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Abstract

Objective To extend existing research on the pain burden experienced by youth with inflammatory
bowel disease (IBD) by examining the complexity of psychosocial factors involved in pain-related dis-
tress. Methods Parents completed measures of family stress and their child’s pain-related expres-
sions of distress and coping. Youth with IBD rated their depressive symptoms (n=183 dyads).
Mediation analyses were performed using regression-based techniques and bootstrapping.
Results Greater family stress was positively related to children’s pain-related expressions of dis-
tress and passive coping. Significant indirect effects were found in the relationship between family
stress and expressed pain-related distress through parent-reported passive coping, depressive
symptoms, and both passive coping and depressive symptoms sequentially. Conclusions Results
suggest that family stress can place children at risk for greater expressed pain-related distress
through effects on coping and depressive symptoms. Addressing psychosocial difficulties is impor-
tant for closing the gap between disability and health in youth with IBD.
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Abdominal pain is a hallmark symptom of the inflam-
matory bowel diseases (IBD: Crohn’s disease, ulcera-
tive colitis, and indeterminate colitis), with 50-70%
of patients presenting with pain as one of the primary
complaints at the time of IBD onset or disease flare
(Bielefeldt, Davis, & Binion, 2009). Multiple factors
impact pain perception in patients with IBD, including

bowel inflammation that causes pain through the re-
lease of inflammatory cytokines and mediators, the
development of strictures or adhesions within the in-
testines, dysmotility or changes in the normal motility
of the intestines, small intestinal bacterial overgrowth,
and medication side-effects (Srinath, Young, &
Szigethy, 2014). However, direct physical causes do
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not adequately account for the pain experience in pa-
tients with IBD (Gracie et al., 2017). Approximately
20% of adult patients continue to experience pain de-
spite demonstrating clinical and endoscopic remission
of their disease (Cross, Wilson, & Binion, 2005;
Edwards, Radford-Smith, & Florin, 2001). In a recent
pediatric sample, 13% of patients with Crohn’s dis-
ease reported abdominal pain despite clinical remis-
sion (Zimmerman et al., 2013). Taken together,
findings highlight the high pain burden born by pa-
tients with IBD, both during periods of active disease
as well as for a subset of patients during periods of
clinical disease remission. There is a critical need to
identify factors beyond disease activity associated
with pain perception to identify patients at risk for
greater pain burden and to inform intervention
development.

Pain perception and related distress are subjective
experiences, influenced by emotional functioning and
cognitive processing (Bielefeldt et al., 2009). Increased
symptoms of depression are reported by pediatric pa-
tients with IBD and current abdominal pain, regard-
less of disease activity ratings (Zimmerman et al.,
2013). In adults with IBD, self-reported depressive
coping style explained more variance in disease-
related concerns than demographic and disease vari-
ables (Mussell, Bocker, Nagel, & Singer, 2004).
Ondersma and colleagues demonstrated that subjec-
tive symptom reporting including abdominal pain was
associated with negative affect but not with an objec-
tive indicator of inflammation (erythrocyte sedimenta-
tion rate) in adolescents with IBD (Ondersma,
Lumley, Corlis, & Tojek, 1997). There is some evi-
dence that both anxiety and gastrointestinal (GI)
symptom severity are associated with brain regions
commonly activated in response to fear, suggesting a
potential mechanism by which negative emotions may
impact GI symptoms (Drossman, 2005; Van
Oudenhove et al., 2016). It is unclear, however, why
some patients with IBD seem to be at increased risk
for pain-related distress and mood problems, while
others experience typical adjustment in the face of
chronic illness.

