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Abstract. In the field of pediatric neurorehabilitation, there is a dearth of well-defined models of care for children with brain
injuries and research to support them. Literature reviews of both adult and pediatric studies suggest that programs involving a
comprehensive and holistic approach to care may be particularly effective in addressing the issues faced by individuals recovering
from acquired brain injury. The primary purpose of this paper is to propose a model of holistic neurorehabilitation for children
with an acquired brain injury, and to describe its theoretical bases. The paper describes such a program developed at Children’s
Specialized Hospital in New Jersey, USA, and presents a brief synopsis of the program’s philosophy, components, goals, and
therapeutic interventions. In addition, the paper discusses the type of data necessary to demonstrate the clinical utility and
cost-effectiveness of such a program, and calls for future research to examine this.
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1. Introduction

In the field of pediatric neurorehabilitation, there is
a dearth of well-defined models of care for children
with brain injuries and research to support them [26].
Laatsch et al. [13] reviewed the literature and found
only 27 published studies testing the efficacy of cer-
tain approaches. Of these, only one class | study was
found [5]. It supported the use of a comprehensive
rehabilitation program for children with acquired brain
injury. This study and others reviewed by Laatsch et
al. [13], coupled with findings from the adult literature
on the potential effectiveness of comprehensive holis-
tic programs for adults with acquired brain injury [7],
lead to a reasonable question of whether such a model
could be a valuable contribution to the field of pediatric
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neurorehabilitation. The primary purpose of this paper
is to propose a model of holistic brain injury rehabilita-
tion for children, developed by the first author. Secon-
darily, it describes the type of “data” that is necessary to
demonstrate the clinical utility and cost-effectiveness
of such a program for children.

2. Historical influences on the development of a
pediatric holistic brain injury rehabilitation
program

Early efforts at holistic brain injury rehabilitation
programs for adults with severe traumatic brain injury
(TBI) were described by Ben-Yishay & Diller [2], and
later by Prigatano et al. [20]. These programs empha-
sized the importance of clarifying the underlying cog-
nitive deficits that a patient demonstrates and teaching
patients how to compensate for those deficits in the
context of interpersonal relationships [17]. The impor-
tance of a therapeutic milieu for achieving these goals
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in post-acute patients was emphasized. In due course,
the problem of impaired self-awareness was also iden-
tified as a major barrier to returning brain dysfunc-
tional patients back into a socially-reintegrated envi-
ronment [3]. The role of psychotherapeutic interven-
tions in the context of this treatment approach was also
emphasized [2].

These holistic programs were not intended for pa-
tients with severe neurobehavioral dyscontrol. Their
behavior was often disruptive to the milieu process and
they were best treated by other methods [25,27]. How-
ever, for patients with moderate to severe TBI, who had
sufficient behavioral control to work within the context
of a milieu program, early research efforts into the use
of such a model produced encouraging results [4,19].
Later follow-up studies replicated earlier observations
and expanded insights [12,21]. The importance of the
therapeutic alliance with patients and their families was
shown to relate to rehabilitation outcome [21] and the
maintenance of achieving rehabilitation goals several
months and years post discharge [12].

Given these findings, the question naturally arose
whether such programs could be applied to school-age
children who had suffered severe brain injury, but had
a reasonable chance of returning to the school environ-
ment and adjusting to the permanent (although chang-
ing) effects of their brain injury. The first author at-
tempted to develop such a program to meet the needs
of children. This program has developed over time, but
was initially established in May of 2003 at Children’s
Specialized Hospital in Fanwood, New Jersey, USA.

3. A pediatric holistic neurorehabilitation
program: Philosophy, structure, goals, and
treatments

While the work of Ben-Yishay and Diller [2] and
Prigatano et al. [20] was with young adults, many of
the goals and methods of interventions seemed poten-
tially applicable to school-age children. Could one
identify cognitive problems that underlay the child’s
major difficulties in adjustment? If this was possible,
could a milieu environment using “coaches” help the
child function at a higher psychosocial level within the
context of group activities and ultimately within the
school environment? Could specific techniques such as
the “hot seat” method be successfully applied to chil-
dren? Do children with severe TBI have impaired self-
awareness and if so, could this problem be addressed
within the context of individual and group activities

delivered in a holistic milieu day-treatment program?
Could the child benefit from talking about his or her
emotions and how they impact the child’s self-concept
and self-esteem? Finally, does aggressive work with
family members, or relevant “significant others”, result
in a better treatment outcome for the child, as has been
shown with adults [21]? These questions guided the
development of the pediatric version of a holistic brain
injury rehabilitation program.

