catastrophizing was assessed with the Pain
Catastrophizing Scale-Parent [PCS-P (34)]. Thirteen items assess
catastrophic thoughts and feelings about their child’s pain (e.g.,
“When my child is in pain, I become afraid that the pain will get
worse”) on a 5-point Likert Scale (0 = not at all, 4 = extremely)
and the total score (0–65) is calculated. Parents reported their
responses to children’s pain with the Adult Responses to Child
Pain-Protect subscale. This 13-item subscale assesses parental
protective responses to child’s pain (e.g., “When your child has
a stomachache or abdominal pain, how often do you let him/her
stay home from school?”) on a 5-point Likert Scale (0 = never, 4
= always) and a mean score (0–4) is calculated.

Statistical Analyses
Skewness was <1.5 and kurtosis (κ) was <2 for all variables.
Spearman’s and Pearson’s correlations were conducted to
examine correlations among biopsychosocial variables.
Exploratory analyses were conducted to examine differences
between the group reporting no pain and the group reporting any
pain with Student’s t, Mann-Whitney U, and Chi-squared tests.

To examine multivariable predictors of both the presence
of pain and the intensity of pain in a single analysis, we
used a hurdle model, which naturally accounts for the zero-
inflation and positive skew of average pain ratings. Hurdle
models involve two sub-models that explore two outcomes. The
first is a logistic regression predicting zero vs. non-zero values
(presence of pain). The second is a non-zero truncated Poisson
regression for the distribution of non-zero values predicting
pain ratings (intensity of pain). Predictors were the same
across models and included biological (patient-reported disease
activity, IBD diagnosis subtype, illness duration), psychological
(internalizing symptoms, pain catastrophizing) and social
(parent pain catastrophizing, parent protective responses) factors
while adjusting for sociodemographic factors (age and sex).
Psychological factors were transformed to z-scores (calculations
based on means and standard deviations from the current
sample) before being entered in hurdle models to aid in
interpretation. Odds ratios (for the logistic regression sub-
model), risk ratios (for the Poisson regression sub-model),
and associated 95% confidence intervals were calculated for
each predictor. In addition, sensitivity analyses were conducted
with the subgroup reporting remission or minimal symptoms.
Descriptive statistics were performed in SPSS v19.0 (35). Hurdle
models were calculated using the hurdle function in the PCSL
package for R (36).

RESULTS

Preliminary Analyses
In total, 100 adolescents and 76 primary caregivers gave
informed consent to participate in the study. Descriptives for
sociodemographic and clinical variables are reported in Table 1.
The majority of the sample was diagnosed with CD (60% CD,
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TABLE 1 | Descriptives for primary study variables.

M (SD) or N (%) Range

Sociodemographics

Adolescent age (years) 15.1 (1.5) 12–18

Adolescent sex 54 (54%) Male; 46 (46%) Female –

Parent age (years) 46.1 (6.0) 32–58

Parent sex 15 (20%) Male; 38 (80%) Female –

Adolescent race/ethnicity 58 (58%) White

22 (22%) Asian

4 (4%) Middle eastern

1 (1%) Black

13 (13%) Mixed

2 (2%) Not reported

–

Disease factors

IBD type 60 (60%) Crohn’s disease

40% Ulcerative colitis/IBD-unclassified

–

Years since IBD diagnosis 2.3 (2.4) 0–10

Disease activity in past week 43 (43%) Remission

38 (38%) Minimal symptoms

9 (9%) Mildly active

3 (3%) Moderately active

5 (5%) Severely active

2 (2%) Not reported

–

Medication 53 (53%) Biologic

25 (25%) Aminosalicylate/sulfasalazine

46 (46%) Immunomodulator

30 (30%) Antibiotic

–

Ostomy 4 (4%) Yes –

Average adolescent paina 1.6 (2.2) 0–7

Adolescent factors

Internalizing symptomsb 10.1 (2.1) 6–15

Pain catastrophizingc 26.8 (11.2) 6–52

Parent factors

Pain catastrophizingc 26.5 (10.6) 0–52

Protective responses to child

paind
1.9 (0.7) 0.7–4.0

M, Mean; SD, Standard deviation; N= 100 for Child variables, N= 78 for Parent variables
aNRS-10 Range 0–10; bStrengths and Difficulties Questionnaire-Emotional Problems

Range 0–15; cPain Catastrophizing Scale-Children and Parent Scales Range 0–65;
dAdult Responses to Child Symptoms-Protect Range 0–4; Disease activity measured with

the PROBE.

40% UC or IBD-Unclassified) and average illness duration was
2 years. Participants reported a range of disease activity over
the past week, though the majority had no to mild symptoms;
38% were in remission, 33% reported minimal symptoms, 18%
reported mildly active, 6% reported moderately active, and 5%
reported severely active.

