CANADIAN JOURNAL OF PAIN Tavlor & F .
2022, VOL. 6, NO. 1, 12-23 Taly &Czr X rancis
https://doi.org/10.1080/24740527.2021.2009334 aylor &Francis Group

8 OPEN ACCESS ’ W) Check for updates

A pilot feasibility and acceptability study of an Internet-delivered psychosocial
intervention to reduce postoperative pain in adolescents undergoing spinal
fusion

Caitlin B. Murray®?, Anthea Bartlett, Alagumeena Meyyappan¢, Tonya M. Palermo (»*°, Rachel Aarons,
and Jennifer Rabbitts (5>

2Department of Anesthesiology & Pain Medicine, University of Washington, Seattle, Washington, USA; *Center for Child Health, Behavior and
Development, Seattle Children’s Hospital, Seattle, Washington, USA; “School of Social and Political Science, The University of Edinburgh,
Edinburgh, UK; 9School of Medicine, Virginia Commonwealth University, Richmond, Virginia, USA; eDepartment of Physical Medicine and
Rehabilitation, Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; 'Seattle Children’s Hospital, Center for Clinical and
Translational Research, Seattle, Washington, USA

ABSTRACT ARTICLE HISTORY
Background: Spinal fusion surgery is a common and painful musculoskeletal surgery performed in Received 12 September 2021
the adolescent population. Despite the known risk for developing chronic postsurgical pain, few Revised 17 November 2021
perioperative psychosocial interventions have been evaluated in this population, and none have ~ Accepted 18 November 2021

been delivered remotely (via the Internet) to improve accessibility. KEYWORDS

Aims: The aim of this single-arm pilot study was to evaluate the feasibility and acceptability of the adolescent scoliosis; acute
first Internet-based psychological intervention delivered during the perioperative period to ado- pain; chronic pain;
lescents undergoing major spinal fusion surgery and their parents. psychosocial intervention

Methods: Thirteen adolescents (M age = 14.3; 69.2% female) scheduled for spine fusion surgery
and their parents were provided access to the online psychosocial intervention program. The
program included six lessons delivering cognitive-behavioral therapy skills targeting anxiety,
sleep, and acute pain management during the month prior to and the month following surgery.
Feasibility indicators included recruitment rate, intervention engagement, and measure comple-
tion. Acceptability was assessed via quantitative ratings and qualitative interviews.

Results: Our recruitment rate was 81.2% of families approached for screening. Among participating
adolescent—parent dyads, high levels of engagement were demonstrated (100% completed all six
lessons). All participants completed outcome measures. High treatment acceptability was demon-
strated via survey ratings and qualitative feedback, with families highlighting numerous strengths
of the program as well as areas for improvement.

Conclusions: These findings suggest that this online psychosocial intervention delivered during
the perioperative period is feasible and acceptable to adolescents and their parents. Given favor-
able feasibility outcomes, an important next step is to evaluate the intervention in a full-scale
randomized controlled trial.

RESUME:

Contexte: La chirurgie de fusion vertébrale est une chirurgie musculo-squelettique courante et
douloureuse pratiquée chez la population adolescente. Malgré le risque connu de développer une
douleur post-chirurgicale chronique, peu d’interventions psychosociales périopératoires ont été
évaluées chez cette population, et aucune na été dispensée a distance (par Internet) pour améliorer
son accessibilité.

Objectifs: L'objectif de cette étude pilote a un seul volet était d’évaluer la faisabilité et
I'acceptabilité de la premiére intervention psychologique sur Internet destinée aux adolescents
subissant une chirurgie majeure de fusion vertébrale et a leurs parents, dispensée pendant la
période périopératoire.

Méthodes: Treize adolescents (age M = 14,3 ; 69,2 % de filles) devant subir une chirurgie de fusion
vertébrale et leurs parents ont eu accés au programme d'intervention psychosociale en ligne. Le
programme comprenait six lecons permettant d'acquérir des compétences de thérapie cognitivo-
comportementale ciblant I'anxiété, le sommeil et la prise en charge de la douleur aigué pendant le
mois précédant et le mois suivant la chirurgie. Les indicateurs de faisabilité comprenaient le taux de
recrutement, I'engagement dans l'intervention et la réponse aux questionnaires de mesure des
résultats. L'acceptabilité a été évaluée au moyen d'évaluations quantitatives et d’entretiens qualitatifs.
Résultats: Notre taux de recrutement était de 81,2 % des familles approchées pour le dépistage.
Parmi les dyades adolescents-parents participantes, des niveaux élevés d’engagement ont été
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démontrés (100 % ont terminé les six lecons). Tous les participants ont rempli les questionnaires de
mesure des résultats. Une acceptabilité élevée du traitement a été démontrée par le biais de
sondages et de rétroaction qualitative, les familles mettant en évidence de nombreux points forts

du programme ainsi que les points a améliorer.

Conclusions: Ces résultats indiquent que cette intervention psychosociale en ligne dispensée
pendant la période périopératoire est faisable et acceptable pour les adolescents et leurs parents.
Etant donné les résultats de faisabilité favorables, une prochaine étape importante consistera a
évaluer l'intervention dans le cadre d’un essai contr6lé randomisé a grande échelle.

