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Objective A biopsychosocial model was used to treat pain-associated disability in children and adolescents.
We assessed the clinical outcomes of children and adolescents (8-21 years of age) with pain-associated disability
who were treated in an interdisciplinary inpatient rehabilitation program which included physical, occupational,
and recreational therapy, medicine, nursing, pediatric psychology, neuropsychology, psychiatry, social work,
and education. Psychological treatment emphasized cognitive-behavioral intervention for pain and anxiety
management, and behavioral shaping to increase functioning. Methods We conducted a retrospective chart
review of 41consecutive patients. School attendance, sleep, and medication usage were assessed at admission
and discharge; functional disability and physical mobility were assessed at admission, discharge, and 3-month
follow-up. Results As a group, significant improvements were observed in school status, sleep, functional
ability, physical mobility, and medication usage. Conclusion Findings support the efficacy of an inpatient
interdisciplinary behavioral rehabilitation approach to the treatment of pain-associated disability in pediatric

patients.
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Introduction

Epidemiological studies have determined that more than
30% of children and adolescents experience chronic or
recurrent pain significant enough to cause suffering,
school avoidance, limited participation in physical and
social activities, and disruption of sleep and appetite
(Palermo, 2000; Perquin et al., 2000). Some of these
individuals are very difficult to treat and develop chronic
functional disability. In many medical settings, chronic or
recurrent pain and disability in the absence of an identified
physical cause is attributed to psychological factors.
Interventions that are based on psychological conceptuali-
zations are often poorly received by families and typically
do not lead to significant improvement. Families often seek
the opinions of numerous healthcare providers in search of
medical etiology and treatment of pain. As a result, specia-
lists in the field of chronic pain treatment and research

have adopted a biopsychosocial conceptualization of
chronic pain. This has called for a conceptual shift away
from attempting to differentiate physical from mental pain
and acknowledges the multidimensional nature of pain in
which biological, psychological, social, and environmental
variables interact in the development, maintenance, and
subjective experience of pain and disability (Bursch,
Joseph & Zeltzer, 2003; Zeltzer, Bursch, & Walco, 1998;
Zeltzer, Tsao, Bursch, & Myers, 2006). The biopsychoso-
cial model has been recommended with patients who meet
the criteria for Pain-Associated Disability Syndrome
(PADS). Severe disability that continues for two months
or greater has been adopted as one of the criteria used to
define PADS (Bursch et al., 2003). PADS has been used to
describe a chronic pain condition with frequent and severe
difficulties in functioning, regardless of the location or
cause of the pain (Bursch, Walco, & Zeltzer, 1998;
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Zeltzer et al., 1998). PADS is based on the observation
that the actual tissue damage sustained by a patient, the
perceived severity of the condition, and the degree of
disability exhibited are often widely discrepant. PADS
occurs with many variations in etiology and source of the
original pain. It may begin with illness, injury, viral
infection, or developmental or psychological challenge.
Oftentimes the original trigger may not be identified.
There also is wide variation in the time course of the
development of the disability. Bursch and colleagues
hypothesized that PADS develops when a physical
trauma, illness, or other life circumstance becomes
overwhelming to a vulnerable child who has poor coping
skills regulate  his/her

Furthermore, the physical symptoms may allow the child

and cannot own distress.
to avoid or escape the stressor, associated discomfort, and
negative emotions. Consequently, the child may fail to
develop positive coping strategies and a behavior pattern
in which avoidance of stressful or painful stimulation
occurs along with increasing dependence on others,
social withdrawal, avoidance of school and physical
activity, and progression of functional disability.

Given the multiplicity of possible contributing factors,
Bursch and colleagues (Bursch et al., 1998, 2003; Hyman
et al., 2002) have advocated for a multidisciplinary
rehabilitation intervention that addresses underlying pain
mechanisms (to the extent possible), treats specific symp-
toms (anxiety, depression, avoidance behavior, diminished
muscle strength/range of motion, academic deficits), and
teaches active coping skills to the child and family.
Emphasis is placed on reinforcing more independent
child functioning in activities of daily living, academics,
social interaction and physical exercise. Psychological
interventions are provided in the context of physical
rehabilitation in order to strengthen child and family
coping skills and to help modify interaction patterns that
may be maintaining pain and illness behavior.

The child and family are encouraged to move their
focus away from total elimination of pain as a pre-
condition for recovery. Adaptive functioning instead of
pain severity is used to measure progress.