Approximately half (52%) of participants reported 0 for
average pain intensity over the past week. For those reporting
pain, intensity ranged 1–7 (M = 3.43, SD = 1.98). Eight percent
reported average pain intensity of 1, 14% reported 2, 4% reported
3, 4% reported 4, 10% reported 5, 2% reported 6, and 5%
reported 7. See Figure 1. Differences between groups reporting
pain vs. no pain were examined across key predictor variables
and results are depicted in Table 2. Youth reporting presence of
pain reported significantly worse disease activity, internalizing

symptoms, and pain catastrophizing. When pain was examined
continuously, female adolescents reported more intense pain
than male adolescents (Mfemale = 2.07, SDf emale = 2.40; Mmale

= 1.13, SDmale = 1.83, p = 0.03). None of the primary study
variables differed significantly by parent sex (p’s > 0.47). Disease
activity ratings increased significantly in accordance with stool
symptoms (increasing in number, unformed consistency, and
with blood). See Supplemental Materials.

Correlational Analyses
Correlations among biopsychosocial variables are reported in
Table 3. Disease activity was significantly, positively correlated
with adolescent internalizing symptoms and pain catastrophizing
(p = 0.001, p = 0.007, respectively). Illness duration was
significantly, positively correlated with internalizing symptoms
(p = 0.03). Adolescent internalizing symptoms and adolescent
pain catastrophizing were significantly, positively correlated (p
< 0.001). Parent and adolescent pain catastrophizing were also
significantly, positively correlated (p= 0.001).

Predicting Presence and Intensity of Pain
In the hurdle model predicting pain, biological (patient-reported
disease activity, IBD diagnosis subtype, illness duration),
psychological (internalizing symptoms, pain catastrophizing),
and social (parent pain catastrophizing, parent protective
responses) factors were entered as predictors while adjusting
for sociodemographic factors (age and sex). See Table 4. In
the logistic regression sub-model predicting presence of pain,
only disease activity and adolescent internalizing symptoms were
significant predictors. The odds of having pain vs. no pain
increases by a factor of 54 for each unit increase in disease activity
(OR= 53.91; 95% CI 6.62–438.79; p< 0.001). The odds of having
pain vs. no pain increases by a factor of 8 for each standard
deviation increase in adolescent internalizing symptoms (OR =

7.62; 95% CI 1.27–45.76; p = 0.03). In the Poisson regression
sub-model predicting intensity of pain, only disease activity and
parent protective responses were significant predictors. Predicted
pain intensity increases by a factor of 1.37 for each unit increase
in disease activity (RR = 1.37; 95% CI 1.02–1.83; p = 0.03). The
predicted pain intensity increases by a factor of 1.45 for each
standard deviation increase in parent protective responses (RR
= 1.45; 95% CI 1.07–1.96; p= 0.02).

Additional sensitivity analyses were conducted by re-running
the hurdle model with the subgroup that reported remission
or minimal symptoms, and disease activity was removed as a
predictor. The overall pattern of significance was very similar
to that of the full model. In the logistic regression sub-
model predicting presence of pain, only adolescent internalizing
symptoms was a significant predictor (OR = 10.29, p = 0.002).
In the Poisson regression sub-model predicting intensity of pain,
only parent protective responses (RR = 2.08, p = 0.026) and
female sex (RR= 7.19, p= 0.031) were significant predictors.

DISCUSSION

Results from this study suggest that the experience of pain
in IBD is related to patient and parent-reported biological,
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FIGURE 1 | Pain intensity ratings.

TABLE 2 | Differences between groups reporting no pain vs. any pain.

Pain absent

(N = 52)

M (SD)

or N (%)

Pain present

(N = 48)

M (SD)

or N (%)

p-value

Sociodemographics

Age 15.2 (1.6) 15.0 (1.5) 0.62

Sex 55% Female 35% Female 0.06

Disease factors

Disease activity in past week 67% Remission 7% Remission <0.001

Illness duration in years 2.4 (2.3) 2.2 (2.6) 0.62

IBD diagnosis subtype 60% Crohn’s

disease

60% Crohn’s

disease

0.85

Adolescent factors

Internalizing symptoms 9.5 (1.8) 10.8 (2.1) <0.01

Pain catastrophizing 23.7 (12.2) 28.9 (11.0) 0.05

Parent factors

Pain catastrophizing 26.2 (10.9) 27.55 (9.9) 0.57

Protective responses to child pain 1.9 (0.7) 1.97 (0.7) 0.70

Differences between groups determined by t-tests for age, Illness duration, and

adolescent and parent factors; by Chi-squared tests for sex and IBD diagnosis; and by

Mann-Whitney U-test for disease activity. N = 76 for analyses involving parent variables,

N = 100 for analyses involving adolescent variables.

psychological, and social factors. This study presents a novel
analytic approach that examines both intensity and presence of
pain simultaneously in the same analysis, which may provide
an important model for other chronic health conditions that

TABLE 3 | Correlations among biopsychosocial factors.

