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Cognitive Behavior Therapy Tailored to Anxiety Symptoms Improves
Pediatric Functional Abdominal Pain Outcomes: A Randomized

Clinical Trial
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Objectives To evaluate the feasibility of a stepped care model, and establish the effect of a tailored cognitive
behavioral therapy, the Aim to Decrease Anxiety and Pain Treatment (ADAPT), compared with standard medical
treatment as usual on pain-related outcomes and anxiety.
Study design Eligible patients between the ages of 9 and 14 years with functional abdominal pain disorders (n = 139)
received enhanced usual care during their medical visit to a gastroenterologist. Those that failed to respond to
enhanced usual care were randomized to receive either a tailored cognitive behavioral therapy (ADAPT) plus medical
treatment as usual, or medical treatment as usual only. ADAPT dose (4 sessions of pain management or 6 sessions
of pain and anxietymanagement) was based on presence of clinically significant anxiety. Outcomes included feasibility,
based on recruitment and retention rates. Response to ADAPT plusmedical treatment as usual vsmedical treatment as
usual on pain-related outcomes and anxiety measures was also investigated using a structural equation modeling
equivalent of a MANCOVA. Anxiety levels and ADAPT dose as moderators of treatment effects were also explored.
Results Based on recruitment and retention rates, stepped care was feasible. Enhanced usual care was effective
for only 8% of youth. Participants randomized to ADAPT plus medical treatment as usual showed significantly
greater improvements in pain-related disability, but not pain levels, and greater improvements in anxiety symptoms
compared with those randomized to medical treatment as usual only. Anxiety and ADAPT treatment dose did not
moderate the effect of treatment on disability nor pain.
Conclusions Tailoring care based on patient need may be optimal for maximizing the use of limited psychother-
apeutic resources while enhancing care. (J Pediatr 2021;230:62-70).
Trial registration ClinicalTrials.gov: NCT03134950.

P
ediatric functional abdominal pain disorders (FAPD) are common,1,2 debilitating,3-5 and can persist for years.6,7 Youth
with FAPD can experience psychological problems8-11 and social and academic difficulties.4,5 Anxiety corresponds to
higher pain and disability10,12,13 over the long term.14,15 Early psychological intervention could improve patient out-

comes16; however, it is infrequently offered during standard medical care.
Stepped care may be a feasible method for receiving psychological treatment during routine care. Stepped care approaches

initially provide less intensive treatments to the majority of patients, which are brief and fully embedded within the medical
visit.17,18 For patients that do not respond, care can be “stepped up” (eg, more intensive intervention outside of a medical visit
with a trained provider). Stepped care has been shown to be feasible18; however, it has not yet been tested in pediatric FAPD.
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For those requiring stepped-up care, cognitive behavior therapy (CBT) is effective
for treating pediatric chronic pain,19 including FAPD.20-22 CBT includes cognitive
and behavioral approaches to improve pain-related functioning.19 However, a sub-
stantial proportion (�40%) of youth with FAPD fail to respond.20 This may be
because anxiety attenuates the effect of pain-focused CBT.23 Bolstering pain-
focused CBT with anxiety management techniques for those with anxiety may
enhance treatment outcomes. Our research team has initiated anxiety screening
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and enhanced usual care processes into gastroenterology clinics
of a large children’s hospital.12 The team also developed and pi-
lot tested the Aim to Decrease Anxiety and Pain Treatment
(ADAPT),21 a tailored CBT to target pain and anxiety in youth
with FAPD. In the present study, those who failed to respond to
enhanced care were eligible to receive ADAPT plus medical
treatment as usual.

We examined feasibility (recruitment and retention rates)
of stepped care, and response to ADAPT plus medical treat-
ment as usual. We predicted that those who completed
ADAPT plus medical treatment as usual would show greater
reductions in functional disability, pain intensity, and anxi-
ety than the medical treatment as usual group.

Methods

Patients were recruited from outpatient pediatric gastro-
enterology clinics of a large academic medical center
Figure 1. Consort study diagram. Two hundred three children we
for stepped-up care after rescreening. Of those, 89 were random
completing) or medical treatment as usual (medical treatment as
(Figure 1). Consent/assent from the primary caregiver
and child were obtained for this institutional review
board-approved study. Children ages 9- to 14-years-old
with FAPD diagnosed by a pediatric gastroenterologist
using Rome IV guidelines24 were eligible. To qualify,
participants also had to show evidence of more than
minimal disability (defined as a score of >7 on the
Functional Disability Inventory - Child Version [FDI]).
This cut-off was previously established as a criterion for
enrollment in prior pediatric pain behavioral trials.25