Disease activity has repeatedly been examined in re-
lation to emotional difficulties and adjustment, though
findings have been mixed. While some studies have
found significant relationships between disease sever-
ity indicators and symptoms of psychosocial distress
(Ondersma et al., 1997; Schuman, Graef, Janicke,
Gray, & Hommel, 2013; Szigethy et al., 2004; Wood
et al., 1987), multiple studies have reported no signifi-
cant relationship between behavioral/emotional func-
tioning and disease factors such as validated disease
activity scores, growth delay, and/or frequency of re-
lapse (Mackner & Crandall, 2005, 2006; Ondersma
et al., 1997; Steinhausen & Kies, 1982; Walker,

Smith, Garber, & Van Slyke, 1997). Though findings
may seem initially counterintuitive, they are consistent
with the larger body of child health research showing
that psychosocial factors such as stress coping strate-
gies and emotional functioning are better predictors of
distress than illness or physical functioning factors
(Thompson & Gustafson, 1996). Findings are
consistent with Wallander and Varni’s (1992)
disability-stress-coping model, a comprehensive model
of adjustment for children managing diagnosis with a
chronic physical condition. Based on this model, a child’s
adjustment is the product of stress and protective factors
interacting across levels of influence, from disease-related
factors to family and environmental context.

The perception of stress, stressful life events, and
depression are psychosocial factors that have repeat-
edly been associated with increased disease symptoms
in adults with IBD (Targownik et al., 2015), including
disease relapse (Bernstein et al., 2010; Bitton et al.,
2008; Langhorst, Hofstetter, Wolfe, & Hauser, 2013).
Psychoneuroimmunological research demonstrates
that chronic life stress is associated with immunosup-
pression and increases in inflammation (Mawdsley &
Rampton, 2005), which suggest potential biological
pathways by which stress may affect disease out-
comes. Such pathways offer incomplete explanations
for relationships seen between life stress and disease
outcomes in adults with IBD, however. Psychological
mechanisms explaining these relationships are poorly
understood and pediatric populations have been
largely ignored.

The disability-stress-coping model (Wallander &
Varni, 1992) suggests that children’s adjustment or
distress associated with disease factors is impacted by
patients’ coping resources and emotional functioning.
A well-established body of literature demonstrates
that greater exposure to childhood stressors can affect
future methods of coping, including greater use of
maladaptive, passive coping strategies and poorer
mental health outcomes (Edwards, Holden, Felitti, &
Anda, 2003; Leitenberg, Gibson, & Novy, 2004).
Further, reliance on active, adaptive coping strategies
has been shown to buffer the relationship between
perceived stress and poorer emotional functioning in
patients with chronic, immune-mediated disease
(Treharne, Lyons, Booth, & Kitas, 2007). Coping re-
fers to purposeful efforts to manage stressful events or
experiences (Lazarus & Folkman, 1984). Coping with
pain and related distress can take many different
forms, including more helpful, adaptive coping strate-
gies such as support-seeking or problem-solving, as
well as less helpful, maladaptive strategies such as es-
cape (Zimmer-Gembeck & Skinner, 2011). Without
intervention, patients with IBD have been shown to
rely more on passive coping strategies compared with
controls (Jones, Wessinger, & Crowell, 2006). A bias
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to rely more heavily on passive coping strategies (e.g.,
catastrophizing thinking, self-isolation, disengaging
from typical activities) is concerning for overall well-
being of patients with IBD, as these strategies are con-
sistently associated with poorer outcomes compared
with more adaptive coping strategies (Langer,
Romano, Mancl, & Levy, 2014; McCombie, Mulder,
& Gearry, 2013; van Tilburg et al., 2015). In adults
with IBD, maladaptive coping strategies have been as-
sociated with greater anxiety and depressive symp-
toms over the first 6 months from diagnosis (Jones
et al., 2006). As pain and pain-related distress are
common for youth with IBD, a better understanding
of related factors may be helpful in identifying chil-
dren at risk for poor adjustment and in designing clini-
cal intervention.

The present study sought to extend existing re-
search on the pain burden experienced by youth with
IBD by examining the complexity of psychosocial and
contextual factors involved in expressed pain-related
distress. Specifically, we aimed to examine the experi-
ence of family stressors, coping, and depressive symp-
toms as predictors of parent-observed pain-related
distress behaviors. Based on previous research examin-
ing these predictors in isolation as well as Wallander
and Varni’s (1992) disability-stress-coping model, we
hypothesized that greater experience of family stres-
sors would relate to greater expressed pain-related dis-
tress. Further, we tested whether coping and
depressive symptoms contributed to explaining how
the experience of stressors could relate to expressed
pain-related distress in patients with IBD.