Others have attempted to address some of these ques-
tions as well. Fletcher-Janzen and Kade [9] had de-
veloped an extension of the adult holistic model of
neurorehabilitation for children, but did so for a post
-acute inpatient population. They merged neurodevel-
opmental and neuropsychological paradigms of reha-
bilitation, and used an interdisciplinary team within a
framework of a psychotherapeutic milieu [20]. They
maintained the six stages of rehabilitation developed
by Ben-Yishay [3] as the guiding focus of their inter-
ventions. Staff therefore works with the child with-
in the context of a developmental framework over: 1)
engagement in the rehabilitation process, 2) awareness
of deficits, 3) mastery of compensatory strategies, 4)
control, 5) acceptance of personal deficits and the abil-
ity to incorporate necessary changes in their life while
6) forming a sense of identity for the child. This neu-
rodevelopmental model also influenced the model de-
veloped by the first author, for use with brain-injured
children in an outpatient setting.

The structure of the day-treatment program devel-
oped by the first author closely parallels what is done
with adults. Children are seen 5-1/2 hours per day for
4 days per work week. Patients are seen within the
context of a milieu, which in the present model, is de-
livered in a simulated classroom environment. Chil-
dren are referred to as “students” rather than “patients,”
and are separated into one of two groups, based on the
child’s age (6-12 years, and 13-21 years) or, alterna-
tively, by the constellation of the patient characteristics
at that time (i.e., the nature and level of neurocognitive
functioning and primary areas of neuropsychological
impairment). There is a maximum of nine children
per simulated classroom, with a staff-to-child ratio of
2:1 or 3:1, depending on the training activities for the
group.

Unlike the adult model, children are not treated “in
cycles”. Most children are in need of these services
immediately following their discharge from acute inpa-
tient rehabilitation, when they have surpassed the need
for intensive inpatient medical management, but are not
yet prepared to return to school. Children are therefore
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accepted into the outpatient pediatric program on an
open-enrollment basis, and are not limited to a certain
time frame in which they begin and end their treatment
program. Rather, their length of stay is determined by
ongoing functional evaluations and the assessment of
the child’s progress toward the achievement of goals
needed to succeed in school. The clinical staff is re-
ferred to as “coaches,” and is comprised of an interdis-
ciplinary group of therapists who work in an interdis-
ciplinary fashion to achieve transdisciplinary goals.

Long-term and short-term goals are identified for
each child. Long-term goals focus on the needs of the
child as they develop and are established based on the
age of the child and the extent and nature of their brain
dysfunction, but overall, the goals involve the attain-
ment of the six stages of rehabilitation developed by
Ben-Yishay [3]. Short-term goals focus on the ame-
lioration and compensation of cognitive impairments
as they are presently observed within the context of a
rehabilitation program. Thus, short-term goals focus
on helping the child in the here and now to understand
the nature of their deficits, verbalize their understand-
ing of them, and finally, to identify and apply appro-
priate compensations to deal with their impairments
following brain injury.

A fundamental difference, however, exists in the ap-
plication of holistic neurorehabilitation principles to
adults versus children, namely, with respect to self-
identity. Children are, of course, in the process of de-
velopment. The young adult, however, has a clearer
image of “who they are.” For the adult patient, the
major problem after brain injury is dealing with their
altered sense of normality [17]. For children it is a
different scenario. The child has an evolving sense of
identity at the time of their brain injury. They need
considerable guidance in developing a realistic view of
who they are now and how the brain injury may affect
them as they grow.