Introduction

Spinal fusion surgery is a common and painful muscu-
loskeletal surgery performed in the adolescent popula-
tion for idiopathic spinal deformities (e.g., scoliosis).
Studies demonstrate that most youth undergoing spinal
fusion experience moderate to high pain intensity
immediately after surgery and are at risk for having
persistent postsurgical pain.'”® Of particular concern is
that up to 20% of youth have persistent postsurgical
pain, often accompanied by functional limitations and
impairments in health-related quality of life.”"°
Identifying risk factors for persistent postsurgical pain
is an active area of investigation, and studies have found
that acute pain in the immediate postsurgical period as
well as psychosocial risk factors predict the transition
from acute to chronic postsurgical pain.”*!''~'*

Building from this work, Rabbitts et al.'” proposed
a biopsychosocial conceptual model of the transition
from acute to chronic postsurgical pain (CPSP) in ado-
lescents, defined as pain that impacts quality of life
persisting at least 3 months after surgery'"'® They iden-
tified several modifiable psychosocial risk factors that
can be targeted perioperatively to reduce the occurrence
of CPSP and improve health outcomes, including ado-
lescent anxiety, sleep disruption, parental distress, and
low pain self-efficacy. Psychosocial interventions are
urgently needed to improve postsurgical pain outcomes
for youth and to prevent the transition from acute to
chronic postsurgical pain. To date, a small body of
literature exists on psychological interventions for post-
operative pain in youth. In a recent systematic review by
Davidson et al.'” psychological interventions as a whole
were effective in reducing children’s self-reported pain
in the short term. However, unfortunately, data on the
effects of psychological interventions on longer-term
pain outcomes (including CPSP) were limited."”

Opportunities exist before and following surgery to
provide psychological interventions to youth and families,
yet resources are not typically available in the periopera-
tive model to provide this type of care.'"® Qualitative
research with adolescents, families, and health care pro-
viders identified a need for and gaps around psychosocial

preparation and pain self-management for youth under-
going major surgery.'® However, families identified lim-
ited time and the burden of perioperative appointments
as potential barriers to participating in a perioperative
program, endorsing interest in web-based or mobile
applications to enable participation.' Digital health inter-
ventions using web-based and mobile applications have
been successfully used to deliver psychological interven-
tions to other pediatric populations,”>*' and thus we
anticipated they would also be relevant and feasible for
youth undergoing spinal fusion surgery.

The primary aim of this single-arm pilot study was
therefore to evaluate the feasibility and acceptability of
an Internet-based psychological intervention delivered
during the perioperative period to youth undergoing
spinal fusion for idiopathic spinal deformities and their
parents. Intervention strategies followed a cognitive-
behavioral framework and addressed three primary tar-
gets: anxiety/distress (adolescent and parent), sleep, and
acute pain management, with specific skills training
delivered during the pre- and postoperative periods.
We hypothesized that intervention feasibility would be
demonstrated through (1) reaching at least a 50%
recruitment rate of the study population, (2) high treat-
ment engagement as shown by completion of at least five
of six lessons and telephone calls with study coaches by
75% of the sample, and (3) retaining at least 80% of
youth in the study with complete assessments. We also
expected that participants would rate the intervention as
highly acceptable on self-report measures and qualita-
tive interviews but may also have suggestions for mod-
ifying the program.

Materials and Methods
Participants and Setting

Participants included 13 adolescents (69.2% female) ages
12 to 17 years who were scheduled for elective inpatient
spinal surgery (spine fusion) at a university-affiliated
children’s hospital in the northwestern region of the
United States and their parent/caregiver (i.e., 13 adoles-
cent-parent dyads, #n = 26 participants). The standard of
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care at this hospital included a preoperative visit at the
anesthesia clinic to complete preanesthesia medical eva-
luation; a preoperative appointment at the surgery clinic
to complete medical history, physical exam, and surgical
consent, a  postprocedure phone call on
postdischarge day 3; and surgery appointments at
approximately 1, 3, 6, and 12 months postsurgery.

Participants were recruited from July 2017 to
November 2017. Data collection for the study was com-
pleted in April 2018. The study was approved by the
Seattle Children’s Hospital Institutional Review Board,
Seattle  Washington = (IRB  approval =~ Number
STUDY00000679). Parents provided written consent
and adolescents provided written assent prior to any
research procedures.

Recruitment

Study staff identified adolescents with scheduled spine
fusion surgery meeting inclusion criteria from auto-
mated reports generated from the electronic medical
record at a university-affiliated children’s hospital.
Potential youth participants and their parents were
mailed a study flyer and invitation letter informing
them of study eligibility. Study staff contacted families
at least 4 to 8 weeks before surgery to complete eligibility
screening and enrollment via phone.

Inclusion/Exclusion Criteria

Inclusion criteria were (1) ages 10 to 18 years and (2)
scheduled for elective spine fusion surgery for idiopathic
scoliosis or kyphosis. Potential participants were
excluded if they (1) had chronic or complex health
conditions such as cancer, neurodegenerative or neuro-
logical disorders, or a prior history of major surgery; (2)
had major psychiatric condition requiring inpatient
care; (3) had a cognitive or developmental delay; (4)
were unable to read English well enough to complete
questionnaires or the study intervention; or (5) did not
have personal Internet access on any device (e.g., phone,
computer).

Trial Design and Procedures

This was a single-arm pilot feasibility study of an
Internet-based psychosocial intervention including pre-
surgery and postsurgery intervention phases. The pre-
operative intervention phase began 4 to 6 weeks before
scheduled surgery and the postoperative phase began
1 week postsurgery. Youth and parents completed

a baseline assessment before receiving the intervention
(T1: baseline/4-8 weeks before surgery). Participants
completed a second and third assessment following
completion of the presurgical and postsurgical interven-
tion phases, respectively (T2: midintervention/1 week
before surgery; T3: postintervention/6-8 weeks postsur-
gery). A final follow-up assessment was completed 3
months postsurgery (T4).