After study enrollment, gastroenterologists continued to
offer medical treatment as usual to all participants,
which could include a referral for CBT. Given the wait
for CBT generally exceeded the anticipated study
period, this was not a barrier to participating, and
study staff ensured clinical CBT and ADAPT did not
overlap. The study was registered on ClinicalTrials.gov
(NCT03134950).
re approached, 139 were enrolled, and 110 remained eligible
ized to ADAPT plus medical treatment as usual (n = 40
usual; n = 39 completing).
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Procedures
This study evaluated the feasibility of a stepped care
approach. All participants received step 1. Participants that
did not demonstrate a clinical response then received step 2.

Step 1: Screening and Enhanced Usual Care. Patients were
introduced to the study by a medical staff.12 A research coordi-
nator then met with interested families. After consent, partici-
pants received step 1, enhanced usual care (Table I; available
at www.jpeds.com): a brief pain-focused psychoeducation/
relaxation training administered during their medical visit by
a research coordinator or trained nurse (https://steppedcare.
research.cchmc.org/).12 This website was also provided to
participants for home practice. Usual care (part of enhanced
usual care and medical treatment as usual) at this center also
consisted of use of pharmacotherapies that demonstrate at
least some evidence-base for the management of FAPD pain
(eg, antispasmodic agents) by the gastrointestinal (GI)
provider. As part of usual care, providers had the autonomy
to tailor treatment based on the needs of the patient. Two
weeks later, participants were rescreened by a research
coordinator via telephone. Those reporting low levels of
disability (FDI £7) were considered enhanced usual care
“responders” and completed the study. “Nonresponders”
(FDI >7) were invited to complete the next phase.

Step 2: Assessment and ADAPT. Qualifying participants
underwent an assessment consisting of a diagnostic interview
(Anxiety Disorder Interview Schedule for the DSM-IV, Child
Version [ADIS-IV]26) and additional psychosocial measures
(described in the Measures section). If participants qualified
following the assessment, they were randomized to either
stepped-up care, consisting of ADAPT, a tailored CBT treat-
ment (Table I and below) + medical treatment as usual, or
medical treatment as usual alone. Eight weeks after
randomization, all participants completed a follow-up
assessment to re-assess outcomes.

ADAPT. ADAPT is a brief, tailored intervention to treat
pain and anxiety, and uses a blend of in-person visits and
web modules with phone support to ensure consistent deliv-
ery.21 ADAPT was developed with National Institutes of
Health funding (F32HD078049, Cunningham PI) to address
the unique needs of youth with FAPD. ADAPT teaches
evidence-based cognitive behavioral strategies to cope with
pain25 and anxiety,27,28 given that anxiety commonly co-
occurs in this population9-12,16,29 and is predictive of poor
outcomes.14,15 Pilot testing indicated good evidence of feasi-
bility.21 ADAPT was delivered by doctoral psychologists su-
pervised by licensed providers.

For this study, ADAPT (Table I) was delivered in a stratified
manner to be optimally tailored to the needs of youth with
FAPD. All youth received coping skills training for pain as
part of ADAPT, and additional components for anxiety
management were offered if indicated. Specifically, youth with
FAPD without evidence of clinical anxiety received four
weekly sessions of pain-focused ADAPT (Measures section
64
provides additional information). Two sessions were delivered
in-person, and 2 were delivered via web modules with weekly
psychologist telephone support. Youth with clinical anxiety
received 6 weekly sessions total (2 in-person and 4 web-based
with weekly telephone support) consisting of pain
management and anxiety management.

Treatment Integrity. Treatment integrity was assessed using
audio recordings of the in-person sessions by independent
evaluators (eg, doctoral and postdoctoral psychology
trainees). Integrity scores (0%-100%) were obtained. Items
assessed included delivery of session-specific skills and assess-
ment of participant comprehension.

Measures
Demographic and background information (includingmedi-
cation/supplement usage) were collected from the parent and
from the patient’s electronic medical chart. Furthermore,
clinically sensitive and psychometrically validated child
informant measures were used, as youth with FAPD are
more sensitive informants of their own symptoms.10

Outcome Measures
Pain-Related Disability. The child-report version of the FDI
is a 15-item measure of difficulty in performing activities in
the past several days,30 is valid for youth with chronic pain,31

and is used in FAPD.10,12,21,32 Higher scores indicate greater
disability. Healthy youth on average have a total FDI score of
3.5.30 Therefore, a score of >7 (double that value) was deter-
mined to be indicative of at least some disability because of
pain for enrollment in the current study. An FDI score decrease
of ³7.8 points denotes a clinically meaningful treatment
response,33 whichwas used for comparingADAPTplusmedical
treatment as usual vs medical treatment as usual outcomes, and
there are cut-offs categorizing mild (<13), moderate (13-29),
and severe (30+) disability.31 The FDI (all as ³.85) was
completed at screening, re-screening, and post-treatment.

