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Abstract

Objective To adapt problem-solving skills training (PSST) for parents of children receiving intensive

pain rehabilitation and evaluate treatment feasibility, acceptability, and satisfaction. Methods Using a

prospective single-arm case series design, we evaluated the feasibility of delivering PSST to 26 parents

(84.6% female) from one of three pediatric pain rehabilitation programs. Parents completed four to six

sessions of PSST delivered during a 2–4-week period. A mixed-methods approach was used to assess

treatment acceptability and satisfaction. We also assessed changes in parent mental health and behav-

ior outcomes from pretreatment to immediate posttreatment and 3-month follow-up. Results Parents

demonstrated excellent treatment adherence and rated the intervention as highly acceptable and satis-

factory. Preliminary analyses indicated improvements in domains of mental health, parenting behav-

iors, health status, and problem-solving skills. Conclusions Findings demonstrate the potential role

of psychological interventions directed at reducing parent distress in the context of intensive pediatric

pain rehabilitation.

Key words: adolescents; children; chronic and recurrent pain; intervention outcome; mental health;
parents.

Introduction

Caring for a child with chronic pain is challenging
for parents. Unlike other childhood chronic illnesses
(e.g., cancer, diabetes), idiopathic chronic pain con-
ditions (i.e., headache, abdominal pain, musculo-
skeletal pain) do not have an easily identifiable
cause. It is common for parents to spend months to
years searching for a diagnosis before establishing
care in a specialty pediatric pain management clinic.

Even then, treatment plans are complex, time-
consuming, and counter-intuitive. Parents are told
to ignore instincts to protect their suffering child
and instead support their child in participating in
daily activities despite pain (Palermo & Law,
2015).

Parents of children with chronic pain report
significant anxiety and depressive symptoms, roll
stress, family conflict, and financial burden (Palermo,
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Valrie, & Karlson, 2014). Palermo & Chambers
(2005) propose that parents impact children’s adjust-
ment to chronic pain via direct and indirect pathways
including parent emotions and behaviors, parent–child
interactions, and family functioning. Indeed, parent
distress, protective behavior, and family dysfunction
have been associated with poorer emotional and func-
tional outcomes for these youth (Palermo et al., 2014).

Although intensive pain rehabilitation is well
studied among adults with chronic pain (Kamper
et al., 2014), this treatment has only recently been
applied to children. Intensive pain rehabilitation is rec-
ommended for children with extreme pain-related dis-
ability, certain pain conditions (e.g., complex regional
pain syndrome), and those who have failed outpatient
treatment. Similar to adult treatment, the goal is to
improve functioning with the expectation that reduc-
tions in pain will occur along with or subsequent to
improvements in function.

There is wide variability in psychological parent-
focused interventions in intensive pain rehabilitation
programs. Many psychologists teach parents behavior
management strategies to support their child’s func-
tional gains (Hechler et al., 2015). To our knowledge,
psychological interventions aimed at reducing parent
distress have not been incorporated into intensive pain
rehabilitation programs. In the only study to report
parent outcomes after intensive pain rehabilitation
(Eccleston, Malleson, Clinch, Connell, & Sourbut,
2003), improvements were found on parent pain-
specific anxiety, depression, and role stress. Research
is needed to explore the feasibility of psychological
interventions targeting parent distress, and to under-
stand the effects of intensive pain rehabilitation on
parent functioning.

Among children with other chronic medical condi-
tions, meta-analyses indicate that problem-solving
skills training (PSST) is effective for reducing parent
distress (Eccleston, Fisher, Law, Bartlett, & Palermo,
2015; Law, Fisher, Fales, Noel, & Eccleston 2014).
PSST is based on the social problem-solving model
(D’Zurilla & Nezu, 1999) and teaches a structured ap-
proach to solving problems. PSST has been adapted
for parents of children with chronic pain receiving
outpatient treatment, and a pilot randomized con-
trolled trial (RCT) indicated that PSST is feasible, ac-
ceptable, and more effective than standard care at
improving parent mental health and behavioral re-
sponses to pain (Palermo, Law, Essner, Jessen-Fiddick,
& Eccleston, 2014; Palermo et al., 2016). There were
also positive downstream effects on children’s mental
health, even though children did not receive PSST
(Palermo et al., 2016). Based on these findings, we
hypothesized that PSST may be a promising adjunctive
treatment for parents of children receiving intensive
pain rehabilitation.

Our first aim was to adapt PSST for parents of chil-
dren receiving intensive pain rehabilitation. Compared
with outpatient treatment, intensive pain rehabilita-
tion is more physically and emotionally demanding,
requires prolonged time away from home/work, and
has a shorter timeframe. Our second aim was to evalu-
ate feasibility in three pain rehabilitation programs
using a prospective single-arm case series design. Our
third aim was to evaluate acceptability and satisfac-
tion using quantitative and qualitative methods. We
also conducted preliminary analyses examining
changes in treatment outcomes in the domains of par-
ent mental health and behavior from pre- to posttreat-
ment and 3-month follow-up.

