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Abstract
  This case report describes the clinical application of the 
Rehabilitation Treatment Specification System (RTSS) to guide 
intervention planning and documentation for the use of a wrist-hand 
orthosis in a child with hemiplegic cerebral palsy (CP). As part of 
routine clinical care, the Peabody Developmental Motor Scales–
Second Edition (PDMS-2) was administered before and after a 
4-week occupational therapy (OT) intervention to monitor changes 
in grasping performance. RTSS was used to systematically describe 
treatment targets and active intervention variables associated with 
orthotic use and therapeutic activities. Improvements in grasping 
performance were observed, as reflected by increases in raw 
scores, percentile rank, and age-equivalent scores on the PDMS-2 
grasping subtest. This case highlights the potential utility of RTSS 
as a framework for specifying and documenting rehabilitation 
interventions in pediatric clinical practice. Further refinement of 
identified treatment targets and active intervention components may 
be warranted, along with future investigation to establish broader 
clinical applicability and content validity.
Keywords: Wrist Hand Orthosis, Grasping, Pediatric Hemiplegia, 
Rehabilitation Treatment Specification System, Cerebral Palsy
Introduction
  Cerebral palsy (CP) is a nonprogressive neurological condition 
affecting movement and postural control due to injury to the 
developing brain [1] and remains a leading cause of childhood 
disability. Hemiplegia occurs in approximately 25%-33% of children 
with CP, with upper extremity impairments often more pronounced 
than lower extremity involvement [2]. Children with hemiplegia 
commonly experience motor and sensory impairments in the affected 
upper extremity [3, 4], which can limit functional hand use and 
contribute to developmental disregard or learned nonuse of the 
affected limb [5, 6].

   Evidence supporting upper extremity interventions in children 
with CP continues to evolve. Rameckers, Janssen-Potten, Essers, and 
Smeets [7] synthesized findings on strength training interventions 
and reported that stand-alone upper extremity strength training 
demonstrated limited effects; however, when combined with other 
therapeutic interventions, improvements in overall muscle strength 
were observed. This highlights the importance of using integrated 
intervention approaches that address both strength and functional 
performance. Ten Berge et al. [8] reported positive effects of a 
neoprene thumb splint on hand function in children with unilateral 
spastic CP presenting with thumb-in-palm deformity. Improvements 
were observed during self-selected activities of daily living and 
persisted even after splint removal in several participants, suggesting 
potential carryover effects. Outcomes were measured using the Goal 
Attainment Scale and parent-reported Visual Analog Scale ratings 
of disability in activities of daily living, alongside weekly semi-
structured parent interviews. However, methodological limitations 
included lack of blinding and unclear parent training regarding splint 
application, which may affect interpretation of findings. Goodman 
and Bazyk [9] similarly supported the use of a short thumb opponens 
splint in a single-subject study involving a 4-year-old child with 
cerebral palsy. Over an 8-week intervention period, improvements 
were noted in active thumb range of motion, grip and pinch strength, 
and the speed and quality of grasp and release. More recently, 
Jackman, Novak, and Lannin [10] described the use of hand splinting 
protocols combined with task-specific training as an intervention 
approach for improving upper extremity function in children with 
cerebral palsy. Collectively, these studies suggest that hand orthoses 
may support functional hand use; however, variability in intervention 
protocols and study design highlights the need for clearer treatment 
specification and further clinical investigation.
   Although evidence-based interventions exist, treatment delivery 
can vary considerably across clinicians, even when using similar 
therapeutic approaches. This variability highlights the need for a
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standardized framework to clearly describe OT and rehabilitation 
interventions, including their treatment targets and active variables. 
The RTSS offers a structured framework for identifying and describing 
the clinician actions (“ingredients or variables”) intended to influence 
specific aspects of patient functioning (“targets”) [11-13]. RTSS aims 
to improve consistency in rehabilitation terminology, intervention 
design, and treatment replication across clinical and research settings 
[12]. However, RTSS does not prescribe standardized methodologies 
for identifying treatment targets, requiring clinicians to apply 
treatment theory and clinical reasoning in intervention development 
[11, 12].
   Given the broad range of therapeutic strategies available to address 
upper extremity impairment in children with CP, systematic treatment 
specification may enhance intervention clarity, clinical reasoning, 
and reproducibility in practice. Although a recent scoping review by 
Katz et al. [14] highlighted growing interest in RTSS, considerable 
work remains to improve the quality and comprehensiveness of 
intervention specifications, as well as the application across diverse 
areas of rehabilitation practice. This case report contributes to that 
emerging body of work by describing the clinical application of 
RTSS to guide intervention planning and documentation in the use 
of a wrist-hand orthosis to support grasping skills in a child with 
hemiplegic CP.
Methods
Clinical Case Description
  J.S. (pseudonym used to maintain confidentiality) was a 3-year-
old boy referred by his pediatrician to an outpatient OT clinic for 
evaluation and intervention related to his diagnosis CP with right 
hemiparesis. J.S. was born at 39 weeks gestation and was diagnosed 
at birth with hypoplastic left heart syndrome and aortic atresia. 
Shortly after delivery, he was admitted to the neonatal intensive 
care unit because of declining oxygen saturation. His early medical 
course was further complicated by intracranial hemorrhage requiring 
surgical shunt placement. Subsequently, he was diagnosed with CP 
with associated right-sided hemiplegia and developmental delays.
  At the time of evaluation, J.S. used a custom wheelchair as his 
primary means of mobility and utilized a walker, stander, and 
bilateral ankle-foot orthoses as part of his ongoing rehabilitation 
management. OT evaluation identified impairments in the right 
upper extremity, including limited range of motion, weakness, 
spasticity, incoordination, and delayed grasp development, which 
affected functional participation in occupations of play and self-care 
activities. A parent interview identified concerns related to grasping, 
bilateral hand use, toy manipulation, and self-feeding.
Ethical Considerations
  Written informed consent for publication was obtained from 
the participant’s parent/guardian. Participant confidentiality was 
maintained through the use of a pseudonym, and identifying details 
were modified to protect privacy. This report describes routine care 
and was prepared in accordance with ethical standards for case 
reporting.