Pain Intensity. Average pain over the past 2 weeks was as-
sessed via a visual analog scale (VAS), anchored with the
words, “no pain,” and “worst pain.”34 This was collected at
screening, baseline, and post-assessment. A score of ³3/10
is clinically significant.35

Clinical Anxiety Measures
The Screen for Child Anxiety Related Disorders Report, Child
Version (SCARED) is a 41-item, measure of anxiety over
3 months36,37 and is widely used in pediatric pain
research.12,38-41 Higher scores indicate greater anxiety. A cut-
off of ³25 is clinically significant.37 The SCARED was adminis-
tered at screening (a = .93) and post-assessment (a = .95). A
50% reduction in scores at post-treatment is considered a clin-
ically meaningful indictor of improvement/remission.42

The ADIS-IV is a clinician-administered interview assessing
psychiatric disorders in childhood.26,43 Trained-to-criterion,
blind-to-treatment-condition clinicians administered the
ADIS-IV. Diagnoses and clinician severity ratings ranging
Cunningham et al
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from 0 to 8 (scores ³4 indicate a diagnosable condition) were
obtained. The ADIS-IVwas administered at baseline and post-
assessment. Inter-rater reliabilities were examined by review-
ing audio recordings based on established guidelines.44 Agree-
ment for no diagnosis (k range = .67-1.0) and the presence of
an anxiety disorder at both pre- and post-treatment were
appropriate (k range = .83-1.0). The k coefficients obtained
for matching principal anxiety disorders (generalized anxiety
disorder, social phobia, separation anxiety disorder, and spe-
cific phobias) were in the good to excellent range at pre-
(k = .64-1.0) and post-treatment (k = .87-1.0).

Other Measures
Depressive Symptoms. The Childhood Depression Inven-
tory, Second Edition (CDI-2) is a 28-item self-report mea-
sure of depression.45 Those with severe symptoms (CDI-2,
t score >80), or active suicidal ideation at baseline
(a = .89) were excluded and referred for treatment.

Power and Analytic Plan
Power (.80) to detect a treatment effect difference (d = .50 for
FDI) was n = 40 per group. Descriptive statistics using SPSS v
25 (SPSS Inc) were computed to assess youth participation
and response rate to the initial dose of stepped care. Missing
data were minimal (³96% of item-level data obtained) and
werehandledusingmaximumlikelihoodestimation46 inMplus.
A structural equationmodeling equivalent of aMANCOVAwas
conducted to assess differences between ADAPT plus medical
treatment as usual vs medical treatment as usual completers
on the primary outcome (FDI), and secondary outcome (VAS
pain intensity), controlling for baseline outcome scores and
age, as agehas been shown tobepositively correlatedwithhigher
FDI scores.10 Differences in anxiety symptoms controlling for
baseline anxiety scores were also explored. Indicators of clini-
cally significant change were also used to estimate the strength
of the treatment effects.

Treatment effect moderation by anxiety and by number of
sessions was also explored via a structural equation modeling
equivalent MANCOVA and independent samples t tests. Ef-
fect sizes (95% CI) were calculated to understand effect
magnitude. Differences in types and numbers of medica-
tions/supplements prescribed between ADAPT plus medical
treatment as usual andmedical treatment as usual groups was
also examined via c2 tests and an independent samples t test.

Results

Demographic information is presented in Table II (available at
www.jpeds.com).The total sample (N=139) ranged fromages 9
to 14 years (mean = 11.65, SD = 1.68), and included 84 female
participants (60%). The most common diagnoses based on the
Rome IV checklist24 completed by the medical provider were
FAPD, not otherwise specified (n = 85, 61%) and irritable
bowel syndrome (n = 50, 36%). Most primary caregivers were
mothers who completed high school. On average, youth
presented with moderate levels of pain, functional disability,
and anxiety (Table III; available at www.jpeds.com).
Cognitive Behavior Therapy Tailored to Anxiety Symptoms Impro
Randomized Clinical Trial
Stepped Care
Step 1: Enhanced Usual Care. A total of 203 youth were ap-
proached between 2015 and 2018, and 139 (68.5%) enrolled
and underwent enhanced usual care. The average FDI score
was 17.9 (SD = 8.3). Research staff re-screened 120 youth
via telephone approximately 2 weeks after their screening/
gastroenterology clinic visit. Of those, only 10 (8%) reported
their FDI levels reduced to no more than minimal (ie,
FDI £ 7; Measures section). Those with more than minimal
disability (ie, FDI >7) after 2 weeks were scheduled for a base-
line assessment (n = 110), of which 89 completed and re-
mained eligible for randomization.

