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Abstract

Pediatric functional abdominal pain disorders (FAPD) are associated with elevated anxiety in
youth and'their caregivers, both contributing to an adverse impact on functioning in youth with
FAPD. While a CBT approach (i.e., Aim to Decrease Anxiety and Pain Treatment [ADAPT]) is
known to improve health outcomes for youth, it is unknown if child-focused treatment improves
caregiver anxiety. This secondary analysis of a larger randomized clinical trial examined if
child-focused CBT (ADAPT) for pain and anxiety also impacts caregiver anxiety and explored
the relation between caregiver anxiety and child symptoms (i.e., pain, disability, anxiety) after
treatment. A total of 79 caregiver-child dyads were randomized to ADAPT plus treatment as
usual (TAU) or TAU only. Caregiver anxiety and child outcomes (pain, disability, anxiety) were
assessed at baseline and approximately eight weeks later. Caregivers of children who completed
ADAPT+TAU demonstrated lower anxiety compared to those who only received TAU. Moreover,
regardless of treatment assignment, caregivers with greater anxiety had children who reported
more pain and anxiety, but not functional disability at post-assessment. Results suggest a brief,
child-focused intervention targeting pain and anxiety may also improve caregiver anxiety. As such,
suggestions to improve future treatments are offered.
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Introduction

Functional abdominal pain disorders (FAPD) in youth are highly prevalent and can lead to
significant impairments across multiple domains of functioning.10:12:21.35.70 symptoms of
pediatric FAPD can be persistent and, after appropriate medical evaluation, are not attributed
to another medical condition.22:37 For a subset of youth, FAPD is associated with persistent
pain-related symptoms and development of other psychological problems (e.g., anxiety,
depression) that may persist over the long term.56:70

Anxiety-related concerns in youth with FAPD are extremely common and often extend
beyond worries directly related to abdominal pain.1921 Anxiety disorders co-occur in up
to two-thirds of youth with chronic pain,36 with high rates of clinical anxiety evidenced in
youth with FAPD.10.20.21.23 Fyrther, anxiety disorders predict the maintenance of somatic
symptoms over time,#9:6 heightened pain sensitivity,5” increased functional impairment,’3
and limited response to cognitive-behavioral treatment (CBT) in youth with FAPD.16

Although co-occurring anxiety in FAPD can affect child functioning and treatment response,
the literature has recently focused on examining the dynamic association between child
pain, psychological function, and the broader family environment and dynamics.#43:50.54
Specifically, families with children who have chronic pain conditions are likely to

have poorer family functioning (e.g., greater family conflict and less family cohesion)
compared to families with healthy children.#3 Caring for a child with chronic pain can

be distressing for a parent, which may evoke pain-promoting caregiver behaviors (e.g.,
reinforcement of pain through attention, special privileges, etc.) in an effort to ameliorate
both child and parent symptoms.>°:60 Indeed, caregivers of youth with chronic pain, such
as FAPD, demonstrate increased rates of anxiety and general emotional and cognitive
distress,11:24.57 which subsequently predicts maladaptive behaviors in response to child
pain.®28.68 These parenting behaviors can then contribute to increased pain perception and
child maladjustment.28.13.24,58,63,71

Family-focused treatments incorporating parental psychoeducation and family systems
therapies are effective in reducing symptoms of pediatric pain in samples of youth with
mixed chronic pain conditions,?2°:26.31.41.42.59 thoygh the impact of these treatments on
parental mental health is equivocal.2> One examination drawing from a combined inpatient-
and day-based child treatment program found that improvements in parental mental health
and other broader indices of functioning (i.e., parenting behaviors, social functioning, etc.)
predicted improved child functioning and pain reductions in a mixed child chronic pain
sample.® Such intensive treatment approaches can be costly, so it is important to determine
if brief outpatient and child-focused treatments can similarly improve caregiver mental
health and if these treatments are specifically effective for caregivers of youth with FAPD.
Our recent work suggests that youth with FAPD and anxiety benefit from brief treatments
that combine in-person and web-based CBT techniques (i.e., Aim to Decrease Anxiety in
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Pain Treatment [ADAPT]).18:19 Although participating youth displayed improvements in
pain-related functioning and anxiety symptoms following ADAPT, it remains unclear if this
intervention may also affect caregiver symptoms.

The primary aim of this study is to determine if this brief child-focused intervention for
FAPD (ADAPT + medical treatment as usual [TAU]) impacts caregiver anxiety compared to
TAU only. A second aim is to examine /ow caregiver anxiety may relate to child outcomes
(e.g., pain, functional disability, and anxiety) at post-treatment assessment.

