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Summary 
The primary goal of adaptive physical and special education is to increase the participation 
of individuals with special motor needs in educational and social activities. Current behavior 
modification and motivation techniques are based on descriptive explanations of physical 
activity behaviors and exercises provided by special educators to patients and parents; 
however, the efficacy of such techniques is largely unknown. The main purpose of this review 
was to determine how effective different special education techniques and behavior change 
interventions are for different domains of physical activity for patients with cerebral palsy 
spastic motor type. A scoping review of scientific/medical databases was conducted to identify 
relevant studies matched the pre-defined inclusion and exclusion criteria. Four studies were 
selected (n=173) implementing behavioral interventions across internet-based and in-person 
settings. Three of these studies were randomized controlled trials with pre-post differences 
in physical activity observed in youth with cerebral palsy following behavioral intervention, 
although improvements were not statistically different from controls. This scoping review 
collectively demonstrates that design and implementation of behavioral change interventions 
lead to improvements of specific motor skills and highlights the need for ongoing research in 
children and adults with special motor needs.

Keywords: motor disability, behavioral change, special education, physical activity, 
motivation

Streszczenie
Podstawowym celem adaptacyjnej edukacji fizycznej i specjalnej jest zwiększenie udzia-
łu osób ze specjalnymi potrzebami ruchowymi w działaniach edukacyjnych i społecznych. 
Obecnie techniki modyfikujące zachowania i motywację opierają się na wyjaśnieniach, ja-
kich pedagodzy specjalni udzielają pacjentom i rodzicom, opisując ćwiczenia i zachowania 
związane z aktywnością fizyczną, niemniej jednak skuteczność tych technik jest nieznana. 
Podstawowym celem pracy jest określenie skuteczności różnych technik edukacji specjalnej 
i interwencji w zakresie zmiany zachowań w różnych domenach aktywności fizycznej pa-
cjentów z mózgowym porażeniem dziecięcym typu spastycznego. Przeprowadzono przegląd 
naukowych/medycznych baz danych w poszukiwaniu stosownych badań, które odpowiadały 
wcześniej zdefiniowanym kryteriom włączenia i wyłączenia. W czterech wybranych bada-
niach (n=173) zastosowano interwencje behawioralne przeprowadzone za pomocą Internetu 
oraz osobiście. Trzy z badań były randomizowanymi kontrolowanymi badaniami, w których 
zaobserwowano różnice w aktywności fizycznej młodzieży z mózgowym porażeniem dzie-
cięcym przed i po przeprowadzeniu interwencji behawioralnej, niemniej jednak stopień po-
prawy nie różnił się statystycznie od grupy kontrolnej. Przegląd wykazał, że projektowanie 
i wdrażanie zmian behawioralnych prowadzi do poprawy określonych umiejętności moto-
rycznych, a także, że istnieje zapotrzebowanie na nowe badania dotyczące dzieci i dorosłych 
ze specjalnymi potrzebami ruchowymi.

Słowa kluczowe: niepełnosprawność ruchowa, zmiana behawioralna, edukacja specjalna, 
aktywność fizyczna, motywacja
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Introduction

Physical activity (i.e., any body movement that uses energy) can occur at different intensities and for varying 
lengths of time [1,2]. Habitual physical activity is a particular sub-type of movement performed while carrying 
out usual daily living activities (e.g., lifting a book or box, walking across a room) [3]. Individuals with special 
motor needs have lower levels of habitual physical activity compared to healthy individuals [4,5], although despite 
having different overall levels of habitual physical activity, ambulant and non-ambulant individuals with special 
motor needs experience similar rates of community-based physical activity [6,7]. A broad range of physical 
and neurological disorders present with special motor needs, of which cerebral palsy is the most commonly 
diagnosed amongst children and adolescents. The prevalence of cerebral palsy (CP) has been estimated 2.1 in 
1000 [8]. Traditionally classified based on patients’ motor manifestations, the majority (65%) of patients with 
cerebral palsy are diagnosed with the spastic type [9], although other significant cognitive, sensory, and/or 
behavioral deficits may also be present as a result of neurological trauma [9]. 