Methods

Participants
Participants were recruited from three pediatric pain
rehabilitation programs in the United States. The
principal investigator’s institution was designated as
the lead site, and the remaining were collaborating
sites. Inclusion criteria were (1) parent of a child with
idiopathic chronic pain between the ages of 10 and
17 years (when chronic pain is most prevalent in
childhood; King et al., 2011) and (2) enrolled in one
of the three participating intensive pain rehabilitation
programs. Exclusion criteria were (1) parent did not
read or speak English and (2) parent had active sui-
cidal ideation or psychosis. The Institutional Review
Boards at all three sites approved this study.

Procedures
Potential participants were referred by providers se-
quentially either after they were placed on the waiting
list for the pain rehabilitation program (lead site) or
within the first 2 days after starting the pain rehabili-
tation program (collaborating sites). Potential partici-
pants were contacted by telephone before starting the
pain rehabilitation program (lead site) or approached
in person within the first 2 days of starting the pain re-
habilitation program (collaborating sites). Owing to
limitations on therapist time at the collaborating sites,
we instituted the following recruitment procedures a
priori: (1) study therapists had a maximum caseload
of two participants at any given time and recruitment
was temporarily closed when this threshold was met,
and (2) the recruitment goal at the collaborating sites
was set at four participants each.

Participants completed informed consent before
initiating study procedures. After completion of the
pretreatment assessment, parents received up to six
individual sessions of PSST over 2–4 weeks. Sessions
were offered in person and by telephone.
Questionnaires were completed online via the secure,
web-based application REDCap (Research Electronic
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Data Capture; Harris et al., 2009), which is designed
to collect, track, and export research data.
Participants completed surveys privately in their
homes. Study staff not involved in treatment delivery
managed survey administration. After completing the
final assessment, participants at the lead site were
invited to complete a semistructured, qualitative inter-
view by telephone. Study staff not involved in treat-
ment delivery conducted, transcribed, and coded the
qualitative interviews. Parents were provided with gift
cards after completing assessments (pretreat-
ment¼$20; posttreatment¼ $30; follow-up¼ $40)
and the interview ($50).

PSST Intervention
Treatment materials were adapted from an existing
PSST protocol for parents of children with chronic
pain receiving care in an outpatient pain clinic
(Palermo et al. 2014), which uses the “Bright IDEAS”
framework developed by Sahler and colleagues
(2002). “Bright” represents optimism about the prob-
lem to be solved, and I¼ Identify the problem,
D¼Define the options, E¼Evaluate the options and
choose the best solution, A¼Act out the solution, and
S¼ See if the solution worked, revise, and try again. A
research team composed of clinical psychologists with
expertise in pediatric pain management, intensive pain
rehabilitation, and problem-solving, cognitive-behav-
ioral, and family therapies adapted the treatment
materials.

We made several alterations to the published proto-
col to address the needs of families participating in in-
tensive pain rehabilitation. To facilitate treatment
completion, we altered the frequency and duration of
sessions (i.e., instead of one 60-min session per week,
we scheduled two 60–90-min sessions per week, with
each session 2–3 days apart) and encouraged treat-
ment delivery by telephone. We also adapted the con-
tent of treatment by developing a vignette booklet to
provide examples of problems faced by parents of chil-
dren receiving intensive pain rehabilitation and to il-
lustrate the problem-solving steps. In addition, we
amended the “Problems to be Solved” worksheet
(used to identify target problems) to include problems
relevant to this population. The treatment materials
(therapist and parent manuals, vignette booklet, skills
worksheets) were reviewed and revised by the research
team.

Using these treatment materials, we delivered four
to six individual sessions of PSST to parents over 2–4
weeks. Children did not participate in PSST sessions.
Session structure was flexible so that content not cov-
ered in one session could be addressed in the subse-
quent session. Therapists used modeling, behavioral
rehearsal, and performance feedback during sessions
and assigned homework to facilitate skills practice

(see Table I for a description of the treatment
content).

Therapist Qualifications, Training, and Treatment
Fidelity
Six postdoctoral psychology fellows delivered
treatment (four at the lead site, and one each at the

collaborating sites); all had experience in cognitive-
behavioral therapy for pediatric pain management.
Study therapists were trained via a 4-hr online pro-

gram that included didactic instruction in PSST prin-
ciples and the treatment protocol, downloadable

treatment materials, and quizzes that evaluated know-
ledge acquisition (available by request from the first

author). To support treatment fidelity, the treatment
protocol was scripted and included structured work-

sheets to deliver skills training. In addition, study ther-
apists were required to demonstrate understanding of
PSST principles (via review of responses to the

multiple-choice questions and discussion of case ex-
amples) and ability to deliver the treatment protocol

(via role-play). Fidelity was monitored in weekly
supervision using a case conference format led by the

first author (a licensed clinical psychologist with prior
experience in PSST). Corrective feedback was pro-

vided as needed to ensure treatment delivery was con-
sistent with the manual.