Methods

Participants

Children and caregivers enrolled in a study evaluating the feasibility of a stepped-care
approach and the impact of ADAPT on child outcomes were included in this investigation.18
Eligible child-caregiver dyads were recruited from outpatient pediatric gastroenterology
clinics affiliated with a children’s hospital in the Midwestern United States between 2015
and 2018. Children were recruited and deemed eligible if they were between the ages of 9
and 14 years old, diagnosed with FAPD by a gastroenterologist using a checklist based on
Rome IV Criteria,3” and evidenced more than a minimal degree of disability (i.e., Functional
Disability Inventory [FDI] score = 7; see Measures) as a function of their FAPD. Potential
participants were excluded if they were diagnosed with a significant medical condition with
an identifiable organic cause, including conditions that may cause abdominal pain (e.g.,
Celiac Disease, Crohn’s Disease). All procedures were approved by the medical center’s
Institutional Review Board and written informed consent and verbal assent was obtained
from the child’s caregiver and the child, respectively.

Procedures and Intervention

After obtaining caregiver/patient consent, youth completed a battery of questionnaires
reporting on their pain, functional disability, and anxiety. All eligible participants received
the first step of care, Enhanced Usual Care (EUC), consisting of basic psychoeducation

on pain coping (e.g., gate control theory) and access to several audio-recorded relaxation
activities during the clinic visit. Two weeks later, patients were re-screened to re-assess

for primary study eligibility (i.e., sustained evidence of more than minimal disability; see
Measures). Participants with evidence of more than minimal levels of disability (i.e., FDI
score = 7) were then invited to participate in a baseline assessment. During this assessment,
children and their caregivers completed a battery of questionnaires (i.e., demographics,
caregiver anxiety symptoms). Please refer to the original study8 for additional details.

Participants were then randomized from a computer-generated list to receive either
ADAPT+TAU or TAU (see Figure 1) using a parallel group, two-arm, superiority trial
design with a 1:1 allocation ratio. The study statistician generated the randomization
sequence, retained exclusive access to the randomization schedule, and assigned participants
to interventions. Study clinicians were trained post-baccalaureate research coordinators

who were blinded to treatment allocation. Advanced graduate students in psychology
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or postdoctoral fellows in psychology served as treatment interventionists with clinical
oversight from a licensed psychologist.

ADAPT is a brief, child-focused CBT program with minimal caregiver involvement (see
Table 1) designed to help youth manage pain and anxiety associated with FAPD. ADAPT
participants took part in 2 in-person sessions and either 2 or 4 web-based sessions with
interventionist phone support, depending on presence of child anxiety. In-person sessions
were predominantly completed with the child, though caregivers attended a portion of
Session 1 to receive psychoeducation on the mind-body connection with regards to the
experience of pediatric pain and caregiver guidelines for helping a child to manage chronic
pain and anxiety (see Table 1). ADAPT phone support sessions occurred primarily with the
child but also consisted of a brief caregiver check-in (5-10 minutes) to receive updates on
the child’s progress and to address any questions or concerns. Approximately 8 weeks after
baseline, all children and caregivers completed a battery of post-treatment questionnaires,
again assessing caregiver anxiety and child symptoms (i.e., pain, functional disability,
anxiety).

Caregiver anxiety.—Caregivers completed the 21-item short-form of the Depression
Anxiety and Stress Scales (DASS) which is designed to measure the core symptoms of
anxiety, depression, and stress.*# This instrument has previously demonstrated excellent
reliability and internal validity,32° and is widely used to assess affective symptoms in both
community and clinical samples.3:84 Caregivers were asked to report how much a statement
applied to them over the past week using a 0 (did not apply to me at all) to 3 (applied to me
very much, or most of the time) scale. Caregivers completed this instrument at the baseline
visit and at the end of treatment. A sum of the 7-items comprising the anxiety subscale (e.g.,
1 felt scared without any good reason) was calculated separately for the baseline (a = .85)
and post-treatment (a. = .85) assessments. The anxiety subscale has cut-off scores for normal
(0-3), mild (4-5), moderate (6-7), severe (8-9), and extreme (10+) anxiety symptoms. The
anxiety subscale was the focus in this investigation given that the ADAPT intervention is
designed to target anxiety specifically, and due to prior literature establishing a link between
caregiver anxiety and child pain-related outcomes.®’

Functional disability.—Children completed the Functional Disability Inventory (FDI),
a 15-item self-report measure of disability in youth with chronic pain.89 This measure
assesses a variety of activity limitations in youth as a result of a chronic health condition.
It demonstrates strong validity and relates to measures of general somatic symptoms.1® At
screening and following treatment, children were asked to report if they had any physical
trouble or difficulty completing a variety of activities in the past few days using a 0 (7o
trouble) to 4 (impossible) scale. The FDI has established total cut-off scores to indicate
mild (< 13), moderate (13-29), and severe (30+) disability.32 On average, healthy youth
have a total FDI score of 3.5,59 therefore a score > 7 (double the value of healthy youth’s
average score) is indicative of more than minimal disability due to pain. This score was
used to establish eligibility for participation in the primary outcome study. A total score was
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calculated from both the screening (a = .85) and post-treatment (a. = .89) assessments, with
higher scores indicating greater functional disability.