An inpatient interdisciplinary rehabilitation hospital
setting, in which patients are seen daily by professionals
from several disciplines across multiple situations, is
particularly well suited for implementing a systematic
behavioral intervention to shape functional behavior and
reinforce its generalization (Amari, Slifer, Sevier, Spezio &
Tucker, 1998; Palermo & Scher, 2001). To date, there are
limited published data on inpatient interdisciplinary
rehabilitation programs that have used interventions
comparable to those described in this study. In one case

Interdisciplinary Behavioral Rehabilitation

example, Palermo and Scher (2001) describe the improve-
ments in physical and psychosocial functioning of an
adolescent with a severe pain disorder following an
inpatient rehabilitation admission. Eccleston, Malleson,
Clinch, Connell and Sourbut (2003) investigated 57 ado-
lescents with chronic pain and their accompanying care-
givers who were enrolled in a 3-week interdisciplinary
residential program that emphasized cognitive-behavioral
and physical therapy interventions. Results of their study
that the
reducing distress and improving functioning and school

demonstrated intervention was effective in
attendance.

There are a few programs located in children’s
hospitals and other centers nationally and internationally
(e.g., Cleveland Clinic; http://my.clevelandclinic.org/
childrens_hospital/departments/rehabilitation_services/
programs/pediatric_pain_rehab.aspx) that use the interdis-
ciplinary rehabilitation model to treat patients with chronic
pain (Dobe, Damschen, Reiffer-Wiesel, Sauer, & Zemikow,
2006; Eccleston, Cornell, & Carmichael, 2006; Lee et al.,
2002; Sherry, Wallace, Kelley, Kidder & Sapp, 1999).
These programs appear to vary based upon type of setting,
length of stay, and various disciplines involved, and it
appears that programs may differ regarding the type and
level of psychological interventions used. To our knowl-
edge the outcomes of patients in these programs have
not been described.

The goal of this study was to assess the outcomes of
implementing an inpatient interdisciplinary behavioral
rehabilitation protocol to treat children and adolescents
with pain-associated disability and distress. The conceptu-
alization and the intervention approach are based, in large
part, on the prior work of Zeltzer, Walco, Bursch, Tsao and
colleagues as reviewed above (Zeltzer et al., 2006). We
conducted a retrospective chart review to obtain clinical
outcome data on a sample of children and adolescents
hospitalized for treatment of PADS. We hypothesized
that the group would exhibit significant improvement
across measures of functioning after completing the inpa-
tient protocol as compared to pre-admission functioning.
The clinical sample and the intervention protocol are
described in detail, and the clinical results are presented
in order to contribute empirical support for the interdisci-
plinary behavioral rehabilitation approach to treating
PADS.

Method
Rehabilitation Setting

The inpatient setting is a 33-bed neurorchabilitation
unit that specializes in acute medical and intensive
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interdisciplinary rehabilitative therapies. Patients can be
admitted to the inpatient program in several different
ways. Patients can come through the Multidisciplinary
Outpatient Pain Management Clinic and be screened for
inpatient candidacy. Patients can also be referred from
medical specialists (both locally and out-of-state) or can
also be transferred directly from local medical institutions.
The comprehensive treatment team for the pain program
includes physical medicine and rehabilitation, occupa-
tional and physical therapy, child life/therapeutic recrea-
tion, nursing, education, nutrition, social work, pediatric
psychology, neuropsychology, and psychiatry. At times,
diagnostic consultations with other medical departments
(i.e., neurology, anesthesiology, rheumatology, etc.) were
warranted for some patients in order to assess, confirm or
rule-out various medical etiologies (i.e., neurally mediated
hypotension, Celiac Disease, Lyme’s Disease, etc.).

Procedures and Participants

Patients were determined to be appropriate for the
inpatient pain program if they were 6-21 years old, had
pain and functional disability, and had an adult caregiver
willing to participate in treatment. Formal functional
disability measures were not used during clinical screening
for inpatient admission; rather, patients had to demon-
strate significant pain complaints with functional disability
in the above domains (i.e., social, educational, and
physical) to qualify for admission. Inpatient admission
was considered based on whether the patient had partici-
pated in outpatient services (e.g., physical therapy or coun-
seling) without significant improvement, per patient/family
report and review of preadmission records. Additionally,
individuals who had significant psychiatric needs thought
to require more intensive psychiatric services (e.g., those
with active suicidal ideation) were not admitted to the
inpatient pain program and referrals were provided as
appropriate.