Step 2: ADAPT plus Medical Treatment as Usual vs Medi-
cal Treatment as Usual. Qualifying youth were randomized
(based on computer-generated list) to ADAPT plus medical
treatment as usual (n = 44) or medical treatment as usual alone
(n = 45), and 79 of those youth completed the study by the end
of 8 weeks (ADAPT plus medical treatment as usual, n = 40;
medical treatment as usual, n = 39). The assignment was pro-
vided to research coordinators by the study statistician. There
were no significant group differences in baseline variables.
Study outcome data are presented in Table IV. Participants

who received ADAPT plus medical treatment as usual
demonstrated significantly lower FDI levels at post-assessment
compared with those randomized to medical treatment as
usual (b = �4.26, SE = 2.04, t = �2.09, P = .036; Figure 2).
The effect size difference was moderate (Cohen d = 0.45).
Moreover, there was an average 9.7-point reduction in FDI
scores for ADAPT completers (compared with a 2.9-point
reduction in the medical treatment as usual group), which is
indicative of clinically meaningful change (eg, >7.8-point
decrease).33 In addition, 60% of those completing ADAPT plus
medical treatment as usual had a clinically significant reduction
in FDI scores compared with 28.1% of those completing
medical treatment as usual. Similarly, ADAPT plus medical
treatment as usual completers had a 12.3% average VAS pain
reduction, whereas medical treatment as usual completers had
a 5.5% average VAS pain reduction. The effect size difference
was moderate (Cohen d = 0.30). However, the differences
between groups on pain intensity was not statistically
significant (b =�0.67, SE = 0.41, t =�1.61, P = .108; Figure 3).
Anxiety at post-treatment, controlling for pre-treatment anx-

iety,was also explored (Table IV andFigure 4 [available atwww.
jpeds.com]). Children receiving ADAPTplusmedical treatment
as usual reported lower SCARED scores at post-treatment as
compared with those who received medical treatment as usual
(b = �6.36, SE = 2.85, t = �2.23, P = .026). The effect size was
moderate (Cohen d = 0.39). The average SCARED score
percent decrease was 33% for ADAPT plus medical treatment
as usual vs 16.5% for medical treatment as usual; 13 out of 40
(32.5%) youth experienced at least a 50% reduction in
SCARED scores after ADAPT plus medical treatment as usual
compared with 6 out of 39 (15.4%) after medical treatment as
usual. There were not significant differences in the clinican
severity rating of the primary anxiety disorder diagnosis at
post-treatment when comparing the ADAPT plus medical
ves Pediatric Functional Abdominal Pain Outcomes: A 65
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Table IV. Post-treatment changes in child symptoms
following ADAPT plus medical treatment as usual

Descriptions XDifference SE t value P

Primary study aims
Functional disability at post-treatment

Age �0.15 0.59 �0.26 .792
FDI (pretreatment) 0.46 0.14 3.22 .001
ADAPT plus medical treatment as usual

subgroup
�4.26 2.04 �2.09 .036

Pain at post-treatment
Age �0.17 0.12 �1.43 .153
VAS pain (pretreatment) 0.60 0.10 6.13 .000
ADAPT plus medical treatment as usual

subgroup
�0.67 0.41 �1.61 .108

Exploratory study aims
Anxiety severity at post-treatment

CSR anxiety diagnosis (pretreatment) 0.29 0.20 1.46 .145
ADAPT plus medical treatment as usual

subgroup
�0.51 0.55 �0.93 .350

Anxiety symptoms at post-treatment
SCARED (pretreatment) 0.62 0.08 7.33 .000
ADAPT plus medical treatment as usual

subgroup
�6.36 2.85 �2.23 .026

CSR, clinician severity rating.
ADAPT plus medical treatment as usual subgroup represents dummy coded variable with
0 = medical treatment as usual only and 1 = ADAPT plus medical treatment as usual. FDI as-
sesses child report of functional disability. VAS assesses child report average pain intensity.
SCARED assesses child report of anxiety symptoms. CSR measures clinician perception of
severity of the primary anxiety diagnosis during the ADIS-IV.
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treatment as usual and medical treatment as usual groups
(b = �0.51, SE = 0.55, t = �0.93, P = .350). However, the
effect was in the expected direction, suggesting severity of the
primary anxiety disorder tended to decrease following ADAPT
plus medical treatment as usual compared with medical
treatment as usual.