1 2 3 4 5 6

1. Disease activitya –

2. Illness duration 0.02 –

3. Age 0.08 −0.04 –

4. Adolescent internalizing Sx 0.34** 0.24* 0.06 –

5. Adolescent pain catastrophizing 0.29** −0.12 0.12 0.37***

6. Parent protective responses 0.03 0.06 −0.12 −0.07 −0.06

7. Parent pain catastrophizing −0.07 −0.06 −0.02 0.11 0.37** 0.21

*p< 0.05, **p< 0.01, ***p< 0.001; N= 98 for Child variables, N= 78 for Parent variables.
aSpearman’s R was computed for all correlations with Disease Activity; Pearson’s r

was computed for all other correlations; Sx, Symptoms; disease activity measured with

the PROBE; Internalizing symptoms (anxiety/depression symptoms) measured with the

Strengths and Difficulties Questionnaire; pain catastrophizing measured with the Pain

Catastrophizing Scale-Child and Pain Catastrophizing Scale-Parent; protective responses

to child pain measured with the Adult Response to Child Pain—Protect Subscale. N

= 76 for correlations involving parent variables, N = 100 for correlations involving

adolescent variables.

are characterized by diversity in pain presentations. Findings
from this sample indicate that disease activity and adolescent
internalizing symptoms are significant correlates of presence of
pain, while disease activity and parent behavior are significant
correlates of pain intensity.

Our hypothesis that biological factors would predict presence
of pain while psychosocial factors would predict intensity of
pain was partially supported. In our regression analyses, disease
activity was a strong predictor of presence of pain, with the
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TABLE 4 | Hurdle regression model predicting adolescent pain.

B (SE) Odds ratiod [95% CI] P

LOGISTIC REGRESSION PREDICTING PRESENCE OF PAIN

Intercept −19.15 (9.51) 0.00 [0.00, 0.60] 0.04

Age −0.13 (0.32) 0.88 [0.46, 1.65] 0.68

Sex 1.91 (1.35) 6.76 [0.47, 96.27] 0.16

Disease activity 3.99 (1.07) 53.91 [6.62, 438.79] <0.001

IBD diagnosis Subtypea 0.79 (1.02) 2.21 [0.30, 16.40] 0.44

Illness durationb −0.32 (0.02) 0.97 [0.94, 1.00] 0.06

Adolescent internalizing Sxc 2.03 (0.92) 7.62 [1.27, 45.76] 0.03

Adolescent pain catastrophizingc −0.49 (0.55) 0.62 [0.21, 1.79] 0.37

Parent protective responsesc 0.29 (0.45) 1.34 [0.55, 3.25] 0.52

Parent pain catastrophizingc 0.52 (0.63) 1.67 [0.50, 5.81] 0.42

B (SE) Risk ratioe [95% CI] P

TRUNCATED POISSON REGRESSION PREDICTING INTENSITY OF PAIN

Intercept −0.95 (2.48) 0.39 [0.00, 49.94] 0.70

Age −0.12 (0.08) 0.86 [0.75, 1.04] 0.14

Sex 0.33 (0.39) 1.39 [2.98, 0.65] 0.44

Disease activity 0.31 (0.15) 1.37 [1.02, 1.83] 0.03

IBD diagnosis subtype 0.12 (0.27) 1.13 [0.66, 1.93] 0.66

Illness durationb 0.00 (0.00) 1.00 [1.00, 1.01] 0.21

Adolescent internalizing Sxc 0.15 (0.16) 1.16 [0.85, 1.60] 0.35

Adolescent pain catastrophizing 0.07 (0.16) 1.07 [0.79, 1.46] 0.66

Parent protective responsesc 0.37 (0.15) 1.45 [1.07, 1.96] 0.02

Parent pain catastrophizingc 0.05 (0.13) 1.06 [0.82, 1.36] 0.67

Sx, Symptoms; disease activity measured with the PROBE; Internalizing symptoms

(anxiety/depression symptoms) measured with the Strengths and Difficulties

Questionnaire; pain catastrophizing measured with the Pain Catastrophizing Scale-Child

and Pain Catastrophizing Scale-Parent; protective responses to child pain measured

with the Adult Response to Child Pain—Protect Subscale. aReference Group = Crohn’s

Disease; b Illness duration in months; cPsychosocial variables entered as z-scores;
dexponentiated coefficients [exp(B)] represent the estimated factor by which the odds

of presence of pain changes for each unit increase in the predictor; eexponentiated

coefficients [exp(B)] represent the estimated factor by which the expected pain intensity

increases for each unit increase in the predictor. N = 76 for all analyses.