Other additions and adaptations have been made to
the model, in consideration of the unique character-
istics of developing children, as well. For example,
insights from Montessori [14] and Vygotsky [24] are
incorporated into this pediatric model of care. In it,
there is a strong emphasis on developing language as
a method of coping and learning. Incorporating Vy-
gotsky’s theories into therapeutic techniques, the staff
develops “apprenticeships” with the children in order
to teach strategies and guide the child through increas-
ingly difficult tasks within an environment of error-free
learning [15]. Also, techniques such as modeling, scaf-
folding, articulation (i.e., child explains to the therapist

in his/hers own words what he is doing and why he is
doing it), reflection (i.e. child is asked to estimate how
they will perform on a given task and then rate their ac-
tual performance according to their prediction or stan-
dard), and increased complexity and exploration (i.e.
child is engaged by the therapist in an exercise to “raise
the bar” and attempt new tasks on their own) are some
of the many “tools” used by the therapists to assist the
child in meeting the rehabilitation goals. The children’s
success in integrating these strategic learning experi-
ences into a schema relies on their ability to experiment
at their own pace without fear of failure (Montessori).
The psychotherapeutic milieu of the holistic pediatric
brain injury program provides the context, or environ-
ment, for this form of learning.

4. Admission/eligibility criteria

Children with a history of acquired brain injury be-
tween the ages of 6 and 21 years, and who demonstrate
neuropsychological and/or functional impairments sec-
ondary to that injury are eligible for entry into this re-
habilitation program, regardless of pre-existing learn-
ing disabilities. Children with pervasive developmen-
tal disorders, autistic spectrum disorders, and/or mental
retardation are not admitted. Children must be func-
tioning at Levels VI to VI11 on the Ranchos Los Amigos
Scale, physically capable of enduring a 5-1/2 hour pro-
gram four days per week, demonstrate sufficient levels
of motivation and cooperation, and the ability to attend
to a structured task for at lest 15 minutes, with cueing.

Due to the emphasis on verbally-mediated treatment
modalities, children must be able to understand and
follow simple one-step directions and to communicate
their basic wants and needs. Independence in activities
of daily living (e.g., toileting, clothing management,
feeding, etc.) are required, unless a personal aide or
parental support is available to provide the necessary
assistance for children who require close supervision of
their ADLs. Also, the child must demonstrate adequate
behavioral control and not pose imminent danger to
self or others. Family members must participate in
family conferences, family support groups, attention
to the child’s medical needs, and be compliant with
all financial and legal matters related to their child’s
rehabilitation.
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5. Goals

The long-term goals for each child are relatively
generic and follow the six stages of rehabilitation [3] as
adapted by Fletcher-Janzen and Kade [9] and described
above. As is true with adults, the emphasis is on engag-
ing the child in the rehabilitation process and having
them become appropriately aware of their strengths and
limitations. They are then taught mastery and control
skills in order for them to appropriately manage their
neuropsychological deficits in interpersonal situations.

After participating in the rehabilitation program for
one month, and at least quarterly thereafter, the child,
the parents, and the staff meet together to identify the
specific short-term goals that will be focused on for that
child. Using the Ben-Yishaian model, the staff iden-
tifies “linchpin” problems for a given child and devel-
ops a plan of action to help the child approach these
difficulties within the context of a therapeutic milieu.
Saturated cueing is used, along with the earlier men-
tioned techniques, to improve the child’s awareness and
understanding of their difficulties within the simulated
classroom environment. Goals are written in a fashion
to increase awareness and understanding of the prob-
lems for the child. In this context, “poster goals” are
established for each child and placed on the classroom
wall. They target “the problem,” “the solution to the
problem,” and the “strategies” (i.e., steps) that would
need to be followed in order to ameliorate the selected
problem. The child’s goals are presented to the child
in full view and with the participation of the therapeu-
tic community via the “hot seat” exercise described by
Ben-Yishay. During this exercise, the child works with
a “coach” in an intensive dialogue (appropriate to the
child’s cognitive abilities) to understand the nature of
the targeted problem, its solutions, and the strategies
necessary for amelioration. The child restates the in-
formation in his own words, indicates his level of en-
dorsement of the goals, and solicits feedback from the
staff and his peers regarding their view of the child’s
level of openness to the plan. This exercise allows for
the therapeutic community to endorse the child’s treat-
ment plan and to establish a “pledge” of assistance to
help the child achieve their desired goals, and is a direct
adaptation of the model utilized by Ben-Yishay and
Diller [2]. The presentation of goals in such an exer-
cise, the signing of a child-friendly “contract” symbol-
ically indicating his or her endorsement of them, and
the posting of the goals on the walls of the simulated
classroom to remain in full view of the child and his
peers helps to increase the likelihood of rehabilitating

better awareness and understanding of the deficits, and
to encourage vicarious reinforcement and social learn-
ing for all students in the program. This practice also
facilitates the probability that the child’s peers will be-
come “peer coaches,” using cueing in various settings to
improve the child’s overall utilization of compensatory
strategies.