Pain intensity.—Children reported on their average pain levels on a 0 (no pain) to

10 (maximal) scale over the previous two weeks using a Visual Analog Scale (VAS).46

This measure is widely used to assess a variety of chronic and acute pain conditions in
children and adults. Higher scores indicate greater pain, with scores = 4 generally indicating
moderate amounts of pain. Children were asked to report on their pain at screening and after
completing treatment.

Child anxiety.—Children reported on their anxiety symptoms using the 41-item Screen
for Child-Anxiety Related Disorders (SCARED).6.748 This measure is widely used in
pediatric populations to assess a wide array of symptoms of anxiety (i.e., general, separation,
social, and somatic symptoms, as well as school avoidance) and demonstrates strong
convergent and discriminant validity.:” A total sum was calculated across all items, with
total scores = 25 suggestive of the presence of clinical level of impairment congruent to

a DSM (Diagnostic and Statistical Manual of Mental Disorders) psychological disorder
diagnosis.217 Children were asked to report how much a statement applied to them over the
past three months using a 0 (not true or hardly ever true) to 2 (very true or often true) scale.
Children completed this instrument at screening (o = .93) and again at the end of treatment
(o =.95), with higher scores indicating more symptoms of anxiety.

Demographics.—Caregivers completed a demographic questionnaire at the baseline
visit from which child sex, age, and racial/ethnic background was obtained. In addition,
caregivers reported on their own sex, relation to the child participating, parental educational
attainment, and parental pain history.

Analytic Plan and Missing Data

A priori power analyses were conducted to determine the required sample size, after which
data collection was terminated. Descriptive statistics and bivariate relations among the
variables were computed using SPSS version 25 (Table 2). The total score for anxiety could
be calculated for a total of 75 caregivers at baseline. Similarly, a total of 75 caregivers
reported on their anxiety symptoms at post-treatment. These groups of 75 contained
different participants, so a total of 71 (90%) of all caregivers provided complete data

at baseline and post-assessment. Caregivers providing complete data at either time point
did not generally differ significantly from those who did not provide complete data on
demographic or other study variables, with a few exceptions at post-treatment: Caregivers,
regardless of their role, were more likely to provide a self-report of their anxiety symptoms
if the female caregiver had higher educational attainment (i.e., some college, at minimum;
;(2 =10.50, p=.001). In addition, caregivers whose children reported more pain at post-
treatment (¢[77] = 2.26, p=.027) were also more likely to report on their anxiety symptoms.

Percent reductions were calculated to initially examine decreases in caregiver anxiety
between the two treatment groups. Multiple linear regression in Stata version 156 was
used to assess differences in anxiety symptoms for caregivers whose children completed
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ADAPT+TAU versus TAU alone using maximum likelihood estimation (MLE). Multiple
linear regression was used for its ability to control for covariates and greater power as
compared to assessing for mean differences. MLE is widely accepted for handling missing
data and adjusts the likelihood function so that parameter estimates are only informed

by available data. Treatment condition was represented by a binary variable (0 = 7AU,

1= ADAPT+TAU). Analyses controlled for baseline caregiver anxiety symptoms. These
analyses also controlled for caregiver sex due to a marginally significant bivariate relation
among caregiver sex and caregiver report of anxiety symptoms at post-treatment (r=-.19, p
=.098; 0 = female, 1 = male).

A total score was calculated for child participants with missing items on the SCARED (n=
3 [3.80%]), as the number of missing data points (i.e., missing < 2 [<4.88%] items within a
questionnaire) was lower than previously established cut-off points (i.e., <10%).61.72 Degree
of missing composite-level data was very low for child report of symptoms at baseline
(VAS: n=2[2.53%], FDI: n=1[1.27%]; SCARED: n=1[1.27%]) and post-treatment
(VAS: n=0[0%], FDI: n=0 [0%]; SCARED: =0 [0%]). In order to explore how
caregiver anxiety may affect child clinical symptoms (regardless of treatment condition),
child post-treatment scores (i.e., VAS, FDI, SCARED) were separately regressed on post-
treatment caregiver anxiety. The regression analyses controlled for the child’s respective
baseline symptom (i.e., VAS, FDI, SCARED) and caregiver anxiety at baseline. These
analyses were again conducted using Stata version 15 using MLE.