Methods

Participants

The sample consisted of 183 children diagnosed with
IBD and their parents. Participants were enrolled in a
randomized controlled trial (RCT) of a cognitive-
behavioral intervention for pediatric IBD patients
(Levy et al., 2016). The present data were collected at
baseline before randomization or intervention. Of the
210 dyads enrolled in the RCT, 27 were excluded
from the current analysis subsample for the following
reasons: baseline assessment not complete (20 dyads),
parent data missing (1 dyad), child data missing (1
dyad), and non-independence among siblings, as the
family had two children with IBD enrolled in the RCT
(5 dyads).

Participants were recruited from the gastroenterol-
ogy departments of Seattle Children’s Hospital in
Seattle, WA, and Mary Bridge Children’s Hospital in
Tacoma, WA. All procedures were approved by the
Institutional Review Boards of both institutions.
Inclusion criteria consisted of (1) child age of 8-
18 years, (2) child diagnosed with IBD for at least

3 months, (3) child medically approved to engage in
normal daily activities at the time of recruitment, (4)
child and parent participant had cohabitated for at
least the past 3months, and (5) child and parent
English fluency. Exclusion criteria included 1) child
chronic disease other than IBD, and 2) developmental
disability requiring full-time special education or im-
pairing the ability to participate in study procedures.

Measures

Parent-Reported Measures

Parents completed measures online or, if preferred, via
paper and pencil. Study variables and corresponding
questionnaires are described below.

Observed Pain-Related Distress

The Affective Distress subscale from the Pain Behavior
Check List (PBCL; Kerns et al., 1991) was used to as-
sess parents’ reports of observable expressions of their
child’s pain-related distress. The Affective Distress
subscale consists of items measuring child irritability,
anger, the child telling others not to bother her/him,
and asking, “Why did this happen to me?”. Parents
rated frequency of observing these behaviors when
their child had abdominal pain on a 0-4 (never to al-
ways) scale. Though originally developed for use with
adult chronic pain patients, the PBCL was adapted for
use in the current study, as most pediatric pain behav-
ior measures were developed for assessing behavior in
the context of acute procedural pain or to be com-
pleted by trained observers. A Cronbach’s alpha of
0.85 for the Total score on the PBCL was found
within the study sample; Cronbach’s o.=.78 for the
Affective Distress subscale. In the current sample, va-
lidity was supported through positive correlations on
PBCL Total scores with parent-reported child func-
tional disability (r=.32, p <.001) and child-reported
functional disability (r=.35, p<.001) using the
Functional Disability Inventory; child-reported GI
symptom severity (r=.17, p<.001) using the
Children’s Somatization Inventory; and child-reported
massaging/guarding the painful area (r=.18,
p=.014) using a subscale of the Pain Response
Inventory. Conversely, total PBCL scores were in-
versely correlated with parent-reported child quality
of life (r=—.42, p<.001) and child-reported quality
of life (r=—.34, p <.001) using the Pediatric Quality
of Life Inventory. Our group has previously published
findings from this measure demonstrating that parent
report on the PBCL predicted parental protective re-
sponses, mediated by parental catastrophizing about
child pain (Langer, Romano, Mancl, & Levy, 2014).

Family Stress
The Family Inventory of Life Events and Changes
(FILE; McCubbin, Patterson, & Wilson, 1996) is a
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70-item parent-reported measure to account for the
stressful life events experienced by a family in the past
year. Parents were asked to indicate whether their
family experienced each of the possible 67 stressors
(e.g., divorce, increased strain on family money, fam-
ily member lost or quit a job) and are provided with 3
blank items to generate unique stressors not listed. A
total score is obtained by summing the number of
stressors endorsed. The FILE demonstrated adequate
internal consistency within the study sample, with a
Cronbach’s o of .78 for the total scale.