odds of having pain increasing by a factor of 54 for each unit
increase in disease activity. In contrast, while disease activity was
a significant predictor of pain intensity, the association was not
as strong. Although it is unsurprising that disease activity would
be related to pain in a chronic inflammatory condition such as
IBD, this is the first study to parse out its impact on presence
and intensity of pain separately. The disease activity score is
an omnibus self-report and was significantly associated with
increase in stool symptoms, supporting its validity as an activity
measure. Although it is not as precise as composite disease
indices, it represents an improvement over previous studies as
it does not include subjective pain ratings in its measurement.
Disease-related factors that may increase risk for pain include
acute inflammation, strictures, and visceral hypersensitization
(1, 6).

Interestingly, psychosocial factors were significant predictors
of both presence and intensity of pain. Internalizing symptoms,
which include symptoms of depression and anxiety, was a

significant predictor of presence of pain, although the odds
ratio was considerably smaller than disease activity. This is
consistent with multiple previous studies linking depression and
anxiety symptoms to abdominal pain in adult and pediatric
IBD populations (11, 37). Previous research has suggested that
internalizing symptoms may increase risk for pain by amplifying
descending pain pathways and increasing pain signaling (38) or
by increasing attention to pain (39). However, when examining
intensity of pain in regression analyses, only parent protective
responses was a significant psychosocial predictor. Although
parent behavior has been studied frequently in chronic idiopathic
pain populations (40), to our knowledge, this is the first time
parent protective responses has been examined in relation to
child pain in IBD. This finding suggests that parent responses to
pain that include giving the adolescent special attention, limiting
normal activities, and reducing responsibilities when they have
pain may serve to increase the experience of pain in the setting
of IBD.

It was surprising that neither parent nor adolescent pain
catastrophizing was significantly related to adolescent pain in
regression analyses. Pain catastrophizing describes magnifying or
exaggerating the threat or seriousness of painful sensations (41).
Mean levels in this sample are akin to youth with chronic pain
conditions, and significantly higher than community samples
of youth [M = 17, SD = 8 compared to M = 27, SD =

11 in this sample (33)]. When examining differences between
youth reporting any pain vs. no pain, youth reporting pain
also reported higher pain catastrophizing. This suggests that
youth experiencing pain are also more likely to engage in
catastrophizing, which is consistent with previous studies that
found that catastrophizing was related to increased functional
disability in youth with IBD (16, 17). In the context of pediatric
IBD, pain catastrophizing may be driven by worries that pain
is indicative of a worsening disease process. Although parent
pain catastrophizing is linked to child pain in idiopathic pain
populations (42), results from this study suggest that parent
behavior, instead of parent thought patterns, is more closely
linked to adolescent pain in IBD and may represent a more
proximal intervention target.

Findings from exploratory analyses are also illuminating.
Disease activity was significantly, positively related to adolescent
internalizing symptoms and pain catastrophizing. This is
consistent with prior research that has found that depression
symptoms and disease activity are correlated cross-sectionally
in IBD (43). This may also suggest that youth are more
likely to catastrophize about pain when experiencing greater
disease activity. During an IBD flare, pediatric patients may
be told by physicians that pain is a sign of disease activity or
recurrence and be cautioned to remain hypervigilant to pain
(44). Given the self-report nature of disease activity in this
study, we cannot entirely rule out that the reverse is true, such
that increased internalizing symptoms and catastrophizing may
increase perception of disease activity. The association between
self-reported activity and other, less subjective symptoms of
active disease (diarrhea, bloody stool) makes this less likely but
longitudinal studies are needed to more definitively characterize
the direction of the relationship among these variables.
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This study has important clinical and research implications.
While treating disease activity is a primary medical target for
IBD, results suggest that psychosocial factors may also represent
important targets for pain management even in patients with
minimal disease activity seen in outpatient clinic visits. Previous
studies have successfully tailored psychological interventions for
adolescents with IBD (45–48), yet these trials did not explicitly
target pain management or measure pain as an outcome.
Psychological interventions for pediatric pain management exist
and trials have demonstrated efficacy for reduction of pain
and disability in both disease-related pain and idiopathic pain
conditions (10). Given the increased psychological and physical
health burden associated with pain in pediatric IBD (2, 4, 5),
an important next step is tailoring these pain management
interventions for youth with IBD. The results from this study
suggest that adolescent internalizing symptoms and parent
behaviormay both be important targets. Intervening with parents
around parent protective responses to child pain will require
particularly sensitive clinical approaches. Unlike interventions in
idiopathic pain conditions, which emphasize that parents need
to reward youth for increased functioning, it is true that youth
with IBD may be too ill to participate in school or daily activities
when their IBD is flaring. Parents may require coaching around
what types of signs and symptoms to attend to in IBD, while being
careful not to inadvertently reinforce pain complaints or increase
attention to pain itself.