Intensive Pain Rehabilitation
PSST was delivered to parents during their child’s par-
ticipation in one of three intensive pain rehabilitation

programs. Each program had a primary goal of func-
tional restoration and used a day treatment model

where children were enrolled 5 days per week for 1–4
weeks. All children received physical therapy, occupa-

tional therapy, and psychotherapy for pain. All par-
ents received pain education. None of the programs

offered individual psychotherapy to parents.

Treatment Feasibility, Acceptability, and
Satisfaction Measures
Feasibility
Feasibility was assessed using three metrics: (1) study
recruitment/enrollment statistics, (2) completion of

study assessments, and (3) treatment adherence as
demonstrated by the number of parents who com-
pleted treatment (i.e., completion of four or more ses-

sions), the number of missed/rescheduled treatment
sessions, the number and duration of sessions com-

pleted by telephone versus in person, and therapist rat-
ings of parents on homework completion, motivation

to learn, understanding of the PSST principals, and
rapport on 0–10 Likert scales. Therapist ratings were

completed at the end of each session and then aver-
aged across sessions for data analysis.
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Treatment Acceptability and Satisfaction
Parents completed the nine-item Treatment
Evaluation Inventory–Short Form (TEI-SF) to assess

acceptability and satisfaction with PSST (Kelley,
Heffer, Greshem, & Elliott, 1989. Items were modi-

fied to be specific to PSST (i.e., “I find PSST to be an
acceptable way of dealing with children’s pain”). Item

scores range from 1 (strongly disagree) to 5 (strongly
agree) and are summed to create a total score. Total

scores above 27 indicate that treatment has achieved
moderate acceptability (Kelley et al., 1989). The TEI-

SF has demonstrated adequate reliability and validity
across a wide range of treatment studies (Kelley et al.,

1989). Cronbach’s alpha in the present study ranged
from .82 to .94.

Semi-structured telephone interviews were adminis-
tered to assess treatment satisfaction with PSST and

elicit feedback. All participants (n¼ 18) at the lead
site were invited to participate in the interview; nine

parents agreed to participate and completed inter-
views. Interviews included a standard set of questions

and probes focused on parents’ experience with PSST.

Pretreatment Measures
Demographics and Pain Characteristics
Parents reported their age, gender, race, and family in-
come level. Parents also reported their child’s age, gen-

der, race, primary pain location, and average pain
frequency during the past 3 months.

Psychological Distress
To characterize general psychological distress at
pretreatment, parents completed the 18-item Brief

Symptom Inventory-18 (BSI-18; Derogatis, 2001).
Scores range from 0 (not at all) to 4 (extremely). Raw

scores were summed and converted to T-scores to cre-
ate the Global Severity Index. T-scores�63 indicate

clinically significant distress. The BSI has demon-
strated good validity and reliability (Derogatis, 2001).

Cronbach’s alpha was .88.

Treatment Outcome Measures
Mental Health Composite
Parent mental health was assessed using measures of
general mental health, general depression, pain-
specific depression, and pain-specific anxiety.

General mental health. Parents completed the 65-

item Profile of Mood States (POMS Standard;
McNair, Lorr, & Droppleman, 1992) for assessing

mood in the past week on a 5-point scale from 0 (not
at all) to 4 (extremely). The Total Mood Disturbance

score represents general mental health, with higher
scores representing more distress. The POMS has ex-

cellent reliability and validity (McNair et al., 1992).
Cronbach’s alpha in the present study was .87–.91.

General depression. Parents completed the 21-item
Beck Depression Inventory-II (BDI-II; Beck, Steer, &
Brown, 1996). Responses ranged from 0 to 3 and were
summed to create a total score, with higher scores rep-
resenting more severe symptoms during the past 2
weeks. The BDI-II has excellent psychometric proper-
ties (Beck et al., 1996). Cronbach’s alpha was .87–.93.

Pain-specific depression and anxiety. The Bath
Adolescent Pain–Parental Impact Questionnaire (BAP-
PIQ; Jordan, Eccleston, McCracken, Connell, &
Clinch, 2008) was used to assess parent pain-specific
depression (nine items) and anxiety (six items) in the
past 2 weeks. Response options ranged from 0 (never)
to 4 (always). Items were summed to create total
scores for each subscale, with higher scores represent-
ing more distress owing to caring for a child with
chronic pain. The BAP-PIQ has demonstrated good re-
liability and validity (Jordan et al., 2008). In the pre-
sent study, Cronbach’s alpha ranged from .82 to .89.