Clinical Measures
   As part of routine OT assessment, the grasping subtest of the 
Peabody Developmental Motor Scales–Second Edition (PDMS-
2; Folio & Fewell, 2000) was used to monitor fine motor hand 
function. The PDMS-2 is a standardized assessment of motor 
development in young children, with items scored on a 3-point scale: 
0 = unable or unwilling to perform the task, 1 = partial performance 
or below criterion, and 2 = successful performance meeting the 
criterion. Changes in raw score, percentile rank, and age-equivalent 
performance were reviewed to describe clinical progress in grasping 
ability over the course of intervention.
Clinical Intervention
  OT services were provided over four consecutive weeks in an 
outpatient setting, with individual 45-minute sessions delivered 
twice weekly. Intervention planning was based on the child’s clinical 
presentation, developmental level, and functional goals related to 
grasping, bilateral hand use, play participation, and self-feeding. A 
static wrist-hand orthosis was used to support hand positioning and 
facilitate grasp function of the affected upper extremity. Caregivers 
were provided verbal instruction, written education, splint-wearing 
guidance, and skin integrity precautions to support safe orthotic use 
at home. Repeated opportunities to practice donning and doffing the 
orthosis were provided during therapy visits to support caregiver 
confidence and consistency.
   Therapeutic activities included motor control retraining, repetitive 
grasp-and-release practice, bilateral and bimanual play activities, 
reaching tasks, toy manipulation, and self-feeding activities designed 
to promote active functional use of the affected hand. Activities 
were graded according to the child’s tolerance, motor abilities, and 
developmental readiness. Caregiver feedback regarding orthotic 
tolerance, home implementation, and functional hand use was 
incorporated into ongoing clinical decision-making. The RTSS 
framework was used to describe treatment targets and active 
intervention components associated with the clinical intervention.
Clinical Summary
  Changes in grasping performance observed across the course of 
care, along with caregiver-reported observations of functional 
hand use and orthotic tolerance, were descriptively summarized to 
illustrate the clinical application of the intervention.
Clinical Outcomes
  As part of routine clinical care, grasping performance was 
monitored at the initial OT evaluation and again following four 
weeks of intervention using the grasping subtest of the Peabody 
Developmental Motor Scales–Second Edition (PDMS-2). Clinical 
observations indicated improvement in grasping performance over 
the course of intervention, as reflected by increases in raw score, 
percentile rank, age-equivalent performance, and z-score on the 
PDMS-2 grasping subtest (see Table 1).