Strengths of this study include thorough measurement of
biopsychosocial factors, inclusion of both parent and adolescent
reports, as well as a novel statistical approach that simultaneously
considers both presence and intensity of pain. Limitations
include measurement of disease activity by self-report, a relative
reduction in power for analyses that involved parent variables (as
fewer parents participated than adolescent patients), as well as the
cross-sectional nature of this study. In addition, this sample was
recruited from an outpatient clinic and a significant subset were
in remission. Future studies would benefit from collecting data
closer to time of diagnosis in samples with more active disease,
and following patients over time. Such longitudinal studies would
be able to better delineate biopsychosocial risk factors near the
time of IBD diagnosis that may confer risk for pain over time,
highlighting important targets for screening and prevention near
diagnosis. Future studies may also consider examining social
factors such as peer support and school functioning that may

contribute to, or be impacted by, the experience of pain in
pediatric IBD.

This study provides important information about
biopsychosocial correlates of presence and intensity of pain
in IBD. Disease activity and adolescent internalizing symptoms
predicted presence of pain, while disease activity and parental
behavior predicted pain intensity. In addition to medical
management, this suggests that cognitive-behavioral treatment
targeting psychosocial factors is needed in order to improve the
care of youth with IBD.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation to
qualified researchers.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Hospital for Sick Children 1000051104. Written
informed consent to participate in this study was provided by the
participants’ legal guardian/next of kin.

AUTHOR CONTRIBUTIONS

LM and SA contributed to the conception of the manuscript, data
analysis plan, data analysis and interpretation, and writing of this
paper. JR contributed to the data analysis plan, data analysis and
interpretation, and writing. AR contributed to the data analysis
plan, data interpretation, and writing. PC contributed to the data
interpretation and writing. All authors contributed to the article
and approved the submitted version.

FUNDING

This work was supported by Sick Kids Trainee Start-up Fund.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fped.
2020.00559/full#supplementary-material

REFERENCES

1. Bielefeldt K, Davis B, Binion DG. Pain and inflammatory bowel disease.

Inflamm Bowel Dis. (2009) 15:778–88. doi: 10.1002/ibd.20848

2. Claar RL, van Tilburg MAL, Abdullah B, Langer S, Sherif D, Whitehead WE,

et al. Psychological distress and quality of life in pediatric crohn disease:

impact of pain and disease state. J Pediatr Gastroenterol Nutr. (2017) 65:420–4.

doi: 10.1097/MPG.0000000000001549

3. Farrokhyar F, Marshall JK, Easterbrook B, Irvine EJ. Functional

gastrointestinal disorders and mood disorders in patients with inactive

inflammatory bowel disease: prevalence and impact on health.

Inflamm Bowel Dis. (2006) 12:38–46. doi: 10.1097/01.MIB.0000195391.

49762.89

4. Srinath AI, Goyal A, Zimmerman LA, Newara MC, Kirshner MA,

McCarthy FN, et al. Predictors of abdominal pain in depressed pediatric

inflammatory bowel disease patients. Inflamm Bowel Dis. (2014) 20:1329–40.

doi: 10.1097/MIB.0000000000000104

5. Wojtowicz AA, Greenley RN, Gumidyala AP, Rosen A, Williams SE. Pain

severity and pain catastrophizing predict functional disability in youth

with inflammatory bowel disease. J Crohns Colitis. (2014) 8:1118–24.

doi: 10.1016/j.crohns.2014.02.011

6. Szigethy E. Pain management in patients with inflammatory bowel disease.

Gastroenterol Hepatol. (2018) 14:53–6.

7. Szigethy E, Knisely M, Drossman D. Opioid misuse in gastroenterology and

non-opioid management of abdominal pain. Nat Rev Gastroenterol Hepatol.

(2018) 15:168–80. doi: 10.1038/nrgastro.2017.141

Frontiers in Pediatrics | www.frontiersin.org 7 September 2020 | Volume 8 | Article 559

https://www.frontiersin.org/articles/10.3389/fped.2020.00559/full#supplementary-material
https://doi.org/10.1002/ibd.20848
https://doi.org/10.1097/MPG.0000000000001549
https://doi.org/10.1097/01.MIB.0000195391.49762.89
https://doi.org/10.1097/MIB.0000000000000104
https://doi.org/10.1016/j.crohns.2014.02.011
https://doi.org/10.1038/nrgastro.2017.141
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Murphy et al. Biopsychosocial Correlates of Pain

8. Greenley RN, Kunz JH, Schurman JV, Swanson E. Abdominal pain and

health related quality of life in pediatric inflammatory bowel disease. J Pediatr

Psychol. (2013) 38:63–71. doi: 10.1093/jpepsy/jss097

9. Zimmerman LA, Srinath AI, Goyal A, Bousvaros A, Ducharme P, Szigethy E,

et al. The overlap of functional abdominal pain in pediatric Crohn’s disease.