Mental health composite score calculation. Given
that the four measures were highly correlated (r¼ .58–
.84), we created a mental health composite score.
Scores were transformed per Moeller’s (2015) guide-
lines (i.e., dividing the maximum possible score and
then multiplying by 100). Cronbach’s alpha for the
transformed scores was strong (.86–.92). The trans-
formed scores were then averaged together to create
the composite.

Parenting Role Stress
Parents completed the 36-item Parenting Stress Index–
Short Form (Abidin, 1995). Responses ranged from 0
(strongly agree) to 4 (strongly disagree). Items were
combined to create a total stress percentile score, with
higher scores reflecting greater parenting role stress.
This measure has demonstrated good reliability and
validity (Abidin, 1995). Cronbach’s alpha in the pre-
sent study ranged from .93 to .95.

Pain Catastrophizing
Parent catastrophizing about their child’s pain in the
past 2 weeks was assessed using the 5-item pain cata-
strophizing subscale of the BAP-PIQ (Jordan et al.,
2008; see above). Cronbach’s alpha for the present
study ranged from .78 to .88.

Parenting Behaviors
Protective parenting behaviors were assessed using the
11-item protective behavior subscale from the BAP-
PIQ (Jordan et al., 2008; see above). Higher scores in-
dicate more maladaptive protective behaviors.
Cronbach’s alpha for the present sample ranged from
.62 to .92. Miscarried helping behaviors (i.e., parental
helping behaviors resisted by the child) were assessed
with the 15-item Helping for Health Inventory–Pain
(HHI; Fales, Essner, Harris, & Palermo, 2014).
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Responses ranged from 1 (rarely) to 5 (always), with
higher scores reflecting greater miscarried helping.
The HHI has demonstrated good reliability and valid-
ity in chronic pain samples (Fales et al., 2014).
Cronbach’s alpha in this study ranged from .85 to .87.

Health Status
The 12-item Short-Form Health Survey (SF-12; Ware,
Kosinksi, & Keller, 1996) was used to evaluate health
status in the past 4 weeks. Item response options vary
by question (e.g., dichotomous yes/no options, Likert-
type scales). Computerized scoring algorithms were
used to calculate the physical component summary
score and the mental component summary score.
Higher scores indicate better health status. The SF-12
has demonstrated excellent reliability and validity
(Ware et al., 1996).

Problem-solving Skills
Problem-solving skills were assessed using the
Social Problem-Solving Skills Inventory–Revised
(SPSI-R; D’Zurilla, Nezu, & Maydeu Olivares,
2002), a 52-item measure that evaluates thoughts,
feelings, and actions in response to important and
challenging problems. Responses ranged from 0
(not at all true of me) to 4 (extremely true of me)
and were combined to create total problem-solving
and constructive problem-solving scores (higher
scores represent better problem-solving ability), and
a dysfunctional problem-solving score (higher scores
represent poor problem-solving ability). The SPSI-R
has demonstrated strong reliability and validity in
caregivers of patients with medical conditions
(Sahler et al., 2002). Cronbach’s alpha for the pre-
sent sample ranged from .87 to .96.

Adverse Events
Parents had the opportunity to report adverse events
at each assessment period in an open-ended manner
and to attribute these to treatment procedures.

Data Analysis Plan
Quantitative data analysis was conducted using IBM
SPSS v.21 (IBM Corp., 2012). Descriptive statistics
summarized demographic (see Table II) and pretreat-
ment characteristics of the sample and quantitative
ratings of treatment feasibility, acceptability, and satis-
faction. Quantitative outcome measures were scored
and missing data addressed per published scoring man-
uals. Rates of missing data were low. Multilevel mod-
eling (MLM) was used to examine change in treatment
outcome variables over time. MLM accounts for
repeated measures within subjects, accommodates
missing observations, and includes all available obser-
vations in analyses. Linear growth model specifica-
tions procedures were based on Shek & Ma (2011).

Time was treated as a categorical variable, and
pretreatment values were specified as the reference
point so that results were interpreted as change from
pretreatment to immediate posttreatment and pretreat-
ment to follow-up. Separate linear growth models
were conducted for each outcome measure. A signifi-
cance level of p¼ .05 was used in this feasibility trial.

Qualitative interviews were coded using a grounded
theory approach (Charmaz, 2006). Consistent with
grounded theory methodology, we sought to under-
stand participants’ satisfaction with PSST inductively,
without a predefined conceptual framework or theory.
In other words, we sought to identify all possible
codes directly from the data. The qualitative coding
team was composed of psychologists with experience
in problem-solving therapy and pediatric pain man-
agement, and graduate and undergraduate students in
clinical psychology and medicine.