All study assessments were completed online using
REDCap (Research Electronic Data Capture)®® via
e-mail/text survey links and included standardized mea-
sures. REDCap is a secure, web-based application
designed to support data capture for research studies.
Participants received e-mail or phone reminders by
study staff to complete survey measures. Participants
received gift card incentives for completing study
assessments.

Description of Intervention
All adolescents and parents were provided access to the
Internet-based psychosocial intervention program. There
were separate adolescent and parent versions of the pro-
gram. The intervention was built in REDCap, with links
to lessons sent every 1 to 2 weeks to participants via e-mail
in each intervention phase at the beginning of the lesson
window (see Table 1). The core components of the pro-
gram followed a cognitive-behavioral therapy framework
where participants learn about the link between behavior,
thoughts, and feelings and were intended to address three
primary targets: anxiety (teen and parent), sleep, and pain
coping skills. In the preoperative period, the core strate-
gies included thought restructuring, thought stopping,
relaxation strategies (e.g., deep breathing, imagery), and
sleep hygiene, and in the postoperative period the core
strategies included behavioral activation, activity pacing,
and several relaxation strategies (e.g., mindful breathing,
“mini relaxation”). Postoperative content also included
select cognitive-behavioral strategies taught in the preo-
perative intervention phase that were reviewed and
applied to the postoperative context (e.g., thought repla-
cement, sleep hygiene; see Table 1 for further details).
The content was developed by an interdisciplinary
team including patient representatives as well as experts
in pediatric perioperative and pain medicine, pediatric
psychology, and remotely delivered psychological inter-
ventions. The content was further informed by patient,
parent, and provider stakeholder input."” The program
included six core lessons developed separately for chil-
dren and parents: three delivered during the presurgical
phase and three delivered during the postsurgical phase.
An accompanying behavioral assignment was given at the



CANADIAN JOURNAL OF PAIN 15

uonuanaid asdejay
IS JO M3IARY
Luonexejal lujw, u bujurel|
(3udwiadiojural ‘asteld) S3JIAIIE 0} UINIAI S,Ud) d)eM|dey 0} salbajelys Juesadp
(Buped Auaioe “a11)
salIADe [edisAyd s,uaa) aseasdul Ajjenpelb o3 saibalells ul bujujesy pue Hunias [eoo
|ooyDs 01 32eq UolISURI) djew 0} U} 03 bupedaid Inoge uolewIo|
sugey das|s anoidwi 01 salbalesls Jo MaIARY
buiyieasq |nypuiw ul bujures)
sybnoyy buunNNIISAI JO MIIADY
poow uaa} anoidwi
031 bulinpayds Auainoe jueseajd ul Bujuiel pue uoieAIdeR [eIOIARYS] 0} UOIIdNPOIIU]|
2182135 Jo sa|dpund diseq 03 UOIIPNPOII|

abieydsip |eudsoy 1oy buriedaid uo uonew.oju|

uted pue A1a1xue Huibeuew oy sa1bajesls
(uondeansip “a1) anMubod pue (A1abewi “3'1) uonexelas [euonippe ul bujuies)

ue|d
uo1d3UU0) [eos e buidopasp buipnpul jeydsoy ayy Joj buuedaid uo uorewloju)
uopeduNWWOod pjiyd>-judied adueyus o3 saibajens

(Buipunoib 1oy sasuas aAy Buisn [1s uoiexedl) ,ssaujnypuiw
LZEYS, pue (buiddols 1ybnoys ‘yuswade|das 1ybnoys) sjis aAubod ul bulures)
sa1691e11s 9A1NIUBOD U0 UONERINPIOYIASY

sygey dag|s uaal
anoidwi 03 salbalenss Jo uoisinoid pue £19A0d31 ul daa)s JO 3|04 BY} INOGE UOIIRWIOJU|
Buiyieaiq dasp ur Buluiesy pue sa163ieils UOIIEXE[DI UO UOIIRINPIOYIASY
K19buns 1oy Buniedaid uo uonew.opu|

uonuanaid asdejpy  Aiabunsisod JSETVREN]
S||{S JO MIIADY Syo9M 8—9 wia-buo :9 uossay

Jjooyds ui salbajelis uonexeal buisn pue ,uorexe[as luiw, ui bulures|
(Buped Ayanoe
“3'1) sa1Ade [edisAyd aseasoul Ajjenpeib oy saibalesis ui buiuiesy pue Huias [eoo
Jooyds 01 yoeq uopisues) ew o) buiedasd noge uopewsoyu;  A1sbinsisod |00YDS pue SIIUAIDY
suqey dasjs anosdwi 03 sa1ba3ei3s Jo MIIASY S9IM p—7 01 UIN13Y :G UOSSI

Buiyreaiq [nyputw ui Butures
BupinidNIsal IyBNOY) Jo MIIAY
poow anoidwi £1ab6insysod K19bang uaye
01 bulinpayds Auaide ueseald uj Bujuies) pue uoleAIIE [BIOIARYSQ 0} UOIIdNPOIIU| 399M | dwoH e buido) iy uossa]
aseyd uonuanidjul danesadoysod

uted pue f1aixue buibeuew oy sa1bajelys
(uonensip “a'1) aAubod pue (A1abewi “31) uonexelas [euonippe ui bujurel|
ueid £13buns 03 |endsoH ayy Joy
uo1129uu0) |eos e buidojpasp buipnpul jeudsoy ayy 4oy buuedsid uo uonewoyu] Joud syPam z—|  Apeay bumao :¢ uossa]