6. Therapeutic activities

There is a wide variety of therapeutic activities that
are involved in the program. Various small group exer-
cises are conducted within the context of the 5-1/2-hour
per day program, with the content and complexity of
the group exercises adapted to the child’s age and level
of cognitive ability. Following is a brief summary of
the group activities:

6.1. Focus group

The Focus Group is the fist group of the day, and
involves a 20 minute “breakfast hall” activity, the pur-
pose of which is to re-orient the student to the milieu
structure and to provide a “natural” setting to practice
orientation, initiation, and communication skills within
a social context.

6.2. Orientation group

This group occurs daily after the Focus Group, and
runs for 40 minutes. Its purpose is to provide a sense of
purpose/motivation for the day’s activities, to facilitate
awareness and acceptance of one’s challenges, and to
develop a habit of daily goal setting and self- monitor-

ing.
6.3. Group counseling/play therapy

One of the program’s psychologists provides play
therapy for the younger children, and group counsel-
ing for the older children/adolescents. The purpose of
this group is to promote an understanding of the effects
of the neuropsychological changes that have occurred
following the child’s brain injury, and to provide a fo-
rum for working through the emotional and behavioral
consequences of the child’s brain injury in a group of
peers with similar challenges.
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6.4. Attention group

Attention Group is conducted twice weekly from
30-60 minutes, with the purpose of rehabilitating sus-
tained, selective, and divided attention in both highly
structured and increasingly distracting environments.

6.5. Executive functioning group

This group focuses on promoting the development of
the executive functions and reasoning skills necessary
for functional independence in the community. It al-
so provides opportunities for the rehabilitation of self-
awareness of the child’s areas of cognitive strengths
and weaknesses.

6.6. Memory group

The Memory Group introduces and reinforces var-
ious memory strategies to aide in the acquisition and
recall of both verbal and visual information. The re-
mediation of memory impairment is addressed through
the utilization of a component skills deficit analysis and
the development of individualized strategies to address
the correspondent deficits (e.g. attention, executive
functions, information processing, etc.).

6.7. Language group

This group is conducted by a speech therapist, and
focuses on the cognitive-linguistic, meta-linguistic, and
pragmatic communication skills for the development of
functional language pertinent to academic, community,
and social settings.

6.8. Movement/sensory-motor group

This group is conducted by an occupational thera-
pist, with the purpose of facilitating the integration of
cognitive, gross motor, and fine motor skills, in order
to improve motor planning and performance of multi-
level physical activities.

6.9. Socialization/community group

This group focuses on the promotion of a sense of
affiliation, the development of appropriate social inter-
action skills. It also provides an opportunity to verbal-
ize feelings and concerns with regard to adjustment to
disability.

6.10. Activities of Daily Living (ADL's) group

The ADL’s group facilitates the patient’s ability to
safely incorporate living and leisure skills into their dai-
ly repertoire. Treatment consists of activities that focus
on meal planning and preparation, horticultural skills,
board games, out-trip planning and implementation, in-
dividual and group crafts projects, money management,
health and nutrition competence, safety awareness and
basic first aid, transportation issues, household man-
agement, and as appropriate, sex education.

6.11. Music group

Music Group is conducted in a small group for-
mat, with the purpose of promoting development of
basic cognitive, creative, and executive functioning
skills, while utilizing instrumental music as a therapeu-
tic medium. The music group focuses on initiation,
control, modulation, motor planning, attention, con-
centration, memory, information processing, social in-
teraction, cooperation, persistence, and self confidence.

6.12. Sudy skills group

This group is conducted in a small group format,
with the focus of increasing the probability for transfer
of learning of compensatory strategies to a student’s
school assignments. The group also allows the child an
opportunity to apply metacognitive strategies learned
in the program on tasks that are ecologically valid

6.13. Reading group

Reading Group is conducted for the younger children
in the program, one day per week, with the goal of
promoting the development of necessary reading skills
and reinforcing the cognitive strategies learned in the
program to facilitate efficiency in reading, decoding,
and reading comprehension.

