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Abstract 
Introduction: Cerebral palsy (CP) is a major cause of motor dysfunction in children, often requiring comprehensive and 
long-term rehabilitation. Neurodevelopmental Treatment (NDT) is a commonly applied intervention designed to improve 
motor control, posture, and functional abilities. This review aims to examine how the frequency of NDT therapy affects 
functional outcomes in children with CP. 
Methods: A systematic literature review was conducted using PubMed, ProQuest, Scopus, and Google Scholar. Six 
peer-reviewed articles published between 2013 and 2023 were selected based on inclusion criteria: studies involving 
children with CP who received NDT therapy and assessed outcomes such as gross motor function, balance, postural 
control, or occupational performance. Keywords used included "Neurodevelopmental Treatment," "cerebral palsy," 
"therapy frequency," and "functional ability." 
Results: The findings indicate that a higher frequency of NDT therapy (three to five sessions per week) is associated 
with more significant improvements in gross motor skills, postural control, and balance. However, lower-frequency 
therapy (twice weekly) also produced positive outcomes when delivered consistently. Four of the six studies showed 
greater benefits with high-frequency sessions, while the remaining two reported notable improvements at lower 
frequencies. Moreover, combining NDT with complementary approaches such as the CO-OP method or Bobath therapy 
enhanced functional performance and parent-reported satisfaction. 
Conclusion: Therapy frequency plays a crucial role in determining the functional outcomes of children with CP 
undergoing NDT. While high-frequency therapy offers optimal benefits, consistent low-frequency sessions can still be 
effective. Clinicians should individualize therapy plans based on each child's needs to achieve the best possible 
rehabilitation outcomes. 
 
Keywords: cerebral palsy, Neurodevelopmental Treatment, functional ability, therapy frequency, rehabilitation 
 
Introduction 

Cerebral palsy (CP) is an umbrella term for a group of disorders affecting movement and posture due to non-
progressive disturbances in the developing fetal or infant brain.1 Risk factors for CP span across the preconception, 
prenatal, perinatal, and early postnatal periods, and include genetic abnormalities, congenital malformations, 
prematurity, kernicterus, intrauterine growth restriction, infections, hypoxic-ischemic injury, cerebrovascular incidents, 
and accidental brain trauma.1 

Globally, a systematic review of population-based registries and prevalence studies conducted over six 
decades estimated the birth prevalence of CP at 2.1 per 1,000 live births.2 In high-income countries (HICs), CP 
prevalence has significantly declined, especially in regions such as Europe, Australia, and Japan, largely due to 
advancements in maternal care and neonatal intensive care services. In contrast, the prevalence in low- and middle-
income countries (LMICs) remains higher and is often associated with different etiological pathways.1 

The dynamic nature of CP prevalence reflects broader medical, socioeconomic, and healthcare developments. 
Thus, continuous surveillance—particularly in LMICs—is essential to understand how improvements in healthcare 
systems influence CP incidence.3 For instance, a study by Jahan et al. (2020) in countries such as Indonesia, Nepal, 
Bangladesh, and Ghana reported 2,664 children diagnosed with CP.4 In contrast, HICs have reported decreased CP 
incidence due to improved public health interventions, maternal and neonatal care, and early identification of high-risk 
infants such as preterm newborns or full-term infants experiencing hypoxic-ischemic encephalopathy.1 

In Indonesia, the 2018 Basic Health Research (Riskesdas) conducted by the Ministry of