(buipunolb 10} sasUds dAY Buisn ||1js uonexe|as) ,ssaujnypuIw

LZEYS, pue (buiddols 3ybnoyy “uawadejdal 3ybnoyl) sjins aAubod ul buures £13b.ns 03 £1361ng 310499 ssaNS
s91631e415 3A1IUBOD UO UOIIRINPAOYIASY Jold SHIdM H—T yum buido) :z uossa
suqey da9|s
anoidwi 01 saibazesls Jo uoisinoid pue K19A031 ul das|s Jo 3|01 9Y) INOGE UOIRWIOJU|
Buiyieaiq daap ul Hujuiesy pue sa16alelis UolEXR[d) UO UOIIRINPIOYIASY K19bins 0y K19bIng

£196ans 1oy Bunedaid uo uonewuoyu Joud )M 9— 10} bunedaid :| uossa
aseyd uonuaaidlul annesadoasd

S|[1%S/3US1U0 JUdled

S|[1S/3UIU0D US| Buiwn/Kianeq uossa

*JUSU0D pue Hujwil UolUIAIIUL Judsed pue Juads3jope jo Alewwns *| djqe]



16 (&) C.B.MURRAY ET AL.

end of each lesson to assist participants in skills practice
and acquisition (e.g., “Practice your deep breathing skill
several times each day”); assignment completion was not
tracked. Content included text and pictures and provided
a combination of didactic instruction and narrative exam-
ples incorporated throughout the program. The focus of
each lesson was relevant to the timing of the perioperative
period (e.g., “Getting ready for the hospital” and “Coping
at home after surgery”).

To supplement the Internet intervention, support was
provided through coaching calls (5-10 min by phone) fol-
lowing each lesson. Study coaches were PhD-level postdoc-
toral psychology fellows with previous experience in
cognitive-behavioral therapy for pain management.
Coaches encouraged participants to practice the skills taught
within the course and identify ways to apply skills to their
individual/family context. To standardize interactions with
participants, coaches followed a study coach manual and
were supervised by a licensed clinical psychologist.

Lessons were designed to take approximately 20 to
30 min to complete for a total treatment time of approxi-
mately 120 to 180 min with an additional 30 to 60 min of
coach contact time.

Adolescent Version. The adolescent version of the psy-
chosocial intervention provided instruction in cognitive-
behavioral strategies intended to ameliorate anxiety/dis-
tress, improve sleep, and reduce pain. Specifically, adoles-
cent lessons included psychoeducation on pain and
recovery and instruction in cognitive skills (e.g., recogniz-
ing stress, thought restructuring), relaxation training (e.g.,
deep breathing, mindfulness), behavioral strategies (e.g.,
activity pacing, pleasant activity scheduling), and sleep
hygiene (optimizing sleep duration and sleep quality).

Parent Version. The parent version of the intervention
provided instruction in cognitive-behavioral strategies to
reduce parent anxiety/distress and support their teen’s recov-
ery and use of coping strategies. Specifically, parent lessons
delivered instruction in cognitive strategies (e.g., thought
restructuring), relaxation strategies (e.g., deep breathing), as
well as on parent preparation before surgery (e.g., gathering
information, talking to your teen before surgery), strategies
for recovery following surgery (e.g., the importance of parent
self-care), and operant strategies to support their teen’s use of
coping skills (e.g., reinforcement, praise).

Measures

Demographic Characteristics

Parents reported on their relationship to the adolescent,
household income, education, and race/ethnicity.
Parents also reported on their child’s sex, age, and race.

Program Feasibility

Program feasibility was assessed using (1) study recruit-
ment/enrollment statistics, (2) intervention engagement,
and (3) rate of completion of study time points and
assessments. The recruitment rate and enrollment rate
were computed from schedule and screening data.
Treatment engagement was measured by the number
of completed intervention lessons in the presurgical
and postsurgical program and the number of completed
coaching calls. Retention and assessment completion
were measured by the percentage of youth completing
each of the four assessment time points and the comple-
tion of survey measures.

Program Acceptability

Program acceptability was assessed using quantitative
and qualitative data. Youth and parent participants
completed a five-item program evaluation survey to
provide quantitative ratings of program acceptability,
including items related to convenience, usefulness,
accessibility, and understandability. Participants com-
pleted the program evaluation survey following com-
pletion of the presurgical and postsurgical lessons
(i.e., as part of their T2 and T3 assessments). All
items were scored on a 5-point Likert rating scale,
with higher scores indicating greater acceptability
and satisfaction.

All parent and teen participants who completed
the online program were invited to participate in an
optional qualitative interview to assess program satis-
faction and obtain feedback. Of the 12 dyads (one
family was withdrawn; see “Intervention Engagement
and Adherence” below for further details), one family
could not be contacted and four families declined
participation in the qualitative interviews. Thus, a
total of seven parents and seven adolescents agreed
to participate and completed interviews. Qualitative
interviews included a semistructured set of questions
and probes intended to elicit participants’ experiences
with and feedback on the program’s components
(e.g., skills) and general structure (e.g., coaching
calls) of the program. Interviews were conducted by
a postdoctoral fellow in pediatric psychology. Parents
and adolescents were interviewed separately by phone
and all interviews were audio-recorded and
transcribed.