Inflamm Bowel Dis. (2013) 19:826–31. doi: 10.1097/MIB.0b013e3182802a0a

10. Fisher E, Law E, Dudeney J, Palermo TM, Stewart G, Eccleston C.

Psychological therapies for the management of chronic and recurrent pain

in children and adolescents. Cochrane Database Systematic Rev. (2018)

9:CD003968. doi: 10.1002/14651858.CD003968.pub5

11. Murphy LK, de la Vega R, Kohut SA, Kawamura JS, Levy RL, Palermo TM.

Systematic review: psychosocial correlates of pain in pediatric inflammatory

bowel disease. Inflamm Bowel Dis. (in press). doi: 10.1093/ibd/izaa115

12. Reed-Knight B, Maddux MH, Deacy AD, Lamparyk K, Stone AL,

Mackner L. Brain–gut interactions and maintenance factors in pediatric

gastroenterological disorders: recommendations for clinical care. Clin Pract

Pediatric Psychol. (2017) 5:93–105. doi: 10.1037/cpp0000166

13. Williet N, Sandborn WJ, Peyrin-Biroulet L. Patient-reported outcomes as

primary end points in clinical trials of inflammatory bowel disease. Clin

Gastroenterol Hepatol. (2014) 12:1246–56 e6. doi: 10.1016/j.cgh.2014.02.016

14. Watson KL Jr, Kim SC, Boyle BM, Saps M. Prevalence and impact

of functional abdominal pain disorders in children with inflammatory

bowel diseases (IBD-FAPD). J Pediatr Gastroenterol Nutr. (2017) 65:212–7.

doi: 10.1097/MPG.0000000000001479

15. Szigethy EM, Youk AO, Benhayon D, Fairclough DL, Newara MC,

Kirshner MA, et al. Depression subtypes in pediatric inflammatory

bowel disease. J Pediatr Gastroenterol Nutr. (2014) 58:574–81.

doi: 10.1097/MPG.0000000000000262

16. vanTilburg M, Claar RL, Romano JM, Langer SL, Drossman DA, Whitehead

WE, et al. Psychological factors may play an important role in pediatric

Crohn’s disease symptoms and disability. J Pediatr. (2017) 184:94–100 e1.

doi: 10.1016/j.jpeds.2017.01.058

17. vanTilburgMA, Claar RL, Romano JM, Langer SL,Walker LS,WhiteheadWE,

et al. Role of coping with symptoms in depression and disability: comparison

between inflammatory bowel disease and abdominal pain. J Pediatr

Gastroenterol Nutr. (2015) 61:431–6. doi: 10.1097/MPG.0000000000000841

18. Sullivan MJL, Bishop SR, Pivik J. The pain catastrophizing scale:

development and validation. Psychol Assessment. (1995) 7:524–32.

doi: 10.1037/1040-3590.7.4.524

19. Palermo TM, Valrie CR, Karlson CW. Family and parent influences on

pediatric chronic pain: a developmental perspective. Am Psychol. (2014)

69:142–52. doi: 10.1037/a0035216

20. Van Slyke DA, Walker LS. Mothers’ responses to children’s pain. Clin J Pain.

(2006) 22:387–91. doi: 10.1097/01.ajp.0000205257.80044.01

21. Langer SL, Romano JM, Mancl L, Levy RL. Parental catastrophizing partially

mediates the association between parent-reported child pain behavior

and parental protective responses. Pain Res Treat. (2014) 2014:751097.

doi: 10.1155/2014/751097

22. Buckley JP, Cook SF, Allen JK, KappelmanMD. Prevalence of chronic narcotic

use among children with inflammatory bowel disease. Clin Gastroenterol

Hepatol. (2015) 13:310–5 e2. doi: 10.1016/j.cgh.2014.07.057

23. Faure C, Giguere L. Functional gastrointestinal disorders and visceral

hypersensitivity in children and adolescents suffering from Crohn’s disease.

Inflamm Bowel Dis. (2008) 14:1569–74. doi: 10.1002/ibd.20506

24. Crandall WV, Halterman TE, Mackner LM. Anxiety and pain symptoms

in children with inflammatory bowel disease and functional gastrointestinal

disorders undergoing colonoscopy. J Pediatr Gastroenterol Nutr. (2007)

44:63–7. doi: 10.1097/01.mpg.0000239733.79487.1e

25. Birnie KA, Hundert AS, Lalloo C, Nguyen C, Stinson JN. Recommendations

for selection of self-report pain intensitymeasures in children and adolescents:

a systematic review and quality assessment of measurement properties. Pain.