Coping

Parent report of children’s coping with stomachaches
or other GI problems was measured with the Pain
Response Inventory (PRI; Walker et al., 1997). The
PRI consists of 3 higher-order scales (active, passive,
and accommodative coping). As passive coping has
been associated with poorer outcomes in patients with
abdominal pain in past research (van Tilburg et al.,
2015; Walker, Smith, Garber, & Claar, 2005), the
current study focused on this domain. The passive
coping scale consists of Catastrophizing (5 items such
as “Think to himself or herself that it’s never going to
stop”), Self-Isolation (5 items such as “Try to be
alone.”), and Behavioral Disengagement (5 items such
as “Give up trying to feel better”). Parents rated how
often their child used each of these coping strategies
on a 0—4 (never to always) scale when experiencing a
stomachache or other GI symptoms. Items on the
Passive Coping scale are summed and averaged to ob-
tain a mean subscale score. Cronbach’s o =.91 for the
Passive Coping scale within the study sample.

Child-Reported Measure

Children completed a battery of questionnaires via
phone for the baseline assessment, administered by a
nurse researcher. To facilitate comprehension, answer
choices were mailed to children in advance of the
phone session. For the current study, we were inter-
ested in child-reported depressive symptoms.

Depression

Depressive symptoms were measured via child report
on the Children’s Depression Inventory (CDI; Kovacs,
2003). The CDI is a well-established measure of
depressive symptoms consisting of 27 items rated on a
3-point scale (from 0 to 2); the 1 item about suicidal
ideation was omitted. Symptom subscales include
Anhedonia, Negative Mood, Negative Self-Esteem,
Ineffectiveness, and Interpersonal Problems. Total
scores are computed by summing the items (0-52);
higher scores indicate greater depressive symptom se-
verity. Cronbach’s o0=.90 for the Total score within
the study sample.

Pediatric Gastroenterologist Completed Measures
Patients’ treating gastroenterologist completed an in-
dex of disease activity for study purposes during the
patient recruitment Vvisit.

Disease Activity

Disease activity was assessed via the Pediatric Crohn’s
Disease Activity Index (PCDAIL; Hyams et al., 1991)
for children with Crohn’s disease and via the Pediatric
Ulcerative Colitis Activity Index (PUCAI; Turner
et al., 2007) for children with ulcerative colitis. The
PCDAI is a rating of clinical disease activity that in-
corporates patient report, laboratory values, physician
examination results, and growth parameters. PCDAI
scores range from 0 to 100. Scores < 10 reflect disease
remission, scores of 11-30 reflect mild disease activity,
and scores > 30 reflect moderate-to-severe disease ac-
tivity. The PUCAT is a 6-item validated measure of dis-
ease activity based on patient report of symptoms. The
PUCALI is completed by pediatric gastroenterologists
and scores range from 0 to 85. Scores < 10 reflect re-
mission, scores of 10-34 reflect mild disease activity,
scores of 35-64 reflect moderate disease activity, and
scores of 65 or higher reflect severe disease activity.
For the purposes of this study, participants were cate-
gorized as experiencing remission/no disease activity
or mild/moderate/severe disease activity.

Analyses

Descriptive statistics and correlation analyses were
used to describe the sample in terms of demographics
and study variables. Mediation analysis was per-
formed using Hayes’ PROCESS macro, a regression-
based path analytic technique (Hayes, 2013). Using an
ordinary least squares framework, PROCESS esti-
mates direct and indirect effects in multiple mediator
models. To test mediation hypotheses, PROCESS uses
bootstrapping to construct confidence intervals (Cls)
for indirect effects through repeated sampling of the
data set. Findings are based on 5,000 bias-corrected
bootstrapped samples. In the event that 0 does not lie
within the 95% CI for the bootstrapped results for in-
direct effects, we can conclude that the indirect effect
is significantly different from 0 and that mediation is
demonstrated (Preacher & Hayes, 2004). Analyses
were conducted using IBM Statistical Package for the
Social Sciences 24.0.

Results

Descriptive Results

Descriptive data for the sample are provided in
Table 1. The majority of the sample was classified as
having inactive disease based on clinical disease activ-
ity indices (63%), and the remaining were classified as
experiencing active disease at the time of data
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collection (37%). Correlations among study variables
are provided in Table II.