To promote rigor and credibility of our qualitative
data analysis, we took the following steps recom-
mended by Wu and colleagues (2016): (1) the primary
coders kept a notebook about ideas emerging from the
data as the data were being coded and documented

Table II. Parent and Child Demographic Characteristics

Parent demographic characteristics n ¼ 26

Gender (% female) 84.6
Age (Myears, SD) 45.77 (5.2)
Race (% Caucasian) 88.5
Marital Status (% married) 92.3
Education

High School or less 7.7%
Vocational School/Some College 23.1%
College 38.5%
Graduate/Professional School 30.8%

Household Annual Income
10,000–29,999 3.8%
50,000–69,999 11.5%
70,000–100,000 34.6%
>100,000 50.0%

Employment status
Full time 53.8%
Part time 11.5%
Not working 34.6%

BSI Global Severity Index (M, SD) 51.58 (9.5)

Child demographic characteristics n ¼ 26

Gender (% female) 69.2
Age (Myears, SD) 14.4 (2.0)
Race (% Caucasian) 76.9
Primary pain location

Headache 26.9%
Stomach 7.7%
Musculoskeletal 53.7%
Missing 11.5%

Pain frequency
1–3 times per month 3.8%
1 time per week 3.8%
Daily 84.6%
Missing 7.7%
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decisions and definitions of codes during the coding
process; (2) we used an iterative coding process such
that codes were compared across participants as they
were developed and refined to identify similarities and
differences; (3) we held weekly meetings as a research
team to discuss the data and their interpretation in de-
tail as the codes were developed; and (4) we triangu-
lated findings from the qualitative data with our
quantitative ratings of treatment satisfaction.

Consistent with grounded theory methodology
(Charmaz, 2006), data analysis began with the re-
search team reading all of the transcripts to become fa-
miliar with the data. Two primary coders then created
the initial codes by organizing segments of text into
meaningful groups using NVivo v.10 (QSR
International, 2012). In weekly coding meetings with
the coding team, the primary coders compared their
application of the codes, and disagreements were
resolved. Initial coding continued in an iterative fash-
ion until the team agreed that the coding scheme ac-
curately captured the data. In the next step, focused
coding was conducted to create subcategories by sort-
ing and refining the initial codes. Each code could be
placed into more than one subcategory, thus preserv-
ing as much variation in the data as possible and
facilitating identification of linkages between subcate-
gories. Within each subcategory, all of the coded seg-
ments of text were reviewed to ensure that the data
comprising the subcategories were coherent. This pro-
cess was iterative and continued until the team agreed
that the subcategories accurately represented the data,
which sometimes required refinement of the initial
codes. The data were then reviewed again to combine
and refine the subcategories into the final set of core
categories. Creation of core categories was also an it-
erative process that continued until consensus was
reached. The final coding scheme was applied to all of
the interviews. The coding team operationally defined
each of the final core categories, and these results are
presented below.

Results

Participants
Twenty-six parents were enrolled, including 22 moth-
ers and 4 fathers between the ages of 35 and 55 years
(M¼ 45.77, SD¼ 5.2). Their children were 10–17
years of age (M¼ 14.40, SD¼2.00). Parents and chil-
dren were primarily female, Caucasian, and middle
class. The majority of parents had completed college
or higher education. Children had musculoskeletal
pain (69.3%), headache (30.7%), and abdominal pain
(15.4%). Four parents (15.4%) reported clinically sig-
nificant emotional distress at baseline (BSI T-score-
�63). Participants at the three sites (lead site: n¼18,
collaborating sites: n¼ 4 each/8 total) did not differ

on any demographic factors or pretreatment variables.
Demographic characteristics are presented in Table II.

Feasibility
Study Recruitment and Enrollment
Across sites, potential participants were recruited se-
quentially in the order that they were referred.
Recruitment at the lead site occurred over 12 months
and resulted in 39 referrals. Ten of the referred parents
were unable to be reached for recruitment. Of the 29
parents who were recruited, 11 declined owing to lack
of time or interest. The final sample from the lead site
included 18 parents. For the collaborating sites, the re-
cruitment goal was set, a priori, at four parents each
(eight total) owing to limitations in study therapist
time. All parents who were recruited at the collaborat-
ing sites agreed to participate, and the recruitment
goal was reached within 2 months. The final sample
included 26 participants (lead site: n¼ 18, collaborat-
ing sites: n¼ 4 each/8 total; overall recruitment/enroll-
ment rate¼ 70.3%).

Assessment Completion
Assessment completion was high with 84.6% of par-
ents completing all three assessments (pretreatment:
n¼26, posttreatment: n¼24, follow-up: n¼22).