Participant Demographics

A total of 203 youth were assessed for eligibility and 139 qualified (see Figure 1). All
qualified participants received EUC, and 110 continued to evidence more than minimal
disability after the re-screen. Of those, 89 youth remained eligible and were randomized to
begin ADAPT+TAU or medical TAU alone. The most common reasons why participants
were ineligible include the inability to contact (n7= 13), severe psychopathology (7= 7), and
study withdrawal (7= 1). Ultimately, 79 youth completed the post assessment, indicating an
88.8% retention rate. Thus, the current sample of treatment completers consisted of 79 child-
caregiver dyads (Figure 1; ADAPT+TAU: n= 40, TAU alone: n= 39). Detailed demographic
information on this sample is reported in Table 3. The children ranged in age from 9-14
years (M= 11.71, SD=1.76) and were mostly female (7= 47, 59.49%). The most common
diagnoses were FAPD Not Otherwise Specified ([NOS]; n= 45, 56.96%) and Irritable
Bowel Syndrome (n= 31, 34.24%). Most children identified as Caucasian and non-Hispanic
(n=171, 89.87%). The participating caregiver was also generally female (7= 69, 87.34%).
Most caregivers identified as mothers (7= 64, 81.01%) or fathers (n=7, 8.86%) of the child
participants, though some grandparents (/7= 6, 7.59%) and legal guardians such as foster
parents (7= 2, 2.53%) participated. Participating caregivers reported that both household
caregivers had obtained at least a high school diploma (female caregivers: n=79, 100%;
male caregivers: n= 75, 94.94%). A history of chronic pain was reported in male (17.7%)
and female (31.6%) caregivers. Of those caregivers who reported chronic pain, back pain
was the most common, followed by headache and abdominal pain.

J Pain. Author manuscript; available in PMC 2023 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Kalomiris et al. Page 7

Primary and Exploratory Analyses

Primary analyses were conducted to determine if the ADAPT+TAU resulted in significant
reductions in caregiver anxiety compared to TAU only. Caregivers participating in
ADAPT+TAU displayed a 29.6% reduction in anxiety (Mpre = 3.54, SDpre = 4.28; Mpgst

= 2.49, SDpogt = 3.29) whereas caregivers undergoing medical TAU only experienced a
2.62% change (Mpre = 3.81, SDpre = 4.31; Mpost = 3.71, SDpost = 4.40). Indeed, regression
analyses controlling for caregiver’s sex and baseline anxiety revealed that caregiver anxiety
decreased significantly more for those caregivers of children receiving ADAPT+TAU versus
TAU only (Table 4; b=-1.42, SE = 0.68, t=-2.10, p=.036, 95% CI = [-2.75, —-0.09]).

Additional analyses were conducted to determine the link between caregiver anxiety and
child symptoms (i.e., pain, functional disability, anxiety) after 8 weeks (regardless of
treatment assignment). There was a significant link between caregiver anxiety and child
pain intensity post-treatment (Table 5; 6= 0.21, SE = 0.07, ¢= 3.24, p=.001, 95% ClI
=[0.08, 0.34]), such that caregivers with greater reported anxiety following treatment had
children who also reported more pain following treatment. The relation between caregiver
anxiety and child functional disability following treatment was not significant, though it was
in the expected direction (Table 5; 6= 0.36, SE =0.32, t=1.13, p=.259, 95% CI = [-0.26,
0.98]). Finally, caregivers who reported greater anxiety symptoms following treatment also
had children who reported more anxiety symptoms after treatment (Table 5; 6= 1.05, SE =
0.49, t=2.15, p=.032, 95% CI =[0.09, 2.01]). Note that these main effects controlled for
baseline levels of caregiver anxiety and respective child symptoms.

Discussion

Caregivers of children who completed ADAPT+TAU demonstrated lower anxiety compared
to those whose children only received TAU. Moreover, regardless of treatment assignment,
caregivers with greater anxiety had children who reported more pain and anxiety, but

not functional disability at post-assessment. Importantly, caregivers of youth with FAPD

and other chronic pain syndromes also experience higher rates of anxiety.1! The role of
caregiver mental health requires further investigation given a host of research suggesting that
caregiver anxiety is associated with pain-promoting parenting behaviors,%0.68 adverse pain
and anxiety-related outcomes in children,14:27.60 and even prospectively predicts the onset
of future recurrent abdominal pain in children.5” Although novel psychological treatments
are emerging that effectively improve pediatric pain- and anxiety-related outcomes, 1819

it is important to examine whether current treatments for child anxiety and pain also