Children with cerebral palsy and other neurological conditions have lower levels of physical activity on the 
weekends and higher activity scores on weekdays [10], explained by the presence of structured physical activity 
sessions throughout the week. Most children with motor disabilities participate in 2-3 structured physical 
education classes each week that are aided and controlled by an adaptive physical education instructor [10-13]. 
Participation in this type of structured physical activity requires a limited number of standard motor skills 
and application within a restricted range of environments. Alternatively, unaided and/or unstructured leisure 
activities pose completely different challenges, resulting in greater difficulties and lower rates of involvement, 
intensity, and enjoyment for children and adolescents with motor disabilities. Many social and daily living 
activities (e.g., going to the movies, vacations, birthday parties) with family, friends, peers, or community 
members can even require new or complex motor skills that are difficult for individuals with special motor 
needs to execute (e.g., going down a small flight of stairs, swimming, opening gifts) which can generate physical 
and psychological barriers to their participation. Family members’ fears of their disabled child being injured and 
negative or stigmatizing social attitudes and beliefs can also serve as barriers to youth with special motor needs 
participating in unstructured recreational and leisure activities [14].

Within the scope of adaptive special education, the primary goal is to increase disabled individuals’ 
participation in educational, recreational, and social activities. In this context, specialists refer to participation 
not only in educational, classroom-based environments, but also within the context of social integration and 
inclusion of individuals with different special motor needs and histories [15-17]. Although only 78% of disabled 
individuals participate in inclusive leisure activities [18], participation in diverse and multifaceted groups 
has been shown to facilitate the process of inclusion, as well as children’s safety and general well-being with 
their family members, cohorts and friends, and society at large [19,20]. In particular, participating in leisure 
activities is associated with enhanced elaboration of different social (e.g., sports, outdoor pursuits, arts and 
crafts, outings, electronic activities, music, and dance) and motor skills (e.g., majority of the manipulative skills) 
that could not be achieved in other, more restricted contexts [21], supporting the potential for adding leisure 
activities to the overall special intervention routine in favor of improving health outcomes for individuals with 
special motor needs. 

Currently, rehabilitation interventions for children and adolescents with special motor needs usually target 
outcomes that are essential to participation in the family or educational environment and include task-specific 
exercise therapy sessions targeting key activities of daily living (e.g., grooming, dressing, toileting, ambulating, 
and eating). In fact, a substantial body of literature in this domain provides evidence-based recommendations for 
physical and occupational adaptations that can be applied to educational environments to improve performance 
for patients with special motor needs [22]. Recently, specific participation-focused models have been presented 
in relation to the physical rehabilitation of patients with cerebral palsy spastic motor type [23,24] based on 
the integration of multi-modal intervention approaches (physical, psychological, cognitive, and somatosensory). 
It is important to recognize, however, that the number of available studies in this domain is limited: only 5% 
of studies investigating intervention approaches for children with motor disability target community-based 
participation, with very limited evidence supporting the efficacy of participation-focused interventions [25]. 

Interestingly, age is a strong determining factor of physical activity for individuals with cerebral palsy 
spastic motor type, with marked decreases in physical activity levels as youth get older [26]. Furthermore, 
factors such as age, body mass index, and health comorbidities have been shown to serve as predictors for 
intervention outcomes [27-29]. Behavioral determinants of health (e.g., physical activity level, dietary choices, 
eating patterns, sleep patterns) are important moderators to consider for applied interventions in children with 
special motor needs but are often overlooked. These moderators should be weighed accordingly, with a focus on 
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special education and adaptive physical education technologies that are capable of modifying health behaviors 
for individuals with special motor needs [30]. During the planning and development and behavior modification 
interventions, the Theoretical Domains Framework provides an empirically based structure encompassing 14 
domains that is highly beneficial for facilitating theoretical approaches [31]. Paralleling that described above for 
adaptive recreational and leisure programs, some aspects of this theoretical framework relate to environmental 
(e.g., support, relationships, attitudes; products and technologies) or individual factors (e.g., cognitive ability, 
preferences, and social skills) while other facets relate specifically to behavior change (e.g., goals, intentions, 
reinforcement) [32]. Therefore, implementation and/or consideration of the theoretical domains framework 
during program development may promote physical activity and health outcomes in youth with special motor 
needs.