(2019) 160:5–18. doi: 10.1097/j.pain.0000000000001377

26. MacCallum RC, Zhang S, Preacher KJ, Rucker DD. On the practice of

dichotomization of quantitative variables. Psychol Methods. (2002) 7:19–40.

doi: 10.1037/1082-989X.7.1.19

27. Jensen MP, Tome-Pires C, de la Vega R, Galan S, Sole E, Miro J. What

determines whether a pain is rated as mild, moderate, or severe? The

importance of pain beliefs and pain interference. Clin J Pain. (2017) 33:414–

21. doi: 10.1097/AJP.0000000000000429

28. Miro J, de la Vega R, Gertz KJ, Thong ISK, Jensen MP, Engel JM. Do

commonly usedmeasures of pain intensity only reflect pain intensity in youths

with bothersome pain and a physical disability? Front Pediatr. (2019) 7:229.

doi: 10.3389/fped.2019.00229

29. Thong ISK, Jensen MP, Miro J, Tan G. The validity of pain intensity measures:

what do the NRS, VAS, VRS, and FPS-R measure? Scand J Pain. (2018)

18:99–107. doi: 10.1515/sjpain-2018-0012

30. von Baeyer CL, Spagrud LJ, McCormick JC, Choo E, Neville K, Connelly

MA. Three new datasets supporting use of the Numerical Rating Scale (NRS-

11) for children’s self-reports of pain intensity. Pain. (2009) 143:223–7.

doi: 10.1016/j.pain.2009.03.002

31. Barnes EL, Kappelman MD, Long MD, Evon DM, Martin CF, Sandler RS.

A novel patient-reported outcome-based evaluation (PROBE) of quality of

life in patients with inflammatory bowel disease. Am J Gastroenterol. (2019)

114:640–7. doi: 10.14309/ajg.0000000000000177

32. Goodman R. Psychometric properties of the strengths and difficulties

questionnaire. J Am Acad Child Adolesc Psychiatry. (2001) 40:1337–45.

doi: 10.1097/00004583-200111000-00015

33. Crombez G, Bijttebier P, Eccleston C, Mascagni T, Mertens G, Goubert

L, et al. The child version of the pain catastrophizing scale (PCS-C): a

preliminary validation. Pain. (2003) 104:639–46. doi: 10.1016/S0304-3959(03)

00121-0

34. Goubert L, Eccleston C, Vervoort T, Jordan A, Crombez G.

Parental catastrophizing about their child’s pain. The parent

version of the Pain Catastrophizing Scale (PCS-P): a preliminary

validation. Pain. (2006) 123:254–63. doi: 10.1016/j.pain.2006.

02.035

35. SPSS. SPSS for Windows, v.19. Chicago, IL: SPSS Inc. (2010).

36. Team RC. R: A Language and Environment for Statistical Computing. Vienna:

R Foundation for Statistical Computing (2014).

37. Sweeney L, Moss-Morris R, Czuber-Dochan W, Meade L, Chumbley G,

Norton C. Systematic review: psychosocial factors associated with pain in

inflammatory bowel disease. Aliment Pharmacol Ther. (2018) 47:715–29.

doi: 10.1111/apt.14493

38. Tillisch K, Labus JS. Advances in imaging the brain-gut axis: functional

gastrointestinal disorders. Gastroenterology. (2011) 140:407–11 e1.

doi: 10.1053/j.gastro.2010.12.014

39. Stuijfzand S, Creswell C, Field AP, Pearcey S, Dodd H. Research review: is

anxiety associated with negative interpretations of ambiguity in children and

adolescents? A systematic review andmeta-analysis. J Child Psychol Psychiatry.

(2018) 59:1127–42. doi: 10.1111/jcpp.12822

40. Donnelly TJ, Palermo TM, Newton-John TRO. Parent cognitive, behavioural,

and affective factors and their relation to child pain and functioning in

pediatric chronic pain: a systematic review and meta-analysis. Pain. (in press).

doi: 10.1097/j.pain.0000000000001833

41. Sullivan MJ, Rodgers WM, Kirsch I. Catastrophizing, depression and

expectancies for pain and emotional distress. Pain. (2001) 91:147–54.

doi: 10.1016/S0304-3959(00)00430-9

42. Pielech M, Ryan M, Logan D, Kaczynski K, White MT, Simons LE. Pain

catastrophizing in children with chronic pain and their parents: proposed

clinical reference points and reexamination of the Pain Catastrophizing Scale

measure. Pain. (2014) 155:2360–7. doi: 10.1016/j.pain.2014.08.035

43. Reed-Knight B, Lobato D, Hagin S, McQuaid EL, Seifer R, Kopel SJ,

et al. Depressive symptoms in youth with inflammatory bowel disease

compared with a community sample. Inflamm Bowel Dis. (2014) 20:614–21.