Treatment Adherence
Of the 26 parents in the final sample, 22 completed
treatment (i.e., four or more sessions; treatment com-
pletion rate¼ 84.6%). Parents received a range of one
to six treatment sessions (M sessions¼ 4.5). Parents
were adherent to scheduled sessions with few missed/
rescheduled sessions (range 0–3 per participant).
Sessions were delivered in person (58% of sessions)
and via telephone (42% of sessions). Average duration
of telephone and in-person sessions was similar
(p¼ .09; M¼56 min, and M¼61 min, respectively).
Therapists rated parents as being highly compliant
with homework (M¼8.16 of 10), motivated
(M¼ 8.49 of 10), understanding of the PSST principles
(M¼ 8.38 of 10), and having strong rapport
(M¼ 8.49 of 10).

Treatment Acceptability and Satisfaction
Quantitative ratings indicated that parents found the
intervention to be highly acceptable and satisfactory
(M¼ 32.60 of 45). Qualitative data analysis of the
nine parent interviews resulted in an organizing frame-
work of core categories that together describe partici-
pants’ satisfaction with PSST (both positive and
negative), their experience using the PSST skills, and
their ideas to improve the intervention. The final set of
core categories included (1) benefits of the PSST pro-
gram, (2) limitations of the PSST program, (3) use of
PSST skills posttreatment, and (4) mode of treatment
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delivery. Consistent with the guidelines set forth by
Wu and colleagues (2016), we summarize findings
from the categories below and present quotes from
parents in Table III.

Benefits of the PSST Program
The PSST program was described as emotionally vali-
dating and reflective of participating in intensive pain
rehabilitation. The problem-solving skills were re-
ported to be helpful in parents’ daily lives. Parents
who had been trained in problem-solving skills by
their employers described learning to apply these skills
in new ways.

Limitations of the PSST Program
Parents shared their perspectives on how to improve
the PSST intervention. For example, one parent raised
a concern that the PSST materials were not specific
enough to the chronic pain population. Others wanted
more advanced training in PSST skills, as well as add-
itional support from therapists after the end of
treatment.

Use of PSST-skills Posttreatment
Of the nine parents interviewed, eight parents
(88.9%) reported continued use of the PSST skills in
their daily lives after completing treatment. Five par-
ents (55.6%) reported continued use of the PSST

materials (binder, worksheets), and six parents
(66.7%) reported that they had spontaneously taught

the PSST skills to other family members.

Mode of Treatment Delivery
Parents appreciated the flexibility to complete sessions

either in person or via telephone. We also assessed
parents’ interest in a future, technology-delivered ver-
sion of the PSST intervention. Some parents expressed

a preference for a web-based intervention that
included human support. Others indicated that they

would appreciate the accessibility of an entirely web-
based or mobile intervention.

Treatment Outcomes
Means and standard deviations of parent outcomes at

pretreatment, posttreatment, and follow-up are pre-
sented in Table IV.

Mental Health Composite
Significant improvements were found on the parent

mental health composite score from pretreatment
through posttreatment and follow-up (b¼�13.92,

p< .001, d¼�0.86, 95% CI¼ [�1.44, �0.27];
b¼�14.20, p¼ .001, d¼�0.75, 95% CI¼ [�1.44,

�0.26], respectively). These were large effects.

Table III. Example Quotes for Core Categories From Qualitative Treatment Satisfaction Interviews

Benefits of the PSST program
“I felt kind of guilty about having those thoughts: ‘This is exhausting, this is horrible, why is my child like this?’ Reading notes of

other parents who felt the same way was really reassuring because, you know, we’re really isolated. . .out in our own world. So that
was really comforting to know I wasn’t alone in feeling that way, and it was okay to feel that way.”

“I really liked the skills that I learned. I mean, it helped me not only in solving her problems or helping her, but in many areas of my
life in general it helped me.”

“It validated some of the military training I had, which was a benefit for me, because then I could say, ‘Look, it works in real life!’ to
my guys. It also allowed me to take a step back and look at [child’s] situation and make sure that I was approaching it to be
helpful.”

Limitations of the PSST program
“Occasionally, I kind of went, ‘This doesn’t quite fit.’ And obviously there’s some similar things, but I think in some ways there’s

major differences because a lot of us that are dealing with chronic pain, the doctors keep trying all these things and we don’t really
know what causes it, why he’s even got it, and so there’s a lot more uncertainty.”

“It was just so basic. I’ve been working on problem solving for, you know, how many years?”
“I couldn’t call and say ‘Help!’ [laughing]. When you get to a point, it’s like ‘Okay, I’ve exhausted everything you’ve taught me and

we’re still at a stalemate. Do you have any suggestions?’ I think that would be key.”
Use of PSST skills posttreatment
“We’ve used [the problem-solving skills], as a family, and myself in particular. I’ve been trying to use the books for coming up with

solutions to something when somebody gets pushy with me. ‘Let’s see if we can find another way, because this isn’t working.’”
“I took [child] and I told her, ‘This is for solving problems’ and we went through the steps, and I actually showed her the steps in the

book, and then [for husband], I actually had him read it and then I explained, ‘This is what the study is about and it really works!’
He actually applied a little bit of it, too!”