Questionnaire Measures

Primary measures included adolescent report on pain
severity, pain interference, and health-related quality of
life. Secondary measures included adolescent report on
anxiety (State-Trait Anxiety Inventory-State Scale; 20



items™’) sleep quality (Adolescent Sleep Wake Scale; 10-
item short version’!), and pain coping skills (Pain
Coping Questionnaire; 39 items®®). Parents also
reported on parental distress using the Brief Symptom
Inventory (18-item version®®). Because the current study
aimed to determine feasibility, we examined the rate of
measure completion at each time point and present
baseline data on the following primary measures to
describe the study sample.

Pain Intensity and Interference. Youth completed one
item from the PROMIS Pain Intensity scale (Pediatric
Version)”” measuring average pain intensity over the
previous 7 days with an 11-point numerical rating
scale ranging from 0 to 10.*® To capture pain interfer-
ence, youth completed the PROMIS Pain Interference
scale (PROMIS-PI; Pediatric version),”” an eight-item
measure assessing the degree to which pain interfered
with youths’ daily activities in the past 7 days.

Health-Related Quality of Life. Health-related quality
of life was assessed with the widely used Pediatric
Quality of Life Inventory (PedsQL) Short Form measur-
ing self-reported physical and psychosocial health in the
preceding 7 days (Acute Version). Youth indicate per-
ceived difficulty in physical, school, social, and emo-
tional health domains with responses indicated on
a 5-point scale, ranging from never to almost always.
The measure yields a total health score ranging from 1 to
100 (higher scores indicate better health-related quality
of life).

Data Analysis Plan

Data analyses were conducted using IBM SPSS Statistics
for Windows, Version 27.0 (Armonk, NY: IBM Corp).
For our primary aim, we conducted descriptive statistics
to examine indicators of program feasibility and parti-
cipants’ quantitative ratings of program acceptability.
Specifically, we computed the percentage of the available
sample recruited and enrolled in the study as well as
percentage completion of the four assessment time
points and completion of survey measures. Treatment
engagement was measured by the number of completed
intervention lessons (out of six) as determined by
REDCap usage data. We used our tracking database to
compute the number of completed coaching calls for
each adolescent and parent participant and calculated
the proportion of the sample completing at least five
calls.

Qualitative interviews were coded using semantic
thematic analysis following the guidelines of Braun
and Clarke.”® The qualitative coding team was
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composed of a psychologist with experience in cogni-
tive-behavioral therapy and pediatric pain manage-
ment, a pain medicine physician with experience in
working with youth undergoing major surgery includ-
ing spine fusion, and an undergraduate student in
psychology. Before initiating coding, the team reviewed
the interview transcripts to become familiar with the
data. Two primary coders created initial codes by orga-
nizing text into meaningful groups using NVivo v.10.>!
Next, the two coders worked together to group similar
codes into subcategories and then the subcategories
were grouped into overarching themes. At each stage
of coding, the codes, categories, and themes were
recorded in a codebook that included operational defi-
nitions and representative quotes. Using this codebook,
the coders worked together to achieve consensus.
When there was disagreement, a third study team
member arbitrated. Using this process, 100% agree-
ment was achieved at each stage of coding.

Sample Size

Because this was a pilot study, a sample size calculation
was not performed. Consulting guidelines for pilot
studies®*’ a sample size of 13 adolescent—parent dyads
(n = 26) was deemed adequate to provide information
on feasibility and acceptability.

Results
Participant Characteristics

Baseline characteristics of the sample are summarized
in Table 2. Participants included 13 adolescent—par-
ent dyads. Adolescents were between the ages of 12
and 17 years (M = 14.3, SD = 1.4) and predominantly
female (69.2%) and white (69.2%). At baseline (prior
to the surgery or intervention), adolescents reported
mild pain intensity (M = 3.00, SD = 0.41). PROMIS-
derived T-scores indicated adolescents reported
slightly elevated pain interference (M = 54.3,
SD = 7.8), with around one-fourth (23.1%) reporting
pain interference levels 1 SD above the mean (ie.,
a T-score of 260). Moreover, 38.1% (n = 5) reported
significant impairments in health-related quality of
life (i.e., total score on PedsQL <74.9).

Feasibility

Recruitment and Enrollment Rate

shows a CONSORT (Consolidated Standards Of
Reporting Trials) diagram depicting the flow of
study participants and summarizing recruitment and
engagement at each step of this pilot feasibility trial.
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Table 2. Sample baseline characteristics (n = 13 parent-adoles-
cent dyads).
Adolescent characteristics

Age (years), M (SD) 14.3 (1.4)
Range 12-17
Sex (female), n (%) 9(69.2)
Race/ethnicity, n (%)
Hispanic/Latinx 1(7.7)
Black 1(7.7)
Asian 1(7.7)
American Indian or Alaska Native 1(7.7)
White 9 (69.2)
VAS average pain intensity, M (SD) 3.0 (0.4)
PROMIS pain interference, M (SD)* 54.3 (7.8)
PedsQL total, M (SD) 74.1 (18.7)
n, % cutoff <75 5(38.1)
Parent characteristics
Parent/caregiver relation to adolescent, n (%)
Mother 10 (76.9)
Father 2 (15.4)
Grandparent 1(7.7)
Race/ethnicity, n (%)
Hispanic/Latinx 0(0.0)
Black 0 (0.0)
Asian 1(7.7)
American Indian or Alaska Native 1(7.7)
White 11 (84.6)
Marital status, n (%)
Married or remarried 9 (69.2)
Divorced 1(7.7)
Widowed 1(7.7)
Never married 2 (15.4)