impact caregiver anxiety. Caregivers are typically incorporated into child-focused treatments
to provide psychoeducation and to promote child adherence. Previously, brief caregiver-
focused CBT interventions have shown to be effective in managing parenting behaviors*0
and mental health®® as well as child mental®! and physical health outcomes.*® However,

is a child-focused approach sufficient to address caregiver anxiety symptoms? At present,
the effect of child-focused CBT for pediatric FAPD on caregiver psychological functioning
is not well understood. The current investigation specifically examines the role of a brief,
child-focused CBT (designed to target pediatric pain and anxiety in FAPD) on caregiver
anxiety symptoms.
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Our results suggest that a brief outpatient CBT (ADAPT)8.19 for children with FAPD +TAU
results in statistically significant reductions in general caregiver anxiety when compared

to TAU only. However, it should be noted that caregivers’ anxiety in both conditions
remained within the “normal” range of symptoms throughout the research study. Although
the link between child and caregiver psychological functioning is well established, only
recently have investigations focused on examining how interventions for youth with chronic
pain may impact parental psychosocial functioning.>:31 A meta-analysis of 47 randomized
clinical trials examining family-based, child-focused therapies for pediatric conditions not
specific to chronic pain suggested that parental mental health may not be universally
impacted by these interventions.2> With regard to chronic pain, however, no study included
in that meta-analysis explicitly examined mental health outcomes in parents. Two more
recent investigations of intensive treatment programs for youth with mixed chronic pain
conditions examining parental mental health have emerged,>31 where parents were provided
with regular instruction and support, as well as participated in multiple parent-focused
sessions. While one of these investigations revealed that parent anxiety levels and general
functioning improved significantly following treatment and at a 6-month follow up,®

the other investigation did not find significant differences in parental anxiety symptoms
following treatment.3 Results from the current investigation, therefore, uniquely contribute
to this evolving literature and reveal that caregivers of youth with FAPD may benefit from a
predominantly child-focused CBT.

In comparison to the more intensive programs detailed above, the caregiver component

of the ADAPT intervention was brief and consisted of instruction to support the child’s
independent coping with pain and/or worries and how to allocate attention appropriately to
prevent the inadvertent reinforcement of somatic symptoms. Caregivers were also provided
with summaries of skills (e.g., relaxation strategies, problem solving) their child learned

to manage their pain symptoms. Therefore, this child-focused intervention is minimally
burdensome to the caregiver while still yielding significant reductions in caregiver anxiety.
There may be various factors (e.g., anxiety management skills taught as part of the ADAPT
intervention, caregiver response to improvements in the child’s symptoms) that may account
for the improvement in caregiver anxiety symptoms. Future investigations are warranted

to determine if caregiver pain symptoms, which may also be elevated in caregivers of

youth with FAPD, ! are similarly reduced from this intervention. Further, additional work

is necessary to better understand the dosage of caregiver involvement required to achieve
reductions in child and caregiver symptoms. It is possible that the degree of caregiver
involvement required may vary based on the severity of child/caregiver symptoms38:39 or the
child’s chronic pain diagnosis.?® Interestingly, these preliminary findings suggest ADAPT (a
“low dose” treatment for caregivers) is useful for improving caregiver anxiety in families of
youth with FAPD.

Exploratory analyses also revealed that caregivers who reported greater anxiety following
both ADAPT+TAU and TAU alone treatments also had children who indicated greater pain
and anxiety following treatment. This supports existing literature indicating that increased
pain and psychological symptoms may cluster in families.}1 Interpreted another way, those
caregivers who reported fewer anxiety symptoms following treatment also had children who
indicated lower levels of pain and anxiety following treatment. These findings suggest that
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caregiver mental health and child physical and mental health may shift in tandem as a result
of ADAPT treatment (or as a result of improvements in child symptoms). Previous work also
supports this association and reveals that caregiver emotional health is linked to child pain,
functional disability, and anxiety.11:14.16:33.53 \While caregiver anxiety was not related to
child disability following treatment, it is possible that the rate of change in caregiver anxiety
may be slower than the child’s change in function. Prior work has demonstrated a more
pronounced reduction in child disability as compared to child pain immediately following
treatment, %> though this is not universally found.>2 Given this equivocal evidence, future
work is needed to determine the temporal relations among changes in these constructs and
their link to caregiver anxiety.