GRASPING SKILL PRE-TEST POST-TEST
RAW SCORE 39 41
PERCENTILE RANK 9 16
AGE EQUIVALENT 13 months old 15 months old
Z-SCORE -1.33 -1.0 

Table 1. Comparison of pretest and posttest values on grasping 
component of Peabody Developmental Motor Scale-2nd Ed. 

(PDMS-2)
  Caregiver education and home program implementation were 
integral components of clinical care. Parents received verbal 
instruction, written educational materials, and a monitoring log to 
support appropriate donning and doffing of the wrist-hand orthosis, 
adherence to the recommended wearing schedule, and observation of
skin integrity precautions. Ongoing caregiver discussions during

occupational therapy sessions provided opportunities to monitor 
implementation, gather caregiver observations, and address barriers 
to home program follow-through. Caregivers were encouraged to 
have the child wear the orthosis for approximately four hours daily 
during functional activities that promoted active hand use. 
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    Several practical challenges emerged during the course of care. 
During the third week, the child experienced illness, resulting in a 
missed therapy session and temporary disruption of the home program 
routine. Caregivers also described occasional behavioral resistance to 
orthotic wear and difficulty maintaining the recommended schedule 
because of changes in family routine associated with the illness. Despite 
these challenges, caregivers reported overall consistency with orthotic 
use and participation in recommended home-based motor control 
activities. Parents also noted that repeated opportunities to practice 
donning and doffing the orthosis during therapy visits improved their

confidence and consistency in carrying out the intervention at home.
  To systematically describe the intervention, a clinical treatment 
specification protocol was also developed using RTSS framework 
[12]. OT treatment components, therapeutic targets, proposed 
mechanisms of action, and active intervention variables associated 
with the use of the static wrist-hand orthosis to support grasping and 
upper extremity hand function in a child with hemiplegic CP were 
described. The RTSS framework provided a structured approach 
for documenting intervention delivery and enhancing treatment 
specificity within pediatric OT clinical practice (see Table 2).

Group = O (Organ), S (Skills and Habits), R (Representations) 
Type = NV (direct target for non-volitional or passive); D (direct target for volitional); V (separate volition target as needed)
DESCRIPTION OF CLINICAL 
INTERACTION

TARGETS VARIABLES

WHAT/IN 
WHAT WAY

GROUP MECHANISM 
OF ACTION

PARAMETERS

The OTR will teach the caregiver/parents 
how to don the wrist hand orthosis, by 
first inserting the thumb through the 
thumb hole. After which, orienting so that 
the stitching follows the crest of the web 
between thumb and index finger. Lastly, 
fitting the orthosis on palm and wrist 
making sure it is snug to fit comfortably 
with closure. The OTR then selects 
activities appropriate for shaping, selects 
activities and tasks that are meaningful to 
the child and can challenge the child to 
perform at appropriate higher levels.

Increase ability 
to don and 
doff to child’s 
hemiplegic hand 
correctly 

Skills and 
Habits

Learning by 
doing

Information about how wrist hand 
orthosis home program for wearing 
schedule 
Verbal instruction
Teach back method

Visual demonstration

Opportunities to perform donning/
doffing until independent performance is 
demonstrated  

Corrective verbal feedback until 
consistent correct donning 
Opportunities to demonstrate positive 
affect to the child, high child engagement 
throughout the session, and opportunities 
to collaborate with family in selection 
and progression of activities.