Adaptive techniques aimed at modifying behavior appropriate to a person’s physical ability and improving 
motivation for individuals with physical disabilities to participate in recreational and leisure activities are 
currently based on explanations that special educators provide to patients and parents. In such cases, instructors 
explain alternative exercises, modified physical activity behaviors, and/or environmental accommodations 
that can be implemented using physical, somatosensory, and/or cognitive tools to enhance the performance of 
patients [33]. Although evidence is clear in terms of behavior change and modification, less is known about how 
these interventions indirectly impact physical activity levels in youth with special motor needs.

Aim of the work

The aim of this review is to determine the efficacy of behavioral (change) intervention techniques on physical 
activity levels for individuals with special motor needs across different (educational vs. leisure) participation 
domains. 

Methods

Research Strategy

The search strategy used for the review was developed by a team of two authors (T.P. and H.M.) and focused 
on child and adolescent patients (up to 18 years of age) with cerebral palsy spastic-type. This diagnostic criterion 
was narrowed in an effort to standardize the patient category. To be included in this review, the selected 
articles had to include a description of motor dysfunction (spastic paresis), as well as all other necessary co-
manifestations, in the neurological diagnosis of cerebral palsy. For the purposes of this research, behavioral 
intervention is defined as the implementation of any rehabilitation strategy that aimed to improve the cognitive 
and/or physical outcomes of patients with special motor needs by addressing and encouraging behavior changes. 

A pre-defined list of keywords indexed in article titles, keywords, and/or abstract text was established by 
this review team {behavioral intervention, youth, cerebral palsy, physical activity} and a systematic search 
was carried out across the MEDLINE, PubMed, Embase, Cochrane Library, EBSCO, and PEDro scientific/medical 
databases. EndNote bibliographic software (Clarivate Analytics, U.S.A.) was used to execute and manage the 
literature search; no publication date or publication status restrictions were imposed. To be included in this 
review, articles had to meet the following inclusion criteria:

1.	full-text peer-reviewed journal article,
2.	English language,
3.	individual or group-based behavioral intervention conducted by a special educator or adaptive physical 

education specialist in a center, department, or school with an inclusive education program,
4.	baseline (pre-intervention) and outcome (post-intervention) assessment available.

T.P. and H.M. independently screened titles and abstracts for relevant articles and extracted relevant 
information from each study. Any disagreement between the two authors was resolved by a third author (N.M.). 

Results

A total of 148 records (142 online database search, 6 manual reference check) were identified, of which 61 
duplicates were removed. Titles and abstracts for the remaining 87 articles were reviewed for keywords, resulting 
in 11 full-text articles selected for in-depth eligibility evaluation. After independent screening and consensus, 4 
studies met our pre-defined eligibility criteria and were included in the systematic review (Figure 1).
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Figure 1. Flowchart depicting article retention and rejection across selection stages, in accordance with PRISMA guidelines

The four selected studies (3 randomized controlled trials, 1 case-control quasi-experimental design [34-36]) 
included a total of 173 youth (aged 8-19 years) diagnosed with cerebral palsy spastic motor type (55% male, 
45% female; Table 1).

Intervention modalities and program descriptions

Two internet-based interventions (Get Set and Mitii™), which children and adolescents completed at home, 
were evaluated. Specifically, Maher et al. [30] evaluated the Get Set intervention, an interactive Internet-based 
program based on social cognitive theory that integrates psychoeducation, quizzes, goal setting, self-reflection, 
and positive role-modelling via eight weekly (pre-designed) modules with e-mail or text messages reminders. 
Thereafter, Mitchell et al. [26] used the “Move it to improve it” (Mitii™) multi-modal therapy program which 
incorporates upper limb physical rehabilitation and cognitive training. 