6.14. Writing group

This group is conducted in a small group format one
day per week, with exercises involving expressive writ-
ing, pragmatics, motor planning, syntax, semantics,
and verbal reasoning.
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6.15. Self-advocacy group

This group helps the child to apply strategies ac-
quired in the program to the function of self-advocacy.
The group format involves discussions, role-playing,
letter writing, exercises, and public speaking. Group
activities are designed to focus on: awareness of
deficits, problem solving, decision making, assertive-
ness, re-injury prevention, addressing environmental
barriers, identification of environmental supports and
accommodations necessary for re-integration into the
community and school settings, and developing a re-
sponsible sense of self efficacy.

6.16. Social applications| & 11

These are two separate groups which occur daily for
30 minutes each, and provide the children the opportu-
nity to apply their cognitive and behavioral strategies
in an informal snack and lunchroom setting. They al-
so allow the staff the opportunity to assess the child’s
deportment and ability to transfer skills.

7. Preparation for school re-entry

Within the context of this program, children are pro-
vided individual educational tutoring by special educa-
tion teachers who are familiar with the child’s brain in-
jury, the rehabilitation program model, and the child’s
underlying cognitive disturbances and strategies being
taught. The tutors are contracted by the child’s school
district through the local county’s Department of Spe-
cial Education, but work within the context of the pe-
diatric neurorehabilitation program. The child’s reha-
bilitation goals are applied to the academic curriculum.
This practice allows for the mastery, and habituation of
skills in academic activities, and thereby facilitates the
transfer of learning into the educational tasks and the
child’s role of “student”.

8. Family involvement

Family stress has a profound impact on rehabilita-
tion outcome for children [10]. Ponsford et al. [16]
found that providing families with booklets that edu-
cated them on the typical sequelae of pediatric brain in-
jury significantly reduced parental and child stress and
misattributions for their child’s neurobehavioral symp-
toms. Families need to be educated and empowered to

coach and advocate for their children within the com-
munity. Bragaetal. [5] found that families can be inten-
sively trained and supervised by therapists to provide
effective rehabilitative interventions at home. With-
in adult models of holistic neurorehabilitation [8], the
family’s participation in the program has been found
to promote greater levels of understanding for the ra-
tionale and goals of the clinical interventions, thereby
increasing the family’s willingness and motivation to
carry over the interventions at home. This is also the
case in the pediatric program described in this paper.
For children, utilization of parents to reinforce skills at
home is a “natural fit,” as parents often oversee their
child’s development of skills and abilities in activities
like homework, lessons, and practices in other venues
of their lives. Thus, neurorehabilitation can be fit into
a similar framework for many families, with the nat-
ural and reinforcing relationship between parent and
child facilitating the child’s mastery and habituation of
strategies learned.

In the program described here, family involvement
is strongly encouraged. However, many families’ eco-
nomic realities necessitate both parents working, and
thereby limit their availability for direct and intensive
involvement in the treatment program. Given these cir-
cumstances, the program endeavors to integrate fami-
lies in the treatment plan via the following avenues. On
the first day of their child’s admission to the program,
families begin the education process when they are as-
signed a “primary therapist” who acts as their child’s
ombudsman throughout the child’s rehabilitation, and
keeps the family up to date on the child’s performance
through regular in-person meetings or telephone con-
sultations. The primary therapist, along with the pro-
gram social worker, also acts as an advocate for the fam-
ily as they negotiate the various inroads that need to be
made throughout the long community re-entry phase,
and often accompanies parents to related meetings in
the community. Family members are invited to partic-
ipate in weekly family support groups that are didactic
and emotionally supportive. Each child is also assigned
a psychologist who treats the child in individual and
family psychotherapy sessions. In this way, the family
is involved in ongoing education and communication
regarding their child’s performance, and is provided
emotional support and guidance by the clinical staff in
strategies their child should be practicing at home. This
allows for the child to be supported in a system that
understands and facilitates the child’s application of the
strategies learned in the program, without requiring the
family to be the primary deliverer of services, nor to
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attend the program daily. The family is also considered
part of the discharge planning and community transi-
tion team while their child is in treatment, and they are
encouraged to continue their participation in the family
support group following their child’s discharge from
the outpatient program. They are also encouraged to
join the local Brain Injury Association support groups.