The OTR will work with the child on how 
to pick up a block and a small pellet to 
drop into container; how to pick up a coin 
shaped toy to insert into hole; how to pick 
up a peg to place into pegboard- using the 
affected hand. The OTR will begin with 
play-based approach and therapeutic use 
of self, encouraging and motivating child 
to participate. The OTR will then motor 
control retraining and practice of skills 
using affected hand. 
OTR will give clear information and 
messages to the child on behavior or 
actions for the targeted behavior. OTR 
will explain the benefits of task-oriented 
approach and practice of hand skills 
to caregiver/parents. For the first few 
attempts, OTR will help child with 
grasping using hand over hand assistance, 
manual assistance, tactile and verbal cues. 
In subsequent attempts, OTR will provide 
decreasing assistance and cues during task 
training, but still using play approach to 
allow child to work on the grasping skill 
until child consistently completes grasping 
task with decreased difficulty. As the child 
shows progress, therapist prompts or cues 
a higher level of performance

Increase ability 
to grasp cube 
with affected 
hand 75% of the 
time consistently 

Increase 
ability to place 
cylindrical peg 
into pegboard 
using affected 
hand 75% of the 
time consistently.

Increase ability 
to insert a coin 
shaped toy into 
a hole using 
affected hand 
correctly at least 
75% of the time

Improved ability 
to accurately 
manipulate 
objects with the 
affected hand 
75% of the time

Skills and 
Habits 

Motor skill 
accuracy
Proprioceptive 
skill
Learning by 
doing

Verbal presentation of information about 
benefits of learning to use affected hand 
instruction
Visual demonstration
Opportunities to perform reaching and 
grasping different sized objects until
 independent performance is 
demonstrated 

Corrective verbal and tactile feedback 
until child demonstrate accurate 
performance of skills independently

Physical assistance (decreased over time 
as child can perform task himself)

Opportunities to manipulate objects and 
perform fine motor tasks

Use of shaping techniques and repetitive 
practice with task variation 

explicit verbal guidance, cueing, 
modeling and/or prompting to motivate 
child’s action. 

Table 2. to be cont...
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The OTR will work with the child 
on how to use non-hemiplegic 
and hemiplegic hand in variety of 
goal-directed tasks, examples would 
be opening and closing twist top 
containers, holding paper while 
coloring/scribbling, opening lunch 
sacks/boxes, placing coins into 
container held with non-hemiplegic 
hand, etc. The OTR will begin 
with play-based approach and 
therapeutic use of self, encouraging 
and motivating child to participate. 
OTR will explain the benefits of 
bimanual use of hands and task-
oriented approach to caregiver/
parents. For the first few attempts, 
OTR will help child with grasping 
using manual assistance, tactile and 
verbal cues. In subsequent attempts, 
OTR will provide decreasing 
assistance and cues during bilateral 
task training, but still using play 
approach to allow child to work 
using both hands. OTR will provide 
reinforcement in verbal praise, 
facial or physical gestures when 
child demonstrates progress toward 
targeted behavior. 

The OTR will appropriately fade 
or lower supports to encourage 
the child’s independence in 
performing the activity actively 
monitor the child during repetitive 
practice and provides guidance and 
reinforcement to maintain optimal 
child effort. OTR will actively 
modify and adapt the activity in 
response to child’s level of interest, 
frustration, fatigue, or struggles to 
completion of an activity, in order 
to promote the child’s success.

Increase ability to 
stabilize with affected 
hand and open 
containers with non-
affected hand.

Skills and Habits Motor skill accuracy
Proprioceptive skill
Learning by doing
Learning by repeated 
practice of emerging 
skills, learning by 
encouraged variation 
of new or emerging 
skills

Opportunities to 
perform bimanual 
tasks such as opening 
various size and types 
of containers until
 independent 
performance is 
demonstrated 

Corrective verbal and 
tactile feedback until 
child demonstrate 
accurate performance 
of skills independently

Physical assistance 
(decreased over time 
as child can perform 
task himself)

Use of shaping 
techniques and 
repetitive practice with 
task variation 

Use of timely 
reinforcement 
of child’s efforts 
appropriate to child’s 
stage of learning. 