Treatment Integrity. Treatment integrity for ADAPT was
found to be excellent (mean = 98%, range = 88%-100%).

Adherence. Of the 44 individuals assigned to ADAPT, 4
were lost to attrition (9%). Of these individuals, 2 partici-
Figure 2. FDI scores from screening to re-screening generally re
randomization to ADAPT plus medical treatment as usual or medic
FDI scores, with the ADAPT plusmedical treatment as usual group
plus medical treatment as usual group had significantly lower FDI
group.

66
pated in at least 1 in-person session and 2 did not complete
any component of ADAPT treatment. Of ADAPT completers
(n = 40), 75% (n = 30) were assigned the 6-session version
and 25% (n = 10) were assigned the 4-session version.
All 40 ADAPT completers participated in the 2 in-person ses-

sions andweekly therapist telephone calls. Adherence data to the
web portion of ADAPT were calculated based on previously es-
tablished guidelines.21 The percentage of available videos and
handouts viewed, and forms completed was calculated for
each patient: Participants watched, on average, over one-half
of the available videos (mean = 57%, SD = 37%, range = 0%-
100%). On average, patients also downloaded 21%
(SD = 29%, range = 0%-100%) of the handouts and completed
29% (SD = 22%, range = 0%-64%) of the online forms. Eight
patients did not complete any online content.

Moderation Analyses. Analyses showed baseline SCARED
scores did not moderate effects on FDI and average pain in-
tensity at post. Further, ADAPT dose (4 vs 6 sessions) did not
moderate effects on FDI and average pain intensity at post.
There was a significant difference in SCARED scores at
post between those who were stratified to the 6 session
(mean SCARED = 26.67) versus the 4 session (mean
SCARED = 8.67; t [37] = �5.36, P <.001). These differences
were expected given that ADAPT treatment dose was as-
signed based on SCARED anxiety levels.

Medication Usage. In the ADAPT plus medical treatment as
usual group, the most common medications and supplements
prescribed by the GI provider were antispasmodic agents
(n = 24, 60%), acid reduction therapies (n = 14, 35%), laxatives
(n = 12, 30%), peppermint oil (n = 6, 15%), probiotics (n = 5,
12.5%), low dose psychotropic agents (n = 3, 7.5%), and anti-
nauseamedications (n=2, 5%).Antidiarrhealmedication, anti-
ulcer/protectants, and gas reducing medication were also infre-
quently prescribed (all ns = 1, 2.5%). The average number of GI
medications/supplements prescribed was 1.75 (SD = 1.0, range
mained within the moderate range of disability. After
al treatment as usual, both groups experienced a reduction in
experiencing themost pronounced improvement. The ADAPT
scores at post compared with the medical treatment as usual

Cunningham et al



Figure 3. Average scores on the VAS for pain remained in the moderate range from screening to baseline. At post assessment,
both ADAPT plus medical treatment as usual andmedical treatment as usual groups experienced a reduction in pain symptoms.
For ADAPT plus medical treatment as usual completers, the reduction in pain symptoms was clinically significant but was not
statistically different compared with those completing medical treatment as usual.
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0-5). In themedical treatment asusual group, themost common
medications and supplements prescribed by the GI provider
were antispasmodic agents (n= 19, 48.7%), acid reduction ther-
apies (n = 19, 48.7%), laxatives (n = 13, 33.3%), low dose psy-
chotropic agents (n = 4, 10.3%), anti-nausea medications
(n = 4, 10.3%), peppermint oil (n = 3, 7.7%), and probiotics
(n = 2, 5.1%). The average number of GI medications/supple-
ments prescribed was 1.82 (SD = 0.98, range 0-4). There were
no significant differences between ADAPT plus medical treat-
ment as usual and medical treatment as usual groups on types
of medications prescribed nor numbers of medications pre-
scribed.