“I haven’t [used the problem-solving skills since the study]. I thought about, you know, actually using some of the visuals in the man-
ual. I’m kind of thinking sometimes when my son’s whining, ‘Oh, I need to. . .’ It was helpful at the time, I guess.”

Mode of treatment delivery
“We did, I think, one of the [sessions] when we were still in the area and then we did the rest of them over the phone I believe. It was

nice to have that flexibility and not have to come in to do it every time.”
“I don’t mind doing things, you know, online or on my phone or whatever, but if I can actually have a human being to connect with

or something, you know, along the way, I feel like I get a little bit more out of it.”
“That would be cool because then I could do it on my phone or at work. It would be handy no matter where I was.”
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Parenting Role Stress
There was no significant change in parent role stress.

Pain Catastrophizing
Parents reported a significant and large reduction in

catastrophizing about their child’s pain from pre- to
posttreatment (b¼�3.05, p¼ .002, d¼�0.61, 95%

CI¼ [�1.17, �0.04]), although this was not main-
tained at follow-up.

Parenting Behaviors
Parent protective behaviors and miscarried helping be-

haviors significantly improved from baseline through
posttreatment (b¼�9.56, p< .001, d¼�1.27, 95%

CI¼ [�1.88, �0.66]), which were medium to large ef-
fects. Gains in parent protective behaviors, but not

miscarried helping behaviors, were maintained at
follow-up (b¼�9.74, p< .001, d¼�1.65, 95%

CI¼ [�2.31, �0.98]).

Health Status
There were significant gains with large effect sizes in
mental component summary scores observed at

follow-up only (b¼8.10, p¼ .007, d¼0.69, 95%
CI¼ [0.08, 1.29]). Physical component summary

scores did not change.

Problem-solving Skills
Total problem-solving scores improved significantly
from baseline to posttreatment (b¼0.71, p¼ .03,

d¼0.38, 95% CI¼ [�0.18, 0.94], medium effect),
but this was not maintained through follow-up.

Improvements were found on constructive problem-
solving from baseline to posttreatment and follow-up

(b¼ 8.61, p¼ .002, d¼ 0.55, 95% CI¼ [�0.02, 1.11];
b¼7.46, p¼ .01, d¼0.48, 95% CI¼ [�0.10, 1.05],

respectively; these were medium to large effects).
Dysfunctional problem-solving scores did not change

Adverse Events
Parents did not report any study-related adverse
events. One parent withdrew from the study after their
child experienced a medical emergency; this was unre-
lated to study procedures.

Discussion

To our knowledge, this study is the first to examine a
psychological intervention that targets parent distress
in an intensive pain rehabilitation setting. We adapted
a problem-solving intervention tested in other popula-
tions for this population and evaluated feasibility and
acceptability of delivering our treatment protocol
within three pediatric pain rehabilitation programs
using a prospective single-arm case series design. Our
findings generally support the feasibility of delivering
this intervention during busy and logistically complex
intensive pain rehabilitation programs.

The majority of parents completed assessments,
adhered to scheduled treatment sessions, and complied
with homework. Therapists rated parents as highly
motivated to learn, showing good understanding of
the PSST principles, and having strong rapport.
Recruitment/enrollment was lower at the lead site
versus the collaborating sites, which may have
occurred due to differences in recruitment method-
ology. Recruitment at the lead site was conducted by
telephone before starting pain rehabilitation, and was
conducted in-person within 2 days after starting pain
rehabilitation at the collaborating sites. Recruiting
parents in-person after entering pain rehabilitation
may be a more effective strategy for enrolment into
intervention studies. Stigma against mental health
treatment may have also impacted enrollment.
Delivery of PSST via technology-based platforms
could potentially decrease stigma and increase parents’
receptivity to treatment (e.g., Mohr et al., 2010), and
should be considered in future research.

Table IV. Unadjusted Descriptive Statistics on Measures of Treatment Outcomes

Measure Mean (SD)

T1 T2 T3

Mental health composite 41.05 (15.79) 27.04 (16.93) 26.61 (14.81)
Parenting role stress (PSI) 62.58(33.91) 58.00(35.77) 61.43(32.79)
Pain catastrophizing (BAPQ-PIQ) 10.00 (4.37) 7.00 (5.38) 9.33 (3.80)
Parenting behaviors

Protective parenting (BAPQ-PIQ) 24.42(4.61) 14.79(8.68) 14.76(6.62)
Miscarried helping (HHI) 33.31(9.75) 30.37(10.08) 30.95(9.31)