9. Discharge and discharge planning

Since children are in a stage of development, it is
often difficult to identify a clear point at which the child
should be discharged from such a rehabilitation pro-
gram. However, the rehabilitation team meets quarterly
to evaluate the progress a child has made in numerous
domains, and to determine whether or not they have
reached a plateau where further rehabilitation efforts
would seem either unnecessary or ineffective. This is
a highly individual process, and is based on staff’s rat-
ings of the child’s performance evaluated via a com-
prehensive rating scale of specific domains of function-
ing (e.g. control, attention, information processing, de-
portment) considered in the model to be markers of the
child’s progress and readiness for discharge from the
program.

A transition team begins what is described as the
“bridges program” at the time of the child’s admission
into the program. As the name implies, the goal of this
team is to make appropriate connections between the re-
habilitation program and whatever setting/environment
into which the child will next be functioning. A so-
cial worker is utilized to help transition the child from
the present rehabilitation program into any other fur-
ther treating or care environment (such as the school or
other rehabilitation settings). Consultation and collab-
oration is provided, with the intent of having the new
environment tailored for the child’s needs (as much as
possible), and for the people working with the child to
have a good understanding of the child’s neuropsycho-
logical difficulties and how best to address them within
the given setting. Typically, the child is followed for
up to 5 years post injury, and participates in a “step-
down” version of maintenance and ongoing individual
rehabilitation therapies which gradually taper off.

10. Thechallenge of measuring the efficacy and
cost-effectiveness of a pediatric holistic
neuropsychological rehabilitation program

The efficacy of holistic brain injury rehabilitation
programs for adults has been primarily measured by

the number of patients who could return to a productive
lifestyle after such interventions [19,21]. Ithas also em-
phasized the importance of demonstrating the reduction
of psychiatric comorbidity or complications that can
frequently be seen in this patient group [20]. Measuring
the efficacy of holistic brain injury programs for school-
age children has only recently been discussed. Pri-
gatano and Naar-King [22] suggest that four outcome
measures should be evaluated when measuring efficacy
for such work. Can clinicians/researchers demonstrate
that children who receive holistic brain injury rehabili-
tation programs show 1) clinically-significant improve-
ments in their capacity to obtain and maintain friend-
ships and 2) their ability to improve academic perfor-
mance and become more actively involved in academic
pursuits? 3) Do their parents report reduced distress
levels in the care of their children months and even
years post rehabilitation? Likewise, 4) are the teach-
ers’ sense of distress in educating the child who has un-
dergone such a program substantially reduced? While
there are many other outcome variables that could be
considered, these four areas appear to be crucial for
demonstrating the value of a pediatric neurorehabilita-
tion program that is holistic in scope.

To date, no such data has been collected allowing
the quantitative analysis of these questions. The clini-
cians conducting this work, however, have the clinical
impression that these changes do in fact occur for chil-
dren and their families and teachers, having received
anecdotal reports from patients, families, and school
personnel of each of the above outcomes. In addition,
parent satisfaction questionnaires administered at var-
ious points during the child’s treatment and following
discharge seem to support item number 3 above, as
well.

Quantitative data presently available from this pro-
gram consist primarily of neuropsychological test find-
ings before and after rehabilitation. Improvement in
Verbal and Performance 1Q scores are generally not-
ed, but this is commonly seen in children after TBI,
irrespective of whether they receive rehabilitation or
not [11]. Many children also show improved function-
ing in working memory, verbal and nonverbal memory,
reasoning capacity, arithmetic skills, and social judg-
ment. The challenge is to demonstrate, however, that
these changes occur as a function of rehabilitation and
that they maintain several months and years post injury.

Recent research with premature infants who under-
go an intensive individualized rehabilitation program
aimed at reducing their distress and improving motoric,
cognitive, and affective functioning has shown impres-
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sive results concerning the child’s developmental state
and actual changes in brain structure as a result of such
interventions [1]. Those involved in holistic brain in-
jury rehabilitation programs for children might well
model this type of research in order to demonstrate the
scientific value of their clinical interventions. Alterna-
tively, development and utilization of long-term qual-
ity of life measures for children and their caregivers,
specific to the needs and challenges of this population
could also help to make valuable contributions to the
further study of the efficacy of holistic programs in
achieving their intended outcomes.