This study consisted of a retrospective chart review.
Forty-nine patients were admitted for inpatient treatment
of PADS in the preceding 7 years. With approval from the
institutional review board, we conducted a retrospective
chart review to determine which patients met criteria for
PADS (and thus, inclusion in the current report) and also
for the data presented in the report. We reviewed pre-
admission summaries, notes from therapist interviews
with child and family members, scores from standardized
assessments of functional disability, clinical questionnaires
regarding coping strategies, inpatient evaluation and
discharge summary reports, written behavioral protocols
(for staff and/or family), and data sheets from direct
behavioral observations. After reviewing these records,

41 patients met the criteria for PADS. Inclusion criteria
for this study included chronic or recurrent pain and func-
tional disability without relief from medications or outpa-
tient therapy. Functional disability was defined by severe
impairment in school attendance, participation in social
activities, activities of daily living, and/or physical mobility.
An adult caregiver had to be willing to participate in
rehabilitation treatment. Exclusion criteria for this study
consisted of individuals who had significant psychiatric
needs which required more intensive psychiatric services,
in addition to individuals and parents who were not in
agreement with and who were unwilling to participate in
the rehabilitation approach because they were seeking
purely medical rather than rehabilitative services in order
to “cure” the pain. Data obtained from reviews were
de-identified and stored separately from the original
clinical files.

Dependent Measures

School Attendance. School status was assessed by the
pediatric psychology therapist, neuropsychologist, and/or
the special educator who interviewed the parents and/or
school staff. School attendance was categorized in the
following manner: No school (not attending regular
school or receiving any formal educational services),
home and hospital teaching (receiving formal educational
services in the home or hospital), part-time (attending
regular school for less than the full scheduled school
day), and full-time (attending regular school for the
entire scheduled school day). If patients were admitted
during the summer time when school is typically not
in session, an anecdotal history was taken regarding
school attendance and functioning during the previous
school year.

Sleep. Presence of sleep problems was defined as any
disruption to a developmentally appropriate sleep/wake
cycle, including late onset of sleep, excessive day sleep,
and frequent night-awakenings. Mindell and Owens
(2003) published age-specific norms for sleep pattern
and duration, which were used to evaluate the develop-
sleep.
Information on sleep was obtained by parent and child

mental  appropriateness of the patient’s
report and behavioral observations. Data on sleep disrup-
tion were classified categorically as present or not, which is
consistent with the method used by Hyman et al. (2002).
Functional Status. Functional status was assessed using
the Functional Independence Measure for Children,
or WeeFIM® (Guide for the Uniform Data Set for
Medical Rehabilitation for Children, 1998), a measure
commonly utilized in pediatric rehabilitation settings
nationwide, and with growing application internationally
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(Wong, Wong, & Wong, 2002). The WeeFIM is a compre-
hensive 18-item, seven-level ordinal scale instrument
designed to measure a child’s needs and changes in
performance in the main functional domains of mobility,
self-care, and cognition. Total scores range from 18
(dependent in all areas) to 126 (complete independence
across all items). The WeeFIM is well validated and
highly reliable, as studied in children with and without
disabilities (Msall et al., 1994; Ottenbacher, Taylor,
Msall, Braun, & Granger, 1996; Ottenbacher et al.,
1997, Sperle, Ottenbacher, Braun, Lane, & Nochajski,
1997).

Clinical significance was determined based upon
baseline and discharge WeeFIM scores. For instance, a
patient with a WeeFIM score of 18 would have significant
difficulties with self-care (i.e., assistance with grooming,
eating, bathing, toileting, and dressing), cognition (.e.,
problem-solving, memory, comprehension, expression,
and social interaction) and mobility (.e., transfers with
shower/tub, toilet, and chair/wheelchair, walking, and
use of stairs). At discharge, a patient with a WeeFIM
total score of 126 would require less supervision and
would be more independent in these areas.

The WeeFIM can be scored by interview with a famil-
iar caretaker or direct observation of a child’s performance
of a task to criterion standards. WeeFIM data presented
here were systematically collected
patient’s inpatient admission by trained rehabilitation
staff (e.g., nursing, occupational and physical therapists)
based on direct observation, and recorded in a weekly
interdisciplinary rounds format by trained staff.

throughout each

Physical Mobility

The WeeFIM mobility subscale was examined separately.
Subscale scores range from 5 (dependent in all areas) to
35 (complete independence). For instance, a patient who
receives a score of 5 would require total assistance for
transfers (both in and out of a wheelchair, toilet and
tub/shower). They would also require total assistance for
stairs and walking. In comparison, a patient who receives a
score of 35 would demonstrate autonomy with these tasks.
It is routine clinical and research practice to examine and
report WeeFIM total scores as well as relevant separate
domain subscores (Grilli et al., 2006; Majnemer et al.,
2008; Prosser, 2007). Because the majority of patients
were not ambulating or using limbs normally at admission,
this subscale was thought to be particularly relevant.