Discussion

Findings of this randomized clinical trial of ADAPT suggest
that a brief, stepped care approach is highly feasible formanag-
ing pain and anxiety in youth with FAPDwithin the context of
standard medical care. Moreover, the easily accessible tailored
CBT intervention (ADAPT) plus medical treatment as usual
may be effective for reducingpain-relateddisability and anxiety
symptoms. These findings are critically important because
FAPD are among the most common childhood pain condi-
tions1,2; yet, there is currently limited evidence to support the
use of pharmacologic treatments.47,48 The most potent inter-
vention for themanagement of pediatric FAPD22 and other pe-
diatric chronic pain conditions19 involves the use of
nonpharmacologic treatments such as CBT, which are often
difficult to provide due to limited access and the need for mul-
tiple in-person visits. CBT for pain management also does not
always directly target anxiety, which is highly prevalent in
FAPD8-11 and adversely impacts response to CBT.23 Thus,
the ADAPT intervention, which targets pain and anxiety
when appropriate, has the potential to substantially improve
patient outcomes. The stepped care approach,17,18 which be-
gins by targeting all-comers, is practical to employ in amedical
setting and provides flexibility, recognizing that patients with
FAPD may require varying levels of care.15
Cognitive Behavior Therapy Tailored to Anxiety Symptoms Impro
Randomized Clinical Trial
Basedon the studyfindings, itmaybe feasible forpatientswith
FAPD to receive psychoeducation and basic relaxation strategies
for painmanagement as part of standardmedical treatment. For
those who fail to respond to the initial treatment, which in this
investigation constituted the vastmajority of patients, additional
care may be warranted. For such patients, a brief CBT, such as
ADAPT, which includes both in-person and web-based/
telehealth sessions,21 may bolster patient outcomes.
Youth with FAPD demonstrated improvements in pain-

related functional disability and anxiety symptoms following
ADAPT plus medical treatment as usual. This is important
because the presence of anxiety in conjunction with FAPD is
quite common.8-12,16 Further, anxiety is associated with
increased pain and disability,10,12-14 and adverse outcomes in
youth with FAPD in cross-sectional10,13 and longitudinal
studies.14,49 Left untreated, youth with FAPD are prone to
long-term mental health issues.49 This tailored approach to
simultaneously address pain-related disability and anxiety in
FAPD may improve patient outcomes over the long term.
Indeed, the goal of CBT is to teach youth coping strategies
that will allow them to function despite pain. Therefore, prior
literature supports the notion that disability outcomes tend to
improve before pain improves,50 which is congruent with the
study results.
The importance of using a CBT treatment approach inte-

grated into medical care and includes telehealth delivery should
not be understated, particularly given the coronavirus disease
2019 pandemic and the increasing demand for telehealthcare.
Such an approach provides increased accessibility to care
(particularly for vulnerable families, and those living far from
the medical center) and has important implications for the
future of psychological treatments for youth with chronic
pain. Indeed, ADAPT offers some advantages over exclusively
web-based approaches for pain management by allowing pa-
tients to build rapport with a therapist. Direct provider-
patient contact for both medical and psychological needs is
important for non-specific therapeutic effects, and there is sup-
port that remote patient-provider contact (eg, phone or live
ves Pediatric Functional Abdominal Pain Outcomes: A 67
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video-conferencing) achieves a therapeutic bond comparable
with traditional in-person delivery of psychological
treatments.51 In the current investigation, adherence to both
the live in-person and telehealth/phone portions of ADAPT
was quite high, whereas the variability in the completion of
the web components of ADAPT was consistent with adherence
rates generally observed during web-based interventions.52

Given psychological providers with expertise in the manage-
ment of pediatric chronic pain are limited, additional research
would be valuable to determine if ADAPT can be delivered
completely remotely (eg, in person sessions converted to tele-
health sessions), and if components of ADAPT can be delivered
independently by a member of the medical team (eg, nurse
delivered) in certain cases. In addition, given ADAPT plusmed-
ical treatment as usual appears to be effective, it is important to
explore mechanisms to better understandwhy such a treatment
works. Examination of underlying neural mechanisms, for
example,53 may allow for further tailoring and enhancement
of treatment approaches.

Integration of behavioral health within standard medical care
provides youth with increased access to the most effective treat-
ment for pain management, de-stigmatizes mental health con-
cerns, increases patient/family buy-in, and offers a systematic
and evidence-based approach to treating youth with FAPD.
For these reasons, it would be valuable to test such a treatment
model in other settings, such as primary care, where behavioral
health integration for the management of mental health con-
cerns, such as anxiety, has already shown benefits.54 It would
also be valuable to test and adapt suchmodels with other pediat-
ric chronic health conditions involving pain, such as migraines.
In our study, enhancedusual care demonstrated limited benefits,
but it would be helpful to explore if this “enhancement” offered
any additional improvement for patients over and above stan-
dard care. It may also be beneficial to extend the length of
enhanced usual care from 2 weeks to 4 weeks in a future large-
scale trial. It may also be helpful to consider an approach that
is initially stratified (vs stepped) as patients would immediately
be eligible to receive more intensive treatment rather than wait-
ing until they failed stepped care if they presented with more se-
vere levels of disability/anxiety from the outset.