The 10 most frequently endorsed family stressors in
the past year as described on the FILE included (1) in-
creased strain on family “money” for medical/dental
expenses (42% of the sample); (2) increased strain on
family “money” for food, clothing, energy, and home
care (33%); (3) a child/adolescent member changed to
a new school/started a new school in fall (31%); (4)
increase in the number of tasks or chores that don’t
get done (30%); (5) increase in arguments between
parent(s) and child(ren) (25%); (6) change in condi-
tions which hurt family investments and/or income
(22%); (7) increase in number of “outside activities”
in which the child(ren) are involved (21%); (8) in-
creased difficulty in managing teenage child(ren)
(20%); (9) increased strain on family “money” for
child(ren)’s education (20%); and (10) a child became
seriously ill or injured (20%).

Multiple Mediator Model

The full model tested the effect of having experienced
family stressors on parent-reported pain-related dis-
tress in children diagnosed with IBD in relation to chil-
dren’s use of passive coping strategies as reported by
parents and child-reported depressive symptoms.
Figure 1 displays the full model with unstandardized B
weights for the path coefficients. Child gender was in-
cluded as a covariate given its significant relationship
with depressive symptoms and expressed pain-related
distress (Table II). Mediation analysis conducted using
ordinary least squares path analysis found that life
stress indirectly influenced expressed pain-related dis-
tress through its effects on passive coping strategies
and depressive symptoms. In the total effect model be-
fore inclusion of proposed mediators, having experi-
enced a greater number of family stressors within the
past 12 months was positively associated with ex-
pressed pain-related distress (¢ =.05, p <.001).

Table I. Sample Characteristics (n= 183 dyads)

In the full model with proposed mediators, greater
experience of family stressors was positively associ-
ated with use of passive coping strategies (a;=.04,
p <.001). Passive coping was positively associated
with depressive symptoms (d,; =2.80, p <.001) and
pain-related distress (by=.72, p <.001). Depressive
symptoms were also positively associated with pain-
related distress (b, =.01, p <.05). Mediated effects
were demonstrated by significant indirect effects in the
relationship between family stress and expressed pain-
related distress through passive coping (path a;by
point estimate =.03, standard error [SE]=.01, 95%
CI=.01 to.04), depressive symptoms (path a,b, point
estimate =.001, SE=.001, 95% CI=.0003 to .004),
and both passive coping and depressive symptoms se-
quentially (path a;d,;b, point estimate =.004,
SE=.003, 95% CI=.00 to .01). Thus, expressed
pain-related distress on the PBCL would be expected
to increase by .03 units and .001 for every 1 unit in-
crease in passive coping and depressive symptoms, re-
spectively. The full model including mediators
accounted for 44% of the variance in expressed pain-
related distress; family stress alone accounted for 13%
of the variance in expressed pain-related distress.

Discussion

Psychosocial factors related to pain-related distress in
youth with IBD is an understudied yet important area
given the lifelong risk for experiencing pain, fre-
quently even during times of disease remission
(Zimmerman et al., 2013). Data on the psychosocial
factors associated with pain-related distress may allow
for the identification of patients at particular risk and
targeted treatment. Our study identified several poten-
tially modifiable psychosocial factors (i.e., passive
coping and depressive symptoms) associated with
greater expression of pain-related distress. Further,
family stress was shown to be associated with poorer

Characteristic Parent Child
Age, M (SD) 44.38 (6.87) 13.75 (2.70)
Age, range 27-67 8-18
Gender, 7 (%) female 165 (90.2) 87 (47.5)
Ethnicity, 7 (%) Hispanic 3(1.6) 8 (4.4)
Race, 17 (%) Caucasian 170 (92.9) 161 (88.0)
Education, 7 (%) 4-year college degree or higher 89 (48.6) -
Employment status, 7 (%) employed full-time 81 (44.3) -
Disease, 7 (%)

Crohn’s disease - 125 (68.3)

Ulcerative colitis - 58 (31.7)
Time since diagnosis in years, M (SD) - 2.30(2.41)
Disease activity, 7 (%)

Quiescent - 114 (63)