doi: 10.1097/01.MIB.0000442678.62674.b7

44. Srinath AI, Walter C, NewaraMC, Szigethy EM. Pain management in patients

with inflammatory bowel disease: insights for the clinician. Therap Adv

Gastroenterol. (2012) 5:339–57. doi: 10.1177/1756283X12446158

45. Reigada LC, Polokowski AR, Walder DJ, Szigethy EM, Benkov

KJ, Bruzzese JM, et al. Treatment for comorbid pediatric

gastrointestinal and anxiety disorders: a pilot study of a flexible

health sensitive cognitive-behavioral therapy program. Clin

Pract Pediatric Psychol. (2015) 3:314–26. doi: 10.1037/cpp00

00116

Frontiers in Pediatrics | www.frontiersin.org 8 September 2020 | Volume 8 | Article 559

https://doi.org/10.1093/jpepsy/jss097
https://doi.org/10.1097/MIB.0b013e3182802a0a
https://doi.org/10.1002/14651858.CD003968.pub5
https://doi.org/10.1093/ibd/izaa115
https://doi.org/10.1037/cpp0000166
https://doi.org/10.1016/j.cgh.2014.02.016
https://doi.org/10.1097/MPG.0000000000001479
https://doi.org/10.1097/MPG.0000000000000262
https://doi.org/10.1016/j.jpeds.2017.01.058
https://doi.org/10.1097/MPG.0000000000000841
https://doi.org/10.1037/1040-3590.7.4.524
https://doi.org/10.1037/a0035216
https://doi.org/10.1097/01.ajp.0000205257.80044.01
https://doi.org/10.1155/2014/751097
https://doi.org/10.1016/j.cgh.2014.07.057
https://doi.org/10.1002/ibd.20506
https://doi.org/10.1097/01.mpg.0000239733.79487.1e
https://doi.org/10.1097/j.pain.0000000000001377
https://doi.org/10.1037/1082-989X.7.1.19
https://doi.org/10.1097/AJP.0000000000000429
https://doi.org/10.3389/fped.2019.00229
https://doi.org/10.1515/sjpain-2018-0012
https://doi.org/10.1016/j.pain.2009.03.002
https://doi.org/10.14309/ajg.0000000000000177
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1016/S0304-3959(03)00121-0
https://doi.org/10.1016/j.pain.2006.02.035
https://doi.org/10.1111/apt.14493
https://doi.org/10.1053/j.gastro.2010.12.014
https://doi.org/10.1111/jcpp.12822
https://doi.org/10.1097/j.pain.0000000000001833
https://doi.org/10.1016/S0304-3959(00)00430-9
https://doi.org/10.1016/j.pain.2014.08.035
https://doi.org/10.1097/01.MIB.0000442678.62674.b7
https://doi.org/10.1177/1756283X12446158
https://doi.org/10.1037/cpp0000116
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Murphy et al. Biopsychosocial Correlates of Pain

46. Szigethy E, Bujoreanu SI, Youk AO, Weisz J, Benhayon D, Fairclough D,

et al. Randomized efficacy trial of two psychotherapies for depression in youth

with inflammatory bowel disease. J Am Acad Child Adolesc Psychiatry. (2014)

53:726–35. doi: 10.1016/j.jaac.2014.04.014

47. Ahola Kohut S, Stinson J, Jelen A, Ruskin D. Feasibility and acceptability

of a mindfulness-based group intervention for adolescents with

inflammatory bowel disease. J Clin Psychol Med Settings. (2019) 27:68–78.

doi: 10.1007/s10880-019-09622-6

48. Ahola Kohut S, Stinson JN, Ruskin D, Forgeron P, Harris L, van Wyk M, et al.

iPeer2Peer program: a pilot feasibility study in adolescents with chronic pain.

Pain. (2016) 157:1146–55. doi: 10.1097/j.pain.0000000000000496

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Murphy, Rights, Ricciuto, Church and Ahola Kohut. This is an

open-access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Pediatrics | www.frontiersin.org 9 September 2020 | Volume 8 | Article 559

https://doi.org/10.1016/j.jaac.2014.04.014
https://doi.org/10.1007/s10880-019-09622-6
https://doi.org/10.1097/j.pain.0000000000000496
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	Biopsychosocial Correlates of Presence and Intensity of Pain in Adolescents With Inflammatory Bowel Disease
	Introduction
	Aims and Hypotheses
	Methods
	Participants and Procedure
	Measures
	Sociodemographic Factors
	Pain
	Biological/Disease Factors
	Psychological Factors
	Parent Factors

	Statistical Analyses

	Results
	Preliminary Analyses
	Correlational Analyses
	Predicting Presence and Intensity of Pain

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