Highest level of education completed, n (%)

High school or less 4 (30.8)
Vocational or trade school 4 (30.8)
College or university 3 (23.1)
Graduate degree/professional school 2 (15.4)
Annual household income, n (%)
<$29,999 1(7.7)
$30,000-549,999 0 (0.0)
$50,000-$69,999 1(7.7)
$70,000-$100,999 5(38.5)
More than $100,999 6 (46.2)

*VAS, Visual Analogue Scale, 0-10; PROMIS, Patient-Reported Outcomes
Measurement Information Systems, scores based on a population mean
of 50 with a SD of 10; PedsQL, Pediatric Quality of Life Inventory (based on
the established cut point of 1 standard deviation below the population
mean, values below 74.9 indicate impairment in health-related quality of
life).

Study staff identified 19 potentially eligible families
via surgery schedules and electronic medical records
of adolescents. The research staff was unable to reach
3 of the potentially eligible families. Of the 16 poten-
tial families who were reached, all met inclusion
criteria and were invited to participate. Three
families declined participation, with reasons includ-
ing lack of interest (n = 2) and lack of time (n = 1).
The remaining 13 families or parent-adolescent
dyads (n = 26) enrolled in the study (overall recruit-
ment/enrollment rate = 68.4%; enrollment rate
among those approached = 81.2%). Thus, we
exceeded our first indicator of feasibility based on
our recruitment rate metric of at least 50%.

Intervention Engagement and Adherence

Engagement in the online intervention program was excel-
lent, with all 13 adolescent-parent dyads (100%) complet-
ing all three lessons of both the adolescent and parent
preoperative intervention phase. One family was with-
drawn from the study before completing the second post-
operative phase of the intervention due to the adolescent
needing to undergo an unanticipated second surgery (reo-
peration of the spine). Of the remaining 12 dyads, 100%
completed all three lessons of the postoperative interven-
tion phase. During the intervention, 91.7% of adolescents
(n=11/12) and 83.3% of parents (n = 10/12) completed at
least five out of six telephone coaching calls (adolescents:
M =53, SD = 1.4, range = 1-6; parents: M = 5.2, SD = 1.5,
range = 1-6). Thus, we met our second metric for feasibility
based on our treatment engagement exceeding a 75% com-
pletion rate for lessons and coaching calls.

Assessment Completion

Assessment completion was excellent (see Figure 1
CONSORT diagram). All 13 (100%) enrolled dyads com-
pleted their baseline (T1, 4-8 weeks before surgery)
and second assessments (T2, 1 week before surgery). As
described above, one family was withdrawn from the study
prior to the postoperative intervention phase. Of the
remaining 12 dyads, 100% completed the third (T3, post-
intervention/6-8 weeks postsurgery) and fourth (T4,
3-month follow-up/postsurgery) follow-up assessments.
Thus, we exceeded our third feasibility metric of at least
80% for retention of the sample and assessment
completion.

Intervention Acceptability

Quantitative Feedback

Overall, adolescents and parents rated the intervention
to be acceptable. The mean item-level scores on the
program evaluation survey ranged from 3.2 to 4.9 for
the presurgical program and from 3.0 to 4.6 for the
postsurgical program, corresponding to moderate to
high ratings of acceptability on average (see Table 3;
item range 0-5).

Qualitative Feedback
As shown in Table 4, ten themes emerged that describe
participants’ experiences using the psychosocial interven-
tion. Identified themes were organized into the following
topic areas for reporting purposes: (1) intervention com-
ponents (i.e., lesson/skills), (2) general program structure,
and (3) suggestions for improvement.

Five themes emerged highlighting the helpfulness and
perceived benefit of the program’s delivery of several
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[ Enrollment ] Assessed for eligibility (n= 19)

Excluded (n= 6)
+ Declined to participate (n= 3)
+ Unable to reach (n=3)

\4

[ Intervention ]

Enrolled (n=13 adolescent-parent dyads)

Received intervention (n= 13)
e Withdrawn due to receiving second
major surgery after starting treatment
(n=1)

A 4

[ Follow-Up ]

Mid-intervention (T2, 1 week before surgery)
data collected (n = 12)
¢ Did not complete (n = 0)

Post- intervention (T3, 6-8 weeks post-surgery)
data collected (n = 12)
¢ Did not complete (n = 0)

Final follow-up (T4, 3 months post-surgery)
data collected (n = 12) withn=7
completing optional qualitative interviews

¢ Did not complete (n = 0)

A 4

Analysis

Assessed for feasibility (n = 12 dyads)

Assessed for acceptability
e Quantitative ratings (n = 12)
e Qualitative interviews (n = 7)

Figure 1. Consort diagram depicting flow through the study from recruitment to analysis.

Table 3. Program evaluation: Quantitative ratings on intervention acceptability.

Parent presurgery Teen presurgery Parent postsurgery Teen postsurgery
Questions program program program program
1. Did the program come at a good or convenient time? 4.0 (0.9) 3.8(1.1) 4.0 (1.0) 33(1.1)
(0 = very inconvenient to 5 = very convenient)
2. How easy or difficult was it to understand the information 4.8 (0.4) 4.5 (0.8) 4.6 (0.5) 4.2 (0.8)
presented?
(0 = very difficult to 5 = very easy)
3. Did you like accessing the information online? 4.9(0.3) 4.0(1.2) 4.6 (0.9) 3.8.(1.3)
(0 = did not like it at all to 5 = liked it a lot)
4. How useful or relevant was the program content overall? 42(1.1) 3.6 (0.9) 43(0.7) 3.3(1.1)
(0 = not at all useful to 5 = very useful)
5. If you did at least one, how useful were the telephone 4.2 (1.1) 3.2 (1.6) 35(1.2) 3.0 (1.0)

coaching calls?
(0 = not at all useful to 5 = very useful)
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Table 4. Program evaluation: Qualitative feedback on intervention acceptability.