Mild/Moderate/Severe - 68 (37)
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Table ll. Correlations Among Study Variables and Descriptive Statistics (n= 183)
First Column Head Table II:Study Variables 1 2 3 4 5 6 M (SD) Scale
1. Child gender (M1, F2) 1.00 .02 -.02 .04 21%* 21%* NA NA
2. Child age 1.00 12 12 13 —.001 13.75(2.70) NA
3. Family Stress 1.00 27%F 24%* 28%* 7.29 (5.04) 0-25
4. Parent-reported passive coping 1.00 31 61%% 1.12 (.66) 0-3.07
5. Child-reported depressive symptoms 1.00 35%% 8.26 (7.38) 0-36
6. Observed pain-related distress 1.00 1.58 (.88) 0-3.75
Note. *p <.05; **p <.01.
2.80%* i
Child Passive S Child
Coping 1 > Depressive
P 21 Symptoms
04 02%*
Famil c' Observed
S tressy > Pain-Related
02 Distress

Figure 1. Mediation model.

Note. a;bq: Significant indirect effect; a1d21b2: significant indirect effect; a,b,: significant indirect effect. *p < .05, **p < .01

psychosocial functioning in youth with IBD across all
domains studied.

Children whose families had experienced a greater
number of stressful life events in the past 12 months
demonstrated higher ratings of pain-related distress as
reported by parents, including symptoms of irritabil-
ity, anger, appearing upset, and remarking on the un-
fairness of their pain. Notably, results demonstrate
how commonly endured family stressors (e.g., finan-
cial difficulties, changing schools, greater arguing at
home) experienced by youth with and without chronic
illness are associated with illness-relevant outcomes in
youth diagnosed with IBD (i.e., expressed pain-related
distress). Though interesting in and of itself, the full
mediation model identified several potentially modifi-
able psychosocial variables accounting for the rela-
tionship between family stress and overt indicators of
pain-related distress, paving the way for targeted in-
tervention. Specifically, we found that greater family
stress was associated with greater passive coping and
depressive symptoms, which each independently and
sequentially was associated with expressed pain-
related distress. Biopsychosocial medicine is advancing
how we conceptualize clinically meaningful treatment
outcomes for youth with chronic GI disorders,

including IBD. Rather than solely focusing on objec-
tive indicators of disease or inflammation as relevant
treatment outcomes, healthcare providers are increas-
ingly addressing the full patient experience, including
physical, emotional, and behavioral health outcomes
(Reed-Knight et al., 2017). As this broader range of
outcomes are considered relevant and appropriate,
more nuanced models of overall health and distress
are necessary. Rather than focusing solely on coping
or depressive symptoms, more sophisticated models
may lead us to address multiple points along the path-
way between more universal and common factors
(e.g., family stress) and disease-specific morbidity.
Targeted treatment to address passive coping could
first guide patients in building awareness of how they
typically cope with stressors and then develop more
adaptive alternatives to passive strategies, including
catastrophizing, disengaging from activities, and so-
cially isolating. For example, patients could be trained
in cognitive restructuring methods standard in
cognitive-behavioral therapy to address catastrophic
thinking and could be actively encouraged to set goals
around staying engaged in school, extracurricular ac-
tivities, and visiting with friends. Patients may need
explicit guidance regarding the importance of relying
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on active, adaptive coping as primary strategies for
managing IBD outcomes like pain-related distress and
not simply “extras” to adopt once IBD is managed or
extra time allows. Each of these strategies would likely
be standard when working with a psychologist or be-
havioral healthcare provider but could also be targets
of biopsychosocial or IBD care aimed at incorporating
strategies for adaptive coping as part of regular medi-
cal care. Further, patients experiencing depressive
symptoms may benefit from full evaluation of symp-
toms with a mental health provider and referral for
treatment if indicated, such as cognitive-behavioral
therapy and/or antidepressant medication. Finally,
findings support treatment directed at the entire fam-
ily with a focus on generalized family stress prevention
and coping. A handful of illness-specific family and
parenting stress interventions have been developed
and tested (Golfenshtein, Srulovici, & Deatrick, 2016;
Monaghan, Hilliard, Cogen, & Streisand, 2011),
though our findings suggest that patients and families
may also need treatment for managing common, non-
illness-related family stressors. Such interventions may
help families of youth diagnosed with IBD build
awareness of how family stressors affect the child with
IBD and disease-related distress. With awareness of
how generic family stressors can affect pain-related
distress in youth with IBD, families may be increas-
ingly motivated to learn adaptive coping strategies.
Past research on psychosocial factors associated
with pain perception and pain-related distress in chil-
dren with abdominal pain has primarily been con-
ducted with children diagnosed with functional
abdominal pain or recurrent abdominal pain (Campo
et al., 2004; Walker & Greene, 1989; Walker et al.,
2005), with comparably less focus on children diag-
nosed with organic diseases like IBD. Pain is increas-
ingly being recognized as a subjective experience
regardless of etiology, however, influenced by emo-
tional, cognitive, biological, and environmental fac-
tors (Srinath et al., 2014). Advances in our
understanding of the pain experience are promising
for patients with IBD, as they highlight the importance
of assessing factors contributing to pain and pain-
related distress beyond disease activity alone. Effect
sizes in the current study are small. However, the com-
plexity of pain-related distress in youth with IBD and
the distance of the relationships between generic fam-
ily stressors, pain-related distress, and psychological
mediators signify that even small effects may be mean-
ingful opportunities for change and clinical impact.
Taking a holistic approach to addressing pain and as-
sociated distress in patients with IBD through psycho-
social factors gives us an advantage for addressing
poor quality of life (Karwowski, 2009) and risk for se-
rious disease-related morbidity, including opioid