Medication Usage. The total number of medications
prescribed and taken prior to admission and at discharge
was calculated.

Interdisciplinary Behavioral Rehabilitation

Utilization of Coping Skills. Patient’s use of cognitive
behavioral coping skills was tracked throughout admission
on a daily schedule data sheet. A daily schedule was
utilized by all therapists and staff throughout the day to
record observed functional gains in scheduled therapies,
in generalized therapeutic activities with child life and
therapeutic recreational specialists, in various settings
and on the inpatient unit. Staff was instructed to provide
the participants with verbal praise as they observed and
recorded target positive behaviors. The daily schedule
consisted of the following domains: time of day broken
down into 30-min increments, therapy activity, participa-
tion and use of coping strategies (coded using a three-point
Likert scale), tasks demands performed in each therapy
session, and therapist’s comments on patient’s progress.

Inter-Coder Agreement

Except for the WeeFIM, which has published reliability
studies, all of the outcome measures were coded from
the medical charts and a second coder independently
coded 20% of the cases selected at random from the
total 41 cases. For sleep disturbances and school status
exact agreement percentages were 100 and 87.5, respec-
tively. For number of medications prescribed/taken and
number of coping strategies employed throughout the
whole admission, an agreement was scored if the primary
and reliability coders were within plus or minus 1 point.
Using this method, the agreement percentage was 87.5 for
both medication and coping scores.

Inpatient Interdisciplinary Rehabilitation

Baseline. Detailed information about pre-admission history
was obtained from review of previous outpatient and
inpatient medical reports, consultation with medical
providers, and from family and child/adolescent inter-
views. Once admitted to the inpatient program, patients
received several days of baseline evaluations of functioning
by the interdisciplinary staff.

Comprehensive Mental Health Assessment. Patient and
family psychosocial stressors, strengths, coping styles,
patient personality traits, and cognitive abilities were
assessed by pediatric psychology, neuropsychology and
social work, as well as psychiatry as needed. Assessments
consisted of structured and semi-structured interviews
used to obtain psychosocial and family history.
Cognitive-Behavioral Pain Management and Coping Skills
Training. All patients met with a pediatric psychology
therapist and received individualized cognitive-behavioral
therapy approximately two to three times a week to
develop active coping and pain management strategies

such as distraction, focused breathing, progressive
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muscle relaxation, visualization, guided imagery, journal
writing and biofeedback. Preferred coping and pain
management strategies were identified for each patient
and strengthened through verbal instruction, model-
ing, behavioral rehearsal, and positive reinforcement.
Additionally, patients were provided individual therapy to
identify and address psychosocial stressors, and to learn to
differentiate psychological distress (e.g., school anxiety)
from pain or other somatic symptoms.

Differential Reinforcement/Shaping. In conjunction with
the medical team and rehabilitation therapists, pediatric
psychology therapists developed and implemented a struc-
tured behavioral program to differentially reinforce and
shape functional behavior for each patient. Behavioral
shaping strategies were implemented individually based
upon the patients’ own pace and tolerance of demands.
A daily schedule data sheet was utilized by therapists
and staff to record observed functional gains and use of
coping strategies in various settings throughout the day
(scheduled therapies and in generalized therapeutic
activities with child life/therapeutic recreation and on the
inpatient nursing unit). The staff provided the patients
with verbal praise as they observed and recorded target
positive behaviors. Aside from structured assessment of
pain by nursing and medical staff for medication assess-
ment, and prompting of coping strategies in response
to pain complaints, the staff was instructed to provide
minimal social attention to pain behavior. Staff closely
monitored each patient’s tolerance for therapy demands,
and demands and goals were progressed/modified accord-
ingly on a weekly, daily, and within-session basis. At the
end of each therapy day, a pediatric psychology therapist
reviewed each patient’s daily schedule data sheet, and
provided verbal and tangible reinforcement for participa-
tion in daily therapies and particularly for any functional
gains and coping skills used.