This single-site pilot randomized controlled trial did not have
an active treatment control beyond medical treatment as usual,
and our sample consisted mostly of white female participants,
which limits generalizability; however, findings offered prelimi-
nary evidence of the positive effects of this innovative approach
to care. We offered this intervention to younger youth (9-
14 years of age) with a goal of offering a targeted intervention
to prevent adverse outcomes over the longer term but believe
a similar program could be beneficial for older adolescents as
well.21 A larger-scale, multisite study with longitudinal explora-
tion of outcomes (including testing if refresher/maintenance
sessions would enhance outcomes) would allow for further un-
derstanding of treatment effects. It would also be informative to
compare components of ADAPT to determine if certain strate-
gies (eg, cognitive vs behavioral) are more effective than others
and if the inclusion of additional components (eg, attention bias
training) would further enhance treatment. Finally, it would be
68
informative to compareother active treatments such as standard
CBT for pain toADAPT, in addition to accounting for the use of
specific pharmacotherapies in treatment. In the current exami-
nation, there were no differences in types ofmedications or sup-
plements prescribed across ADAPT plus medical treatment as
usual and medical treatment as usual groups. Although there
was not an effect based on the ADAPT dose received, the treat-
ment dose varied within the CBT arm (25% received 4 sessions,
75% received 6 sessions). This stratified approach to treatment
allowed for the heterogenous FAPD patient population to
receive an intervention that was appropriately tailored to the
unique symptompresentation (eg,withorwithout clinical levels
of anxiety), and therefore has optimal clinical utility.
Although a stepped care approach is feasible, youth with

FAPD appear to benefit from the stepped-up (CBT)
approach for pain and anxiety management. This approach
is feasible for improving health- and mental-health related
outcomes in youth with FAPD. By offering tailored CBT to
affected youth, accessibility to care is enhanced for those
with greatest need. Further, tailoring care based on symp-
toms and need may enhance outcomes while maximizing
the use of limited therapeutic resources. n
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Association of Type 1 Diabetes Mellitus and Celiac Disease: Then and
Now

Penny R, Thompson RG, Polmar SH, Schultz RB. Pancreatitis, malabsorption, and IgA deficiency in a child with diabetes. J Pediatr
1971;78:512-6.

Fifty years ago, the medical community recognized 2 distinct types of diabetes mellitus, one mostly diagnosed in
childhood and another with an adult-onset. Contemporaneously, the first set of diagnostic criteria for celiac dis-

ease established the causal relationship between dietary gluten and villous atrophy on intestinal biopsy. However, the
autoimmune etiologies of these 2 diseases had not yet been elucidated.

A pattern emerged of children with diabetes with coexistent malabsorption. In 1971, Penny et al published a case
report of a 5-year-old girl diagnosed with diabetes at the age of 2 years. One year after diagnosis, she began experi-
encing abdominal pain, foul-smelling stools, and weight loss. After 11 months of symptoms, she was hospitalized
with ascites, pancreatitis, and steatorrhea. She was discharged on pancreatic enzymes but was re-hospitalized for
no weight gain. A duodenal biopsy revealed absence of villi and chronic inflammation consistent with celiac disease.
She was placed on a gluten-free diet, and after 1 year, had gained 13 pounds.

Fifty years later, the association between celiac disease and type 1 diabetes (T1D) is well recognized. Now, children
newly diagnosed with T1D are screened at regular intervals for celiac disease, and most cases develop within 5 years of
their diabetes diagnosis. Research continues to better understand the autoimmune etiologies of T1D and celiac disease
and their pathophysiologic relationship; studies describe genetic susceptibilities for both with the HLA-DR3-DQ2 and
HLA-DR4-DQ8 gene loci.1 Therapy for T1D has evolved significantly in the past 50 years, although as environmental
triggers are still unclear, prevention strategies remain elusive. Awareness and diagnosis of celiac disease also has
increased, and a gluten-free diet successfully treats celiac disease. However, the burden of this co-diagnosis continues
and requires expanded therapies,2 prevention, and a cure.
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Table I. Stepped care and ADAPT intervention components for youth with FAPD

Interventions Provider Platform Protocol used (focus of skill)

Step 1: Enhanced usual care* Clinic nurse or research coordinator In-person
Web

� Psychoeducation (pain)
� Relaxation (pain)