dependence (Buckley, Cook, Allen, & Kappelman,
2015).

This study has several limitations worth noting.
First, use of cross-sectional and observational data
precludes us from making conclusions regarding cau-
sation. Without longitudinal data, we cannot specu-
late how family stress, depression, and coping are
temporally related to the development of pain-related
distress and with regards to one another over time.
Second, analyses are based on parent report of child
behaviors indicative of pain-related distress and cop-
ing, which may reflect parent’s own biases and psy-
chological states, including anxiety or tendencies to
catastrophize. Parent perceptions may or may not cor-
respond to subjective child experience, and therefore,
findings may be limited with regards to generalizing to
child-perceived distress and coping. Future research
including children’s reports of their own coping and
pain-related distress will be an important next step. In
addition, research on agreement between parents and
children with regards to pain-related distress and cop-
ing may clarify how families make decisions to seek
medical care or limit activities based on perceived dis-
tress and coping. However, parent report confers valu-
able information regarding behaviors of which
children may not be aware, allows us to access a
source of data aside from child report, and thus may
be important when considering outcomes such as
healthcare utilization that are typically parent-initi-
ated. That being said, future research will benefit from
inclusion of child report as well as more objective data
on child coping and pain-related distress. Third, the
majority of children in our sample were experiencing
inactive disease, and results may not generalize to chil-
dren with active disease. Telephone administration of
child study questionnaires as opposed to self-
administration may have impacted responses if chil-
dren underestimated symptoms because of social de-
sirability or embarrassment. However, past research
has demonstrated comparability between phone inter-
views and in-person interviews for emotional symp-
toms (Rohde, Lewinsohn, & Seeley, 1997).
Additionally, we are unfortunately unable to report
data on recruitment rates or potential differences be-
tween participants and those who were approached
for participation but declined, as these data points
were not collected. Although similar to previously
published research samples in IBD (Kunz, Hommel, &
Greenley, 2010), the present sample was primarily
Caucasian and well-educated, which may limit gener-
alizability to youth with IBD from different ethnicities
and education levels. Future research should examine
how changes in family stress and psychosocial func-
tioning, either because of direct intervention or time
alone, affect pain-related distress.
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This study provides initial evidence for the impor-
tance of taking a holistic, biopsychosocial approach for
understanding the pain experience in youth with IBD
and suggests that family factors (i.e., family stress) can
place children at risk for greater expressed pain-related
distress through effects on coping and depressive symp-
toms. As medical advances allow for increasingly effec-
tive and aggressive treatment of IBD, the importance of
addressing comorbid psychosocial difficulties including
maladaptive coping and depressive symptoms will
likely become increasingly apparent for helping to close
the gap between disability and health.
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