Systematic  Desensitization. Within-session goals were
broken down as needed into the smallest steps necessary
to enhance the patient’s tolerance of and success with
increasing physical/environmental demands. Pediatric
psychology therapists worked approximately two to three
times a week with physical and occupational therapists
to identify appropriate steps and to coach the patient in
relaxation or distraction strategies as they progressed
through a desensitization hierarchy.

Additional ~ Therapeutic  Intervention. Throughout the
inpatient stay, each patient received appropriate pain med-
ication and/or underwent medication weans based on rou-
tine pain assessment by nursing staff, physical medicine,
and pediatric anesthesiology consultation. When they
became available in this setting, complementary and

alternative medicine methods (i.e., acupuncture, massage,
energy therapy) were offered to four patients and families,
and utilized by four patients. Finally, sleep hygiene was
addressed via application of relaxation strategies at bedtime
as planned on the schedule.

Parent Training. Pediatric psychology staff provided
ongoing support and education for family members.
Family members were taught how to differentially reinforce
their child’s coping and participation while refraining from
attending to pain and illness behavior. The interdisciplin-
ary staff also modeled and reinforced positive interactions.
Social workers monitored family caregivers’ coping, and
reinforced behavioral recommendations that allowed
children to
independence. Some caregivers were encouraged to view
their child’s participation and positive coping behavior
during therapies and activities from behind a one-way

experience developmentally appropriate

mirror prior to direct integration into sessions. This inter-
vention was employed based upon the clinical judgment of
the pediatric psychology therapist and social worker who
had daily interactions with the caregivers’ progress and role
in providing appropriate of healthy
behavior.

reinforcement

Generalization/Discharge Planning. Families were assisted
in developing a plan for a structured but gradual reintegra-
tion of the child into more developmentally typical home
and school routines. The social worker and pediatric
psychology staff met with the child/adolescent and care-
givers to plan a daily schedule to be implemented upon
discharge and return to home and school based upon
interdisciplinary team recommendations. The daily sched-
ule included activities of daily self-care, school attendance,
homework, physical exercise, and social activities with
family and peers. Discharge planning also included
arrangement for continued outpatient services as needed
with psychology and psychiatry (for medication manage-
ment), as well as physical and/or occupational therapy.
Members of the interdisciplinary team, including special
educators, assisted in planning for school re-entry and
school accommodations as needed (e.g., via school
contact, development of individualized education plans).
Therapeutic recreation specialists conducted community
outings to support generalization of coping strategies to
developmentally appropriate leisure and social activities.

Follow-Up. After discharge, follow-up WeeFIM scores were
obtained for a portion of patients 19 (51%) who were
available by telephone interviews which were conducted
as part of the program’s continuum of care. Patients that
were local attended a follow-up outpatient clinic more
easily.
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Design and Analysis

This study employed a single group, repeated measures
(admission, discharge) design. Data obtained during the
retrospective chart review were taken from information
and measures completed upon the patient’s presentation
at admission to the rehabilitation unit and again at
discharge. For available cases (n=19), functional data
were obtained at three months post-discharge. Pre-
treatment to post-treatment and pre-treatment to follow-up
comparisons were analyzed using t-tests for two related
samples for ratio scaled measures, and the nonparametric
equivalent, Wilcoxon signed-rank test for related samples,
for categorical measures. An alpha value of p <.05 was
set as the a priori criterion for statistical significance.
All statistical analyses for this study were conducted
using SPSS version 15.0.

Results
Demographic and Clinical Characteristics

Forty-nine patients were admitted to the inpatient rehabil-
itation unit for the pain management program and data
from 41 patients were included from the initial record
reviews. Four patients did not meet inclusion criteria
for this chart review (i.e., did not have PADS), and four
others met exclusion criteria (i.e., presented with severe
psychiatric
intervention, or were unwilling/unable to work within the
rehabilitation model). These eight patients were originally
identified as having been admitted for the comprehensive
pain management program; however, their clinical courses

disorders requiring intensive psychiatric

were modified and did not follow the program described
above. Four out of the eight patients had severe psychiatric
symptoms (e.g., active suicidal ideation) and the other
four patients were admitted for acute rehabilitation and
intensive pain management secondary to their medical
conditions (i.e., acute burns and juvenile rheumatoid
arthritis with acute medical complications).