The other two studies (both published in 2015) focused on in-person interventions which could be implemented 
at home and/or in the community. Law et al. [35] published an empirical evaluation of three leisure-oriented 
participation goals identified by the Canadian Occupational Performance Measure. Alternatively, a battery of 
fundamental movement skills (FMS) with skill-specific practice of two locomotor (run, jump) and three object-
control (kick, throw, and catch) actions were implemented and evaluated by Capio and colleagues [34].

Outcomes

Four different outcome measures were reported across studies (Table 1): moderate to vigorous physical 
activity (MVPA) [26,30,34], number of strides per day [26], sedentary activity time [26], and PA performance 
[35]. MVPA was typically measured in average minutes per day [26,30], although percentage of time observed 
[34] and average minutes per week [30] were also assessed. Mitchell et al. [26] was the only study to quantify 
time spent engaging in sedentary activities. The duration of interventional programs was from four to twenty 
weeks. The overall number of participants in these studies was 92 and the largest study group of participants 
(n=50) was involved in the study by Law et al. [35] with the longest period of intervention. However, in all 
selected studies statistically non-significant differences were observed when comparing the interventional 
group data with the control groups or with the initial assessment data.

Discussion

The purpose of this review was to evaluate the efficacy of behavioral interventions on physical activity 
outcomes in children and adolescents with cerebral palsy (spastic-type) and to inform future research and 
rehabilitation options for youth with special motor needs. This process resulted in the identification of four 
studies [26,30,34,35] for which physical activity outcomes were measured during behavioral intervention 
evaluations. The developed inclusion criteria in this study aimed to select patients with the same type of 
neurological condition and motor limitations. The selection process revealed studies with the same category 
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of CP patients assessing the same outcome. This small number of studies is not sufficient to warrant systematic 
review of the literature but provides valuable first steps to the population scope. Overall, physical activity levels 
were not statistically different between intervention and control groups (ps>.05), although youth with cerebral 
palsy made marginally more strides per day [26] and had slightly higher PA participation ratings [35] following 
behavioral intervention programs. Most of the included studies had primary aims to increase some elements of 
physical capacity. 

It is interesting to note that similar patterns were observed across training modalities, irrespective of their 
target training behaviors or nature of delivery (Internet-based vs. in-person). Most studies also placed a heavy 
focus on physical capacity, which is consistent with physical capacity being an important predictive factor in a 
person’s level of habitual physical activity [37-40]. 

The level of PA participation in different domains varies according to intensity and type of the participation, 
as well as individual factors (age, sex, BMI, lean body mass, etc.) for children with motor/physical disabilities 
other than cerebral palsy [41]. Cerebral palsy is a non-progressive dysfunction, while a group of congenital 
conditions result in progressive damage of the developing brain (maple syrup urine disease, organic acidurias, 
urea cycle disorders, nonketotic hyperglycinemia, etc.). At any age, when there is any deviation from the typical 
pattern of CP, with significant loss of previous physical and cognitive skills or decline in speech and vision, then 
an alternative diagnosis should be sought. Therefore, the assessment of participation is a rather difficult task 
[42]. The intervention methods overviewed here could be incorporated into physical rehabilitation programs 
for youth with special motor needs and, together with other physical modalities, have the potential to improve 
physical capacity. 

There were limitations to the interpretation of the results reflected in this review. First and foremost, this 
review restricted the target population to cerebral palsy (spastic-type), rather than implementing a broader search 
(e.g., motor disability, special motor needs). This restrictive selection was implemented to target a standardized 
classification of participants with similar level of physical capacities and presentations. Although we were 
limited by the number of studies identified and thus restricting our ability to implement a more systematic 
review, we believe narrowing the diagnostic criteria increases interpretation reliability. It is also worth noting 
that not all studies included a comparator (control) condition, thereby making limiting group comparisons and 
interpretations of community-based intervention programs. 

Conclusions

This review reveals no statistically significant effects of behavior change interventions on increasing the 
physical activity of patients with cerebral palsy (spastic-type) relative to comparative groups across four 
empirical studies. There is a need for additional research directly investigating the impact of cognitive and 
behavioral interventions on physical activity and motor capacity in youth with special needs. In particular, 
investigations would benefit from large sample sizes, multiple diagnostic groups, and/or broader diagnosis 
classifications (for improved generalizability).
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