Step 2: ADAPT intervention
Session 1 Psychologist In-person � Program overview

� Psychoeducation (pain and anxiety)
� Parent guidelines (pain)
� Deep breathing/guided imagery (pain)

Session 2 Psychologist In-person � Progressive muscle relaxation (pain)
� Calming statements (pain)
� Activity pacing (pain)

Session 3 Psychologist Web and phone � Pleasant activity scheduling (pain)
� Problem solving (pain)

Session 4† Psychologist Web and phone � Cognitive restructuring (anxiety)
Session 5† Psychologist Web and phone � Guided exposure (anxiety)

� Assertiveness training (anxiety)
Session 6 Psychologist Web and phone � Maintenance planning (pain and

anxiety)

All ADAPT sessions were approximately 60 minutes. Web sessions of ADAPT were completed by child participant independently (30 minutes) followed by phone support (15-30 minutes), with the
patient’s psychologist. Phone sessions were conducted primarily between the interventionist and child participant, with a brief portion of time reserved to update summarized content with the
parents.
*https://steppedcare.research.cchmc.org.
†Optional modules administered over 2 sessions depending on presence of clinically significant anxiety. Participants without clinical anxiety received 4 weekly sessions of pain-focused ADAPT
intervention only (ie, 2 in-person and 2 web-based modules with interventionist phone support). Participants with clinical levels of anxiety received 6 weekly sessions (ie, 2 in-person and 4
web-based with interventionist phone support) consisting of both pain and anxiety management strategies.
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Table II. Sample characteristics

Demographics
Total enrolled
(N = 139)

Treatment
completers (n = 79)

Sex
Female 84 (60%) 47 (59%)
Male 55 (40%) 32 (41%)

Age
9 y 21 (15%) 12 (15%)
10 y 21 (15%) 13 (16%)
11 y 17 (12%) 9 (11%)
12 y 28 (20%) 12 (15%)
13 y 30 (22%) 18 (23%)
14 y 22 (16%) 15 (19%)

Race
White or European American 129 (93%) 71 (90%)
Asian American 0 (0%) 0 (0%)
American Indian 1 (1%) 1 (1%)
African American 4 (3%) 3 (4%)
Biracial 2 (1%) 1 (1%)
Other 1 (1%) 1 (1%)

Ethnicity
Hispanic/Latino 2 (1%) 2 (3%)

Pain diagnosis
FAPD 85 (61%) 45 (57%)
IBS 50 (36%) 31 (39%)
Functional dyspepsia 2 (1%) 1 (1%)
Abdominal migraine 2 (1%) 2 (3%)

Participating caregiver
Mother 108 (78%) 64 (81%)
Father 13 (9%) 7 (9%)
Grandmother 13 (9%) 5 (6%)
Grandfather 2 (1%) 1 (1%)
Foster parent 3 (2%) 2 (3%)

Caregiver high school completion
Mother –– 79 (100%)
Father –– 75 (95%)

IBS, irritable bowel syndrome.
“Treatment” indicates completion of ADAPT plus medical treatment as usual or medical treat-
ment as usual. Parent high school completion was only assessed at baseline (not enrollment).

Table III. Descriptive statistics and bivariate correlations of study outcome variables

Measures M SD Range 2 3 4 5 6 7 8

Pre
1. FDI 17.87 8.17 8-47 .38* .28† .05 .39‡ .25† .30* .21
2. VAS 3.75 1.86 0-8.7 – .08 �.12 .27† .53‡ .04 .29†

3. SCARED 35.12 15.68 4-67 – .34† .24† .02 .62‡ .31†

4. CSR 6.08 1.31 4-8 – .18 .13 .36* .23§

Post
5. FDI 11.33 9.48 0-41 – .54‡ .67‡ .25§

6. VAS 2.73 2.22 0-8.6 – .26† .32†

7. SCARED 25.46 16.56 1-63 – .43*
8. CSR 3.79 2.23 0-8 –

CSR, clinician severity rating; M, mean.
FDI assesses child report of functional disability. VAS assesses child report average pain intensity. SCARED assesses child report of anxiety symptoms. CSR measures clinician perception of severity
of the primary anxiety diagnosis during the ADIS. Table contains means and standard deviations for participants used in primary and exploratory analyses.
*P < .01.
†P < .05.
‡P < .001.
§P < .10.
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Figure 4. Patients with FAPD generally presented with clinically elevated levels of anxiety. Those who completed ADAPT plus
medical treatment as usual were more likely to have statistically and clinically significant reductions in anxiety symptoms at post-
assessment. The SCARED was not readministered at baseline because scores are valid for 3 months following administration.
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