Although this investigation suggests ADAPT is effective in reducing caregiver anxiety,
understanding the mechanisms leading to this effect remains a crucial next step for future
investigations. Exploratory analyses revealing the link between caregiver anxiety and child
symptoms at post assessment (regardless of treatment condition) may imply that child
anxiety management strategies are effective for caregiver anxiety as well. Perhaps explicitly
encouraging caregiver practice and modeling, mentioning how such skills are effective

for general anxiety, or non-clinical distress management should be a standard part of
pediatric FAPD treatment. The directionality of the relation among caregiver and child
symptoms remains unclear, however, so future work should examine caregiver and child
symptoms across multiple time points to determine if changes in one member of the

dyad’s symptoms precedes or causes changes in the other. It is also possible that caregiver
perceptions of increased support from their child’s participation in psychological treatment
may alleviate caregiver stress and subsequently improve the caregiver’s psychological well-
being.30:31 This may explain why previous treatment examinations revealed that parents of
clinically anxious children demonstrate reductions in their own anxiety even without an
active parent-training component.52 Further, the effectiveness of family-based treatment for
child anxiety disorders may be superior to individual treatment when both parents have
anxiety,34 suggesting that anxious parents may benefit from participation in their child’s
treatment. Finally, although it was beyond the scope of the current investigation to examine
if ADAPT results in observable changes in parenting behaviors,*142 previous work and
theory suggests that caregivers with higher distress regarding their child’s pain may engage
in more maladaptive parenting behaviors in response to child pain.#%:28 It will be interesting
for future work to examine how ADAPT may also impact caregiver behaviors in response to
child pain symptoms.

It is also worth noting that previous family-based treatment investigations suggest that
changes in caregiver mental health and broader functioning predicted improvements in child
pain-related functioning and reductions in child pain ratings 6-months following intensive
behavioral treatment.® The current study is limited by its concurrent assessment of caregiver
and child symptoms following treatment, but future longitudinal work across multiple time
points should examine if similar changes in child symptoms are sustained as a direct result
of improvements in caregiver anxiety. Future investigations should also compare treatments
that are more child-focused, such as ADAPT, to more comprehensive, family-focused
treatments®25.26.3141,42.59 that directly target caregiver symptoms on longitudinal child
pain- and anxiety-related outcomes.
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These results should be interpreted in light of the following limitations: The sample size
was relatively small yet offered compelling preliminary evidence of the efficacy of this
intervention for reducing caregiver symptoms of anxiety. Additionally, the sample was
relatively homogenous among child participants, which is not representative of the larger
socio-economic and racial/ethnic composition of the broader nation. Although a variety of
caregivers participated, the majority of participating caregivers were women and identified
as mothers. Rates of anxiety differ across sexes,#” and although caregiver sex was controlled
for in analyses, additional research examining group differences in caregiver anxiety would
be beneficial. Unfortunately, caregiver demographics (e.g., age, race, and ethnicity) were
not collected in the current investigation. Future work should more comprehensively
measure and explore caregiver characteristics. While results showed that caregivers whose
children received ADAPT+TAU experienced a reduction in anxiety across eight-weeks (i.e.,
immediately following treatment), it is unknown how long the effects on caregiver outcomes
are sustained. Future investigations should explore if treatment gains are maintained for
caregivers, and how this may affect their child’s symptoms. Existing work suggests that
parental anxiety may predict the onset of future FAPD,57 though it may also be that FAPD
or other chronic pain conditions may result in caregiver stress that can affect both child

and caregiver mental health.24 Future work should elucidate the mechanisms leading to
changes in caregiver anxiety and child symptoms following ADAPT treatment. In addition,
factors contributing to caregivers’ reduction in anxiety, such as improvement in the child’s
symptomology or functioning, should be specifically explored to further understand this
relationship. Finally, though child pain symptoms were a focus of ADAPT, caregivers’
attitudes (e.g., pain catastrophizing) and parenting behaviors towards their child’s pain were
beyond the scope of the investigation. It is important for future studies to examine such
caregiver factors in relation to child’s pain functioning after ADAPT.

In conclusion, results of this current randomized clinical trial provide initial evidence that an
outpatient CBT intervention designed to target pain and anxiety in pediatric FAPD may also
improve caregiver anxiety symptoms. This is particularly important to consider given the
established relationship between caregiver anxiety and child symptoms of pain and anxiety,
which was further supported in this investigation. Results therefore suggest that a brief

and multi-method child-focused intervention may be an effective tool useful for reducing
caregiver anxiety in families of youth with FAPD.
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Highlights

Caregivers whose children received treatment for pain and anxiety had lower
anxiety

Greater caregiver anxiety was related to greater child anxiety outside of
treatment

Greater caregiver anxiety was related to greater child pain regardless of
treatment

Caregiver anxiety was not related to child disability regardless of treatment
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Perspective

Caregiver anxiety symptoms diminished after their child with functional abdominal pain
completed a course of child-focused CBT targeting pain and anxiety. Further, caregiver
anxiety was related to child-reported symptoms (pain and anxiety) after treatment.
Therefore, improved caregiver mental health via a child-focused CBT may also improve
pediatric outcomes.
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Figure 1.