For the 41 included here, a wide range of primary
medical and mental health diagnoses were represented.
Diagnoses included complex regional pain syndrome in
19 (46%) patients, headaches in nine (22%) patients,
abdominal pain in eight (20%) patients, functional gait dis-
order and traumatic brain injuries in four (10%) patients,
post-concussive syndrome, developmental delays, and
Ehlers-Danlos  syndrome in three (7.3%) patients.
Twenty-five (61%) patients also had other primary and/or
co-morbid medical diagnoses. Mental health diagnoses
included anxiety in 17 (41%) patients, depression in
14 (34%) patients, somatoform disorders in nine (22%)
patients, and cluster B traits in three (7.3%) patients.

Interdisciplinary Behavioral Rehabilitation

Table 1. Participant Demographic and Clinical Characteristics

Characteristics n (%) Range Mean (SD)

Age (years) 8-21 13.8 2.79)
Gender
Male

Female

11 26.8)
30 (73.2)
Ethnicity
White
Black

Hispanic

35 (85.4)
5(12.2)
124

Number of visits to healthcare 10.25 (9.94)

specialists prior to admission

Number of previous interventions 8 (8.50)

prior to admission

Number of medications prior 9 (9.16)

to admission

Length of days from onset 13-2096 613 (597.6)

to admission

4-78

Length of staying days 27.1 (16.6)

Overall, the group encompassed a diverse array and
combination of medical conditions and pain symptoms.

Twenty-five (60%) patients had been seen by at least
four or more healthcare specialists prior to admission;
33 (80%) had undergone four or more outpatient diagnos-
tic procedures, medical interventions or surgeries, and
20 (49%) had been prescribed four or more medications
(Table I). Despite receiving these healthcare services, these
patients continued to exhibit pain, distress, and decreased
functioning in the months since injury or onset of
symptoms and prior to admission to the rehabilitation
unit. The mean length of stay was 27.1 days with a
range of 4-78 days.

A comparison of the 19 patients for whom follow-up
data were obtained to those without follow-up data using
a Pearson’s chi-square test showed no statistically sig-
nificant difference for gender [x*(1)=.41, p>.52] or
ethnicity [>(2)=1.70, p > .43]. An independent samples
t-test was used to compare the mean age of the group with
follow-up data to the group without data and indicated no
statistically significant difference [t(39) =—.31, p > .76].

School Attendance

Review of the data revealed that 36 (88%) patients had
disrupted school attendance prior to
Specifically, 15 (37%) did not receive any formal school
services, 19 (46%) received home and hospital services,
and 2 (5%) attended school on a part-time basis. Only

intervention.

5 (12%) attended school full-time. A comparison of
the 19 patients with follow-up data to those without
follow-up data on their school status at admission using

133

220z 1snBny 0z uo 1senb Aq 1£5986/87 |/2/GE/ol0Me/Asdadl/woo dno-olwapeoe)/:sdny Woly papeojumoq



134 Maynard et al.

the Pearson Chi-Square revealed no statistically significant
difference [x*(3) =4.3, p > .24]. At discharge, 35 (86%)
patients were reintegrated into a full day school program,
while 3 (7%) continued with part-time status, 2 (5%)
received home and hospital services, and 1 (2%) did not
return to school (had previously dropped out of college
coursework). School status rank sums between admission
and discharge were significantly different [Wilcoxon
signed-rank test N=34, T=7, p <.001]. A comparison
of the 19 patients with follow-up data to those without
follow-up data on their school status at discharge
using the Pearson Chi-Square test did not reveal statistical
significance [x*(3) =4.5, p > .21].

Sleep

Twenty-nine patients (71%) reported or exhibited
disrupted sleep at admission. At discharge, this number
was significantly reduced to 3 (7%) patients (Wilcoxon
signed-rank test N=26, T=15, p <.001). Comparison
of the 19 patients with follow-up data to those without
follow-up data on sleep status showed no statistically
significant difference at either admission [y*(1)=3.1,
p > .08] or discharge [x*(1)=3.7, p > .06].

Functional Status

The mean WeeFIM total score increased significantly from
106.5 (SD=14.8) at admission to 115.4 (SD=09.5)
at discharge [related samples t(35)=—7.16, p <.001].
For the 19 (46%) patients having 3-month follow-up
data, the mean WeeFIM total score increased significantly
from admission (108.9; SD=12.7) to follow-up [121.5;
SD=5.2), t(18) = —3.86, p < .01]. Independent samples
t-tests found that when comparing the 19 patients with
follow-up data to those without follow-up data on the
total WeeFIM score indicated a statistically significant
difference at both admission [t(39) =—2.6, p <.01] and
discharge [t(39) =—2.5, p <.02].