In today’s healthcare economy, it is also important
to demonstrate the cost effectiveness of any rehabilita-
tion program [23]. There are many ways of measuring
the cost outcome for rehabilitation. In traditional cost-
effective research paradigms, one compares one form
of intervention versus another in terms of the cost of
the services and the observable changes that are a re-
sult of these two interventions. A natural starting point
for demonstrating the cost-effectiveness for pediatric
holistic neurorehabilitation programs is to measure the
cost of this form of treatment versus individual outpa-
tient therapies that are done in a traditional outpatient
rehabilitation department (i.e., the cost of speech and
language therapy, physical therapy, occupational thera-
py, etc.). One should also measure what types of gains
are obtained for children receiving this form of treat-
ment versus those obtained with other therapies. Indi-
rect variables such as differences in the cost of medica-
tions, the cost of outpatient hospital visits, and the cost
of school personnel that are needed to manage and ed-
ucate the child, given two opposing approaches, should
also be carefully considered.

Cost-effectiveness research also considers non-
economic variables in making decisions about whether
or not the service is of good “value” [23]. In addition
to helping to answer questions regarding the efficacy of
the program in achieving its intended outcomes, quality
of life measures of the child and the family should be
considered in analyzing cost effectiveness of such ap-
proaches. A rich area of potential research is measure-
ment of quality of life of family members and teach-
ers who care for the children who have brain injuries,
and comparison of such findings between those who
have undergone holistic pediatric neurorehabiliation,
and those who have received another form of treatment.

11. Issues of insurance coverage

A sad fact of life is that there are very limited fi-
nancial resources to pay for brain injury rehabilitation

services. Itis not uncommon that parents of these chil-
dren are relatively young with multiple demands on
their economic resources. Health care insurance poli-
cies have limits as to the extent of benefits and many do
not cover indirect costs involved in placing a child in a
day-treatment program. A further complication is that
most school districts consider traumatic brain injury
to be a “medical condition,” and thereby do not con-
sider it their responsibility to fund rehabilitation ther-
apies, even though the condition does impact a child’s
academic abilities and performance. School districts,
when willing to help, are also faced with the fact that
they have limited budgets and have fewer resources to
meet the special needs of children.

Many of the children who are referred to the holistic
neurorehabilitation outpatient program have exhaust-
ed their benefits before they are admitted, or are faced
with limited benefits for outpatient services. The Com-
mission on the Accreditation of Rehabilitation Facili-
ties [6] emphasizes the need to be sensitive to the fact
that brain injury is a lifetime condition, for which con-
servation of funding in subsidizing treatment is essen-
tial. As such, individualized and carefully planned
strategies for helping families to obtain the resources
that are available through various venues, is essential
in the delivery of a holistic pediatric neurorehabilita-
tion program. Working with case managers of insur-
ance companies, physicians to provide letters of medi-
cal necessity, school districts to provide transport for at
least the tutoring provided on site, and representatives
of other state- or foundation-based funding entities is
essential to coordinate benefits for the provision of such
services. A case manager, who is familiar with such
funding agencies, and who is well versed in brain in-
jury sequelae and the dialogue necessary to educate the
insurers about the services provided is also an essential
component for the practical delivery of such services.

Despite the challenges of limited resources, the pro-
gram described in this paper has been able to remain
financially solvent. This is largely due to good case
management, and ongoing advocacy provided by the
program to relevant agencies involved in the patients’
and families’ care and financial support of such. Unde-
niably, the ability to procure funding would be great-
ly enhanced by the ability to provide insurers and po-
tential funding agencies with outcome data of the sort
described in this paper.

12. Summary and conclusions

The application of a holistic brain injury rehabili-
tation program for children is outlined in the present
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paper, as well as the underlying theories and models
which contribute to this method of care. The therapies
that constitute the program have been outlined within
the structured approach of Ben-Yishay and Diller [2],
and adaptations made by the primary author are de-
scribed. There are no outcome studies currently avail-
able demonstrating the efficacy of this work, nor data
allowing for an analysis of its cost effectiveness. This
paper was prepared, however, in an effort to describe
the basic structure of the program, with the intention of
disseminating the model to the field for further study
and exploration by the professional community. Future
research on the model and collection of quantifiable
data will be essential in further exploring the efficacy
and cost effectiveness of such a program in addressing
the still sorely underserved needs of a population of
pediatric brain injury survivors.
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