OTR will educate caregiver and 
parents about routine practice of 
fine motor and self-help skills 
to follow through at home, with 
and without wearing wrist hand 
orthosisl OTR will educate family 
on wearing schedule, actual 
tracking, use of log sheet during 
task training. OTR will provide 
written handouts to parents for 
follow through. Topics on handout 
will include wearing schedule, skin 
precautions, care and cleaning of 
orthosis; and specific fine motor 
tasks, self-help activities, and 
bimanual activities for child and 
family to follow through at home.

Increase compliance to 
follow through home 
programs correctly and 
consistently.

Enhance learning 
on use of functional 
activities in the child’s 
natural environment

R Cognitive and 
affective information 
processing

Verbal and written 
information on home 
program 

 Verbal and written 
information on 
transition/discharge 
program

Table 2. Rehabilitation Treatment Specification System (RTSS) to describe an Example of Fine Motor Training to Hemiplegic hand
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Discussions
  This case report illustrates the feasibility of incorporating a static 
wrist-hand orthosis as part of OT management for a child with 
hemiplegic cerebral palsy. Over the course of four weeks of OT 
sessions, improvements in grasping performance were observed, 
including increases in raw score, percentile rank, and age-equivalent 
performance on the Peabody Developmental Motor Scales–Second 
Edition [15]. Caregiver observations also suggested increased 
opportunities for functional use of the affected hand during daily 
activities, along with improved confidence in implementing 
recommended home strategies.
   Observations from the case report are consistent with prior literature 
supporting orthotic intervention for improving hand function in 
children with CP. Ten Berge et al. [8] reported positive effects of 
thumb splint use on hand function in children with unilateral hand 
impairments with some benefits maintained following orthotic 
treatment regimen. Similarly, Goodman and Bazyk [9] described 
improvements in active thumb range of motion, grip strength, pinch 
strength, and grasp quality following short thumb opponens splint 
use in a child with CP. Jackman et al. [10] further highlighted the 
role of hand splinting protocols combined with task-specific training 
in pediatric upper extremity rehabilitation. In the present case, 
the integration of structured OT therapeutic activities, caregiver 
education, and repeated opportunities for functional hand use may 
have contributed to the observed clinical progress.
   An important contribution to this case report is the clinical application 
of the Rehabilitation Treatment Specification System (RTSS) to guide 
treatment planning and documentation. RTSS provided a structured 
framework for identifying treatment components, therapeutic targets, 
proposed mechanisms of action, and active intervention ingredients 
associated with orthotic use and OT intervention. This framework 
has the potential to improve clarity, consistency, and treatment 
specification in rehabilitation practice; however, RTSS does not 
prescribe a standardized methodology for identifying treatment 
targets and intervention ingredients, requiring clinicians to rely on 
treatment theory and professional clinical reasoning [16].
Limitations
  Several limitations are acknowledged. As a single clinical case 
report, observations are specific to this individual and limited 
generalizability to broader populations. Changes in clinical 
presentation may also have been influenced by factors beyond 
orthotic use, including concurrent OT intervention, caregiver 
implementation, developmental progression, temporary disruptions 
in routine care caused by illness and missed therapy attendance. 
In addition, the treatment specifications developed using the RTSS 
framework were not formally validated, limiting broader applicability 
of the identified targets and intervention variables. Future clinical 
scholarship may benefit from expert consensus approaches, such 
as Delphi methodology, to refine and establish content validity for 
RTSS-informed treatment specifications in pediatric rehabilitation. 
Despite these limitations, this case provides practical clinical 
insight into both the implementation of orthotic intervention and 
the applicability of RTSS within pediatric OT practice in promoting 
consistent and accurate language in documentation.
Conclusion
  This case report describes the use of routine clinical measures 
and the RTSS framework to document the application of static 
wrist-hand orthosis within pediatric OT care. Clinical observations 
suggest that wrist-hand orthotic use, when integrated with 
OT therapeutic interventions, caregiver education, and home 
program implementation, may support improvements in grasping 
performance and functional hand use in children with CP. In addition, 
RTSS demonstrated potential as a useful framework for enhancing

treatment specificity, clinical reasoning, and rehabilitation 
documentation in pediatric practice. Further practice-based 
scholarships and larger practice-based investigations may help 
strengthen the evidence for orthotic interventions and RTSS-
informed rehabilitation planning.
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