Physical Mobility

The mean WeeFIM mobility subscale score increased
significantly from 25.9 (SD=8.0) at admission to 29.8
(SD=5.2) at discharge [Related samples t(35) = —4.60,
p <.001]. The mean physical mobility subscale score for
the 19 patients with 3-month follow-up increased signi-
ficantly from 27.0 (SD=8.0) at admission to 33.4
[SD=2.1; t(18)=-339, p<.0l] at
Independent samples t-tests comparing the 19 patients

discharge.

with follow-up data to those without follow-up data on
the physical mobility subscale found statistically significant
differences at both admission [t(39) = —2.5, p < .016] and
discharge [t(39) = —2.3, p < .026].

Medication Usage

Patient’s mean number of prescribed medications (anti-
depressant, anxiolytic, analgesic, anticonvulsant, etc.)
decreased from 6.8 (SD=4.0) at admission to
4.6 (SD=3.1) at discharge [t(40) =4.66. p <.001]. The
number of patients taking 7 or more medications
decreased from 19 (46%) at admission to 8 (20%) at
discharge and 17 (41%) were taking 3 or fewer.
Comparison of the 19 patients with follow-up data to
those without follow-up data on the number of medica-
tions taken using an independent samples t-test showed
no statistically significant difference at either admission
[t39)=—.44, p>.66] or discharge [t(39)=—.24,
p > .81].

Utilization of Coping Skills

During intervention, data were collected on patient’s use
of coping strategies via the written daily schedule data
sheet. Members of the interdisciplinary team recorded
what strategies were used, if any, in each of their own
scheduled therapy activities. Patients were observed to
engage in a variety of coping strategies throughout their
admission: 95% utilized distraction, 83% used focused
breathing, 61% engaged in guided imagery, 56% practiced
positive self-talk, 44% engaged in progressive muscle
relaxation, and 29% used biofeedback. In addition, 17%
engaged in journal writing, while one patient manipulated
a stress ball during physical therapy sessions. Patients used
an average repertoire of four different coping strategies
during their structured day (range 1-6).

Discussion

The patients described in this study were admitted to
the inpatient rehabilitation program for treatment of
PADS. We hypothesized that, as a group, the patients in
this sample would show significant improvement across
measures of functioning after completing the inpatient
protocol as compared to their pre-admission functioning.
As a group, patients showed statistically and clinically
significant improvements in the areas of functional ability
and physical mobility after participation in the rehabilita-
tion program. Clinical significance was determined by
comparing patient’s admission and discharge WeeFIM
total and subscale mobility scores. For example, a patient
at admission may have had significant difficulties with self-
care, cognition and mobility. At discharge, a patient would
likely exhibit more autonomy and require less supervision
in these areas of functioning. Patients also showed
improvements in school status, sleep, and medication
use. Patients appeared responsive to the treatment
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protocol consisting of differential positive reinforcement of
coping behavior and compliance with demands of
gradually increasing difficulty within the rehabilitation
model. For those with available follow-up information,
it appeared that physical functioning was maintained or
continued to improve in this group after discharge. Given
the diversity of medical conditions and wide age range of
patients, we were encouraged to find that this integrated
approach was useful and generalized across ages, diag-
noses, and presenting problems. We believe that the
protocol was feasible for such a wide developmental
age range because of individualized shaping procedures
and cognitive-behavioral interventions (e.g., distraction,
imagery, etc.) that could be modified for different ages.

This study contributes to the literature on PADS by
presenting the clinical outcomes of an interdisciplinary
inpatient program for the treatment of PADS. As previous
literature has suggested (Bursch et al., 1998; Eccleston,
et al., 2003, 2006; Hyman, 2002; Palermo, 2000) the
single most important consideration for the treatment of
PADS may be the need for a biopsychosocial rehabilitation
model, rather than the dichotomizing of etiologic factors
(i.e. physiological and psychological). In this study the
integrated approach included medical, educational,
family, and environmental interventions. It illustrates the
benefits of individualized shaping and cognitive-behavioral
interventions. Use of shaping may allow children to
experience their first successes in small steps, which may
then help promote increased coping and motivation to
recover. The rehabilitation hospital setting provides a
unique environment, in which multiple staff members
across settings and situations can prompt and differentially
reinforce functional gains and coping behavior while not
reinforcing pain or illness behavior.