Health Status (SF-12y)
Physical component summary 49.64(10.61) 50.16(9.07) 49.74(10.04)
Mental component summary 38.39(11.43) 42.01(13.38) 46.08(11.02)

Problem-solving skills (SPSI-R)
Constructive problem-solving 52.26(15.37) 60.84(15.86) 59.91(16.60)
Dysfunctional problem-solving 19.45(10.23) 19.05(9.61) 19.69(11.07)
Total problem-solving 14.18(1.83) 14.91(1.96) 14.76(2.10)
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Using a mixed-methods approach, we examined ac-
ceptability and satisfaction with PSST. Quantitatively,
parents rated the intervention as having high accept-
ability and satisfaction. Qualitative interviews demon-
strated that parents felt emotionally validated and
found the problem-solving skills valuable and applic-
able to their daily lives. In fact, several parents inde-
pendently taught the problem-solving skills to other
family members. Flexibility in scheduling treatment
sessions either in person or by telephone was identified
as a strength of the intervention protocol.

Qualitative interviews also revealed opportunities
for improvement. Parents requested additional PSST
intervention, including advanced training in problem-
solving skills and access to therapist support following
termination. Importantly, much of the work involved
in intensive pain rehabilitation takes place after dis-
charge when parents are expected to implement
family-oriented lifestyle changes to maintain their
child’s functioning. The PSST protocol could be de-
livered following program discharge from intensive
pain rehabilitation to specifically focus on mainten-
ance of treatment gains. Parents were interested in
receiving PSST via an Internet program or mobile ap-
plication, which could support session attendance.

To inform future trials, we conducted preliminary
analyses examining change in parent outcomes from
pre- to posttreatment and 3-month follow-up. In this
small sample, we found significant improvements with
moderate to large effect sizes on measures of mental
health, parenting behaviors, health status, and
problem-solving skills. No change was observed on
parent role stress or physical health. These findings
are somewhat consistent with the only other study to
report parent outcomes after intensive pain rehabilita-
tion (Eccleston et al., 2003). Using a single-arm case
series design, improvements were reported in pain-
specific depression, anxiety, and role stress (Eccleston
et al., 2003). Our results indicate that future con-
trolled trials of PSST should assess both parent mental
health and behavioral responses to pain.

Limitations, Clinical Implications, and Directions
for Future Research
Parents in this trial had middle to high socioeconomic
backgrounds, which, although similar to other chronic
pain samples, impacts the generalizability of our find-
ings. Research is needed to evaluate the feasibility and
efficacy of PSST for parents of youth with chronic
pain who are from more diverse backgrounds. In other
chronic disease populations, research teams have dem-
onstrated efficacy of PSST compared with standard
care and supportive care interventions for parents who
are from low socioeconomic backgrounds, non-
Caucasian, and non-English speaking (Sahler et al.,

2013; Seid, Varni, Gidwani, Gelhard, & Slymen,
2010).

We also cannot draw conclusions about the efficacy
of our PSST intervention and this was not a study aim.
Although we found improvements in parent outcomes,
without a control group it is not possible to determine
whether this occured because of PSST versus intensive
pain rehabilitation versus the passage of time. Despite
this limitation, we chose to report parent outcome
data to contribute to the limited available literature re-
garding parent functioning after intensive pain re-
habilitation and to inform assessment protocols for
future, controlled trials.

Nearly all studies of intensive pediatric pain re-
habilitation have used retrospective chart review or
case series design, and no multisite trials have been re-
ported (Hechler et al., 2015). Conducting RCTs in in-
tensive pediatric pain rehabilitation is challenging
because withholding treatment may be clinically inad-
visable. To date, there has been only one RCT evaluat-
ing the efficacy of intensive pediatric pain
rehabilitation (Hechler et al., 2014). This trial
randomized on the timing of intervention: the active
treatment arm received treatment immediately, while
the control condition received delayed treatment. We
encourage additional novel designs in trials of inten-
sive pediatric pain rehabilitation such as the multisite
stepped-wedge cluster RCT design (Hemming,
Haines, Chilton, Girling, & Lilford, 2015). With this
approach, each site would serve as its own control
where following a randomized control period, inter-
vention would be delivered. This allows for a unique
opportunity to make comparisons between control
and intervention conditions while allowing all sites to
deliver active treatment.

Intensive pain rehabilitation is increasingly offered
to youth with complex and disabling chronic pain.
Psychological interventions targeting parent distress
such as PSST have the potential to improve parent and
child outcomes (Palermo et al., 2016). However, little
guidance exits regarding optimal approaches to
involving parents in treatment. Our findings have im-
portant clinical implications. We demonstrated that it
is feasible to deliver PSST to parents during intensive
pediatric pain rehabilitation. Parents found PSST to be
highly acceptable and satisfactory. PSST for parents of
children in intensive pain rehabilitation is deserving of
further attention by clinicians and researchers.
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