Topic

Themes

Representative participant quotes

Intervention
components
(skills/lessons)

Program structure

Suggestions/
improvements

Cognitive and relaxation strategies helped
adolescents and parents cope with stress

Cognitive and relaxation strategies helped

adolescents cope with pain during recovery

Strategies for improving sleep were beneficial
before surgery and during recovery

Activity pacing and goal setting used to
gradually return to regular activities

Parents valued strategies to encourage self-
care

Families found narratives relatable and
validating

Families appreciated flexibility of online
program

Rethink timing and reduce length of first
postsurgical lesson

Reduce repetitive lesson content

Enhance program accessibility and
interactivity

“I'had thoughts like, ‘Oh my gosh, this is going to be so overwhelming,’ or, ‘This is
going to take forever,” stuff like that, and | definitely reframed those to, ‘Well, they
said it's going to be better every week, so I'm going to rely on that.” (ID9, parent)

“Sometimes with the picturing you're in a different place ... those [strategies] were
like the main things that helped me through surgery.” (ID9, teen)

“l used some distraction techniques when she was in a lot of pain ... encouraging her
to talk about school or something else outside of the four walls of the hospital
room.” (ID1, parent)

“Deep breathing, like, calms me down and usually makes my pain feel a whole lot
better.” (ID11, teen)

“I would usually go to bed at the same time and | would play music usually to go to
sleep ... and | still kind of do that to just relax.” (ID6, teen)

“He got more sleep than he would have in the weeks going up to the surgery
because of the lessons ... like, | was really worried about how we were going to
keep him on a schedule over all those weeks home because the surgery ... but he
just slept at the normal times and kept a schedule.” (ID9, parent)

“We would do little goals here and there, like one day let’s walk to the mailbox ...
and then let’s walk around the kitchen. . .. And then another [goal] was try to walk
in the backyard.” (ID6 parent)

“After surgery, gradually getting back into the things | did was helpful ... instead of
just rushing right back into it. For me we started with half days at school, so I'd go
to part of my classes and go home instead of trying to do all 6 periods of my
classes.” (ID3, child)

“Self-care—having that was a good reminder ... because you you're so focused on
taking care of your child that you kind of put yourself to the side ... having that
was a good reminder just to kind of give yourself a chance to recharge a little bit.”
(ID3, parent)

“Self-care was helpful, especially when it talked about managing your expectations
for your recovery and giving yourself some grace.” (ID1, parent)

“It was like we were reading a diary of what we were going through. ... " (ID6,
parent)

“It helped me to know that there’s other people that got the surgery because it kind
of feels like it's just me ... like, everyone around me doesn’t even know what
scoliosis is.” (ID9, teen)

“IWe liked] the flexibility because the weeks after surgery ... we just wouldn't have
been able to participate if it had to be during business hours.” (ID9, parent)

“Sometimes | would get really tired, and | could pause it and go back to it later ... so
| liked doing it when | had nothing else to do.” (ID6, teen)

| felt that you guys needed to maybe wait a little longer [to send the first postsurgical
lesson] ... it was literally like the next day when we were home, and I'm like, “I've
already got my hands full!” (ID2, parent)

“Sometimes [the timing of lessons] was good and sometimes it wasn't. Like right
after the surgery maybe not as long of lessons ... it was really hard to do. | was
hurting a lot and | didn't really feel like doing it at the time.” (ID6, teen)

“I tended to get a little frustrated because | want to get through the lesson and
| wanted to learn, but it felt like | was learning the same things over and over
again.” (ID2, parent)

“I felt like it was repeating it too much, like if it was saying an example, then it would
say, like, kind of the exact same examples in a couple more pages.” (ID9, teen)

“It would've been cool if it worked on a mobile phone or a mobile platform.” (ID1
parent)

“One thing that could help is to kind of gamify it a little bit ... maybe even sprinkled
throughout add some multiple-choice questions and something just to kind of
engage people.” (ID3 parent)

treatment components/skills, specifically: (1) cognitive
and relaxation skills helped adolescents and parents
cope with stress, (2) cognitive and relaxation skills helped
adolescents cope with pain during recovery (3), strategies
for improving sleep were beneficial both before surgery
and during recovery, (4) activity pacing and goal-setting
were used to gradually return to regular activities, and (5)
parents valued strategies to encourage self-care. Two
themes related to the perceived helpfulness of the general

structure of the program were identified: (1) families
found narratives relatable and validating and (2) families
appreciated the flexibility of the online program. Though
feedback was highly positive overall, participants pro-
vided suggestions for improvement with the most consis-
tent feedback related to (1) rethinking timing and
reducing the length of the first postoperative lesson, (2)
reducing repetitive lesson content, and (3) enhancing
program accessibility and interactivity.



Adverse Events

No adverse events were spontaneously reported during the
study. As noted above, one adolescent participant needed
to undergo major second surgery during the study period
and thus the family was subsequently withdrawn from the
study but allowed access to the intervention.