Consort flow diagram for patients enrolled in ADAPT+TAU versus TAU alone. Reproduced
from primary outcome paper.18 This figure was published in The Journal of Pediatrics,
Cunningham N, Kalomiris A, Peugh J, Farrell M, Pentiuk S, Mallon D, Le C, Moorman E,
Fussner L, Dutta RA, Kashikar-Zuck S, Cognitive Behavior Therapy Tailored to Anxiety
Symptoms Improves Pediatric Functional Abdominal Pain Outcomes: A Randomized
Clinical Trial, Copyright Elsevier (2020).

Note: @Inclusion criteria: 1) Between 9-14 years of age, 2) Diagnosed with FAPD by

a gastroenterologist or primary care provider, and 3) More than minimal disability as
evidenced by a total score of =7 on the FDI.

bParticipants meeting exclusion criteria were deemed ineligible due to mental health
concerns if they demonstrated severe depressive symptoms or psychiatric concerns. Three
of the 8 participants excluded demonstrated evidence of both of these mental health
exclusionary criteria.
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ADAPT Intervention Components for Youth with FAPD and Their Caregivers

Intervention Session  Platform Caregiver Involvement Session Content and Target Concern
Session 1 In-person Direct Participation, 40 minutes p . oa

« Program overview

« Psychoeducation (Pain and Anxiety)a

* Parent Guidelines (Pain) ab

« Deep Breathing/Guided Imagery (Pain)
Session 2 In-person End of Session Review, 10 minutes Progressive Muscle Relaxation (Pain)

* Calming Statements (Pain)

« Activity Pacing (Pain)
Session 3 Web and phone  Brief Check-In, 5 minutes * Pleasant Activity Scheduling (Pain)

* Problem Solving (Pain)
Session 4 Web and phone  Brief Check-In, 5 minutes « Cognitive Restructuring (Anxiety)
Session 5 Web and phone  Brief Check-In, 5 minutes * Guided Exposure (Anxiety)

* Assertiveness Training (Anxiety)
Session 6 Web and phone  Brief Check-In, 5 minutes » Maintenance Planning (Pain and Anxiety)

Note. ADAPT = Aim to Decrease Anxiety and Pain Treatment; FAPD = Functional abdominal pain disorders; All ADAPT sessions were
approximately 60 minutes. Web sessions of ADAPT were completed by the child participant independently (30 minutes) followed by phone
support (15-30 minutes total) with the interventionist. Phone sessions were conducted primarily between the interventionist and child participant,
with a brief portion of time reserved to check-in with caregivers. Caregivers received a review of child skills at the end of in-person sessions and

through online videos.

a . . N
active caregiver participation

bcontent directed towards caregiver, which included how to help child cope with pain/anxiety by encouraging independence, eliminating status
checks, giving the child praise for using coping skills, and encouraging normal activity for periods of pain/worry.
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Table 2.

Descriptive Statistics and Pearson Correlations Among the Primary Variables

M SD Range 2 3 4 5 6 7 8

1. DASS (Baseline) 367 427 000-1600 g5** 03 15 15 7% ,e*  ao%
2. DASS (Post-treatment)  3.11 391  0.00-15.00 - -.02 8% -.02 .16 29% 357
3. VAS (Baseline) 375 186 0.00-8.70 - B3 3™ g7t 08 .04

4. VAS (Post) 273 222 0.00-860 5% 5t 02 gt
5. FDI (Baseline) 1787 817 8.00-47.00 T
6. FDI (Post) 1133 948  0.00-41.00 Y S e
7.SCARED (Baseline) ~ 3512 1568 4.00-67.00 — gt
8. SCARED (Post) 2546 1656 1.00-63.00 -

Page 19

Note. DASS (Depression Anxiety and Stress Scales) assesses caregiver report of anxiety symptoms. VAS (Visual Analog Scale) assesses child
report of severity of pain. FDI (Functional Disability Inventory) assesses child report of functional disability resulting from pain. SCARED (Screen
for Child Anxiety Related Disorders) assesses child report of anxiety symptoms. Table contains means and standard deviations for participants used

in primary and exploratory analyses.