The results presented in this study are based on a
retrospective chart review of the outcomes for a clinical
intervention protocol. Thus there are obvious limitations,
such as lack of a treatment control group to account for
any non-specific effects of inpatient treatment. We also
could not fully evaluate variability in response to treatment
because of the large number of potential sources of
variability, patient characteristics and the relatively small
sample size studied. Therefore, we did not have enough
statistical power to examine which specific types of
patients responded best to the treatment protocol.
We also did not employ blinded raters or systematically
assess the fidelity with which the protocol was implemen-
ted across patients.

Another limitation was that follow-up data were only
available for about one-half of the patients and this limits
the generalizability of the results. Additionally, we found a
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significant difference between the patients with follow-up
data compared to those without data in physical mobility
and total functional status scores at admission and
discharge, which limits our ability to make conclusions
about the long-term outcomes of these patients. Also,
apart from the interdisciplinary scoring of the WeeFIM,
different therapists and clinicians utilized a variety of
formal and informal methods and measures to assess
social functioning, coping, psychosocial stress, etc. Given
that this was a retrospective study conducted over the
course of 7 years, it is limited by heterogeneity in the
patient cohort and chart documentation.

It is also important to note that, although the nursing
staff and medical staff obtained subjective ratings of pain,
these were not emphasized with the patients or included
as an outcome measure in this article. The emphasis on
functional measures rather than subjective pain ratings
is an important part of the behavioral rehabilitation
approach. Furthermore, we have noted that patients
show little variability in their pain ratings during admis-
sion, often giving continued high ratings of pain (9 or
10 out of 10) despite observed positive affect during
participation in therapeutic and leisure activities. Given
that this was not a controlled experiment, we cannot
claim a causal relationship, nor did we attempt to disman-
tle the relative contributions of the many therapeutic
components included in the protocol.

Future research should examine prospective rando-
mized controlled clinical trials involving multiple centers
utilizing the same protocol. Future studies should also
incorporate additional standardized outcome measures
commonly used with this population (e.g., the Functional
Disability Inventory, Walker & Greene, 1991). Pediatric
psychology staff on the unit now administers objective
measures to assess coping, pain, functional disability,
mood, and anxiety. All patients fill out these standardized
measures at time of admission, discharge, and follow-up in
the outpatient pain management clinic. Future prospective
studies should focus on long-term maintenance of gains,
use of consistent standardized, reliable, and valid measures
to comprehensively assess sleep, emotional functioning,
functional disability, coping, and pain at admission,
discharge, and follow-up. Future research also should
examine when children begin to report decreased subjec-
tive pain, as they exhibit significant and sustained improve-
ments in function across domains. However, this may not
occur until later during follow-up care.

Future research should examine the cost-benefit ratio
for an interdisciplinary inpatient rehabilitation treatment
approach that targets PADS. This requires close consider-
ation given the great cost of an inpatient admission and
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likelihood that insurance companies may deny inpatient
treatment for this reason. However, the burden of pain
and resultant impairment frequently leads to extensive
health-seeking behavior. Health-seeking patterns can
result in frustration and be costly for patients, their
families, and medical professionals. Of note, Palermo
(2000) published a case report that examined the cost-
effectiveness of an inpatient rehabilitation treatment
approach. Based on the cost analysis, Palermo hypo-
thesized that the expenses of an effective and relatively
short (i.e., 22 days) inpatient admission may be far less
compared to the cost of several years of outpatient medical
interventions. In the above case study, the length of the
inpatient admission and estimated baseline are comparable
to the mean length of stay and baseline found in the
present study. Overuse of healthcare resources can have
significant economic costs, but with appropriate treatment,
potential lifelong patterns of unnecessary health care use
can be avoided. Future studies are needed to examine
individual differences in response to treatment because it
is likely that variability exists. Studies aimed at predicting
responsiveness to treatment (e.g., who benefits most and
why) are necessary in the future to better understand the
contributing factors for treatment outcome variability
(i.e. age, diagnosis, length of baseline, location of pain,
etc.) with a larger sample size.

Conclusions

Children and adolescents with PADS are a subset of
chronic pain patients with common difficulties in daily
functioning, regardless of the location and etiology of the
pain. Once a downward spiral of pain and disability begins,
use of a biopsychosocial model that addresses contextual
factors is highly recommended to ensure that a compre-
hensive and appropriate assessment and treatment plan is
adopted. The interdisciplinary behavioral rehabilitation
approach described in this study appears promising
for increasing functioning, as defined by physical per-
formance, increasing school attendance, improving sleep,
use of active coping strategies, reducing medication usage,
and possibly reducing future over-utilization of healthcare
resources.
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