Discussion

The goal of this pilot study was to examine the feasibility and
acceptability of an Internet-based perioperative psychosocial
treatment program to reduce acute and chronic postopera-
tive pain among adolescents undergoing major surgery. Our
findings confirmed feasibility across several metrics, includ-
ing adequate recruitment and retention rates, high treatment
engagement, and excellent assessment completion and reten-
tion. These data demonstrate our ability to effectively recruit
patients and deliver an intervention program during both the
preoperative and postoperative phases, a highly demanding
time for families. Moreover, the intervention program was
well received by adolescents and parents according to quan-
titative ratings and qualitative feedback. Families highlighted
numerous strengths of the program as well as notable areas
for improvement.

To our knowledge, this is the first pilot feasibility study
of an Internet-delivered psychosocial intervention for ado-
lescents undergoing major surgery. Despite the known risk
for developing persistent postsurgical pain (CPSP”**), very
few perioperative psychosocial interventions have been
evaluated in this population, and none have been delivered
remotely via the Internet.'” There are programs delivered
through smartphone applications to provide pain manage-
ment strategies to adolescents focused on reducing acute
postoperative pain,” although program outcome data have
not been published. Our intervention program is unique in
targeting a broader range of known risk factors for the
transition from acute to chronic pain, including adolescent
and parent anxiety and sleep disturbance. The develop-
ment of a flexible, accessible, and low-cost intervention
delivered via remote technology to adolescents undergoing
major surgery has the unique potential for widespread
dissemination and broad reach, overcoming significant
barriers related to access and family burden of in-person
psychosocial interventions. Additional strengths of this
pilot study include the development of both adolescent
and parent versions of the intervention program, imple-
mentation during the preoperative and postoperative per-
iods, and the use of quantitative and qualitative metrics to
evaluate intervention acceptability.

Despite several strengths, this study also carries notable
limitations. A single-arm pilot design was chosen to prioritize
the evaluation of feasibility and acceptability, as is appropriate
for research on newly developed interventions.>® However,

CANADIAN JOURNAL OF PAIN 21

this study design and the small sample size do not allow for
an evaluation of treatment efficacy. The lack of a control
group further limits the ability to determine the feasibility of
randomization. We did not include a longer-term follow-up
assessment and thus could not evaluate retention rate beyond
3 months. Moreover, five adolescent—parent dyads (42% of
the sample) did not participate in the optional qualitative
interview portion of the study. Finally, the majority of the
sample comprised white females who underwent a single
type of surgery at a single medical center in the northwestern
United States. Although the sample demographics are repre-
sentative of youth undergoing surgery,”” findings may not
generalize to a more diverse population or those undergoing
other types of major surgeries. Future studies will be needed
to ensure that intervention engagement and acceptability
remains high in more racially and socioeconomically diverse
samples.

Given findings highlighting the feasibility and acceptabil-
ity of this Internet-delivered psychological intervention pro-
gram, an important next step is to evaluate the efficacy of the
intervention in a full-scale randomized controlled trial.
Indeed, given the favorable feasibility outcomes, we revised
intervention components and developed a fully functional
smartphone application and website to deliver the interven-
tion in a multisite, fully powered randomized controlled trial
(NCT04637802, ClinicalTrials.gov). For further details and
trial protocol, please see Rabbitts et al.*® The larger trial uses
a 2 x 2 factorial design to separately evaluate the two inter-
vention phases (preoperative and postoperative) in order to
expand understanding of the optimal timing of intervention
delivery. Moreover, the trial uses an active comparator as
a control: a psychoeducational program that provides infor-
mation to families about preparation for and recovery from
surgery but does not include direct training in cognitive-
behavioral strategies. No major changes were made to the
eligibility criteria or study intervention length; however, the
final follow-up assessment was extended to 6 months to
understand the durability of intervention effects in prevent-
ing the transition from acute to chronic pain.

Based on qualitative feedback from families, we made
several modifications to enhance program features and deliv-
ery while maintaining the core intervention content. Most
notable, the original program (previously delivered through
REDCap) was transformed to be delivered via a mobile app
for adolescents and a website for parents (called SurgeryPal),
thus enhancing intervention accessibility and flexibility. We
also reduced the length of the lessons and included several
interactive features, including guided skill practice; symptom
tracking, which triggers personalized “For You” content; and
multimedia components (e.g., videos of parents and adoles-
cents describing experiences and use of skills). Coaching calls
were removed from the protocol to improve intervention
scalability; instead, features unique to digital health platforms
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such as personalized notifications were included to encou-
rage skill use and program completion. Moreover, based on
participant feedback, we amended the delivery timing of the
first postsurgical lesson from 1 week to 3 weeks after surgery
to reduce participant burden during the immediate recovery
period. For a more detailed description of the SurgeryPal app
and website, see Rabbitts et al.>®

There is an urgent need for effective and accessible
psychosocial interventions for adolescents undergoing
major surgery. The current study presents the first evalua-
tion of a promising online psychosocial intervention
delivered during the perioperative period to adolescents
undergoing major surgery and their parents. Preliminary
evidence demonstrates the high feasibility and acceptabil-
ity of the intervention. The program’s content and online
format were well received by families, and participant
feedback was used to modify intervention elements and
create an interactive digital health mobile app (for adoles-
cents) and website (for parents) for the fully powered
randomized controlled trial. Completion of the larger
trial will be a crucial next step in understanding whether
the SurgeryPal program effectively prevents CPSP and
improves longer-term health outcomes among youth,
with the potential for widespread integration into perio-
perative care.
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