*
p<.05

Hk
p< .01

Aok

p<.001.
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Table 3.
Sample Characteristics
ADAPT+TAU TAU
(n =40) (n=239)

Sex

Female 20 27

Male 20 12
Age M (SD) 11.67 (1.58) 1174 (1.94)
Race

Caucasian 35 38

Asian American 0 0

American Indian 0 1

African American 3 0

Biracial 1 0

Other 1 0
Ethnicity

Hispanic/Latino 1 1
Pain Diagnosis

FAPD-NOS 25 20

IBS 14 17

Functional Dyspepsia 0 1

Abdominal Migraine 1 1
Participating Caregiver

Mother 33 31

Father 4 3

Grandmother 3 2

Grandfather 0 1

Foster Parent 0 2
Caregiver High School Completion

Mother 40 39

Father 37 38
Caregiver Reported Chronic Pain

Mother 9 16

Father 3 11
Caregiver Symptoms at Baseline

DASS M (SD) 3.54 (4.28) 3.81 (4.31)
Child Symptoms at Baseline

VAS M (SD) 3.86 (2.06) 3.64 (1.64)

FDI M (SD) 19.85 (874  15.78 (7.05)

SCARED M (SD) 34.00 (1819  35.87 (12.7])
Caregiver Symptoms at Post

DASS M (SD) 2.49 (3.29 3.71 (4.40)

VAS M (SD) 2.50 (2.10) 3.00 (2.36)

J Pain. Author manuscript; available in PMC 2023 May 01.
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ADAPT+TAU TAU
(n =40) (n=39)
FDI M (SD) 10.20 (891)  12.49 (10.02)
SCARED M (SD) 22.02(16.39)  29.00 (16.20)

Note. Analyses were conducted to determine if demographic or clinical symptom differences were present at baseline between randomization
groups. No significant differences in demographics between groups were detected (all )(23 <3.03, g5 >.082, t=0.17, p=.863), aside from father’s
pain history (;(2= 5.34, p=0.021). Children assigned to ADAPT+TAU reported higher functional disability at baseline (£= -2.25, p=.027).
Groups did not differ on any other clinical symptoms at baseline.

ADAPT = Aim to Decrease Anxiety and Pain Treatment; TAU = Treatment as Usual; FAPD-NOS = Functional Abdominal Pain Disorder-Not
Otherwise Specified; IBS = Irritable Bowel Syndrome; DASS = Depression Anxiety and Stress Scales, assesses caregiver report of anxiety
symptoms; VAS = Visual Analog Scale; FDI = Functional Disability Inventory; SCARED = Screen for Child Anxiety Related Disorders.
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Table 4.
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Post-Treatment Caregiver Anxiety Symptoms Following Treatment

b SE  t-value p 95% ClI
Primary Study Aim
DV: Caregiver Anxiety (Post-treatment)
Intercept 2.03 0.59 3.44 .001 0.87-3.19
Treatment Condition -1.42 068 -210 .036 -2.75--0.09
Caregiver Sex -189 098 -193 .054 -3.80-0.03
Caregiver Anxiety (Baseline) 0.61 0.08 7.37 .000 0.45-0.77

Note. DV = Dependent variable (i.e., outcome variable). Treatment condition represents binary variable with 0 = TAU and 1 = ADAPT+TAU.
Caregiver gender was coded such that 0 = female and 1 = male. Caregiver anxiety symptoms were assessed from caregiver report on the DASS

(Depression Anxiety and Stress Scales).
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Table 5.

Relation Among Caregiver Anxiety and Child Clinical Symptoms Following Treatment

b SE  t-value p 95% ClI
Exploratory Study Aims
DV: Child VAS (Post-treatment)
Intercept 0.04 047 0.08 933 -0.88-0.96
Caregiver Anxiety (Post-treatment) 021 0.07 3.24 .001 0.08-0.34
Child VAS (Baseline) 057 011 531 .000 0.36-0.78
Caregiver Anxiety (Baseline) -0.06 006 -094 349 -0.18-0.06
DV: Child FDI (Post-treatment)
Intercept 237 238 1.00 318 -2.28-7.03
Caregiver Anxiety (Post-treatment) 036 0.32 1.13 259  -0.26-0.98
Child FDI (Baseline) 037 0.12 3.16 .002 0.14-0.60
Caregiver Anxiety (Baseline) 024 0.30 0.79 430 -0.36-0.83
DV: Child SCARED (Post-treatment)
Intercept 225 353 0.64 524  -4.67-9.17
Caregiver Anxiety (Post-treatment) 1.05 0.49 2.15 .032 0.09-2.01
Child SCARED (Baseline) 059 0.10 6.14 .000 0.40-0.77
Caregiver Anxiety (Baseline) -0.16 046 -035 .725 -1.07-0.74

Page 23

Note. DV = Dependent variable (i.e., outcome variable). VAS (Visual Analogue Scale) assesses child report of severity of pain. FDI (Functional
Disability Inventory) assesses child report of functional disability resulting from pain. SCARED (Screen for Child Anxiety Related Disorders)
assesses child report of anxiety symptoms. Caregiver anxiety symptoms were assessed from caregiver report on the DASS (Depression Anxiety and

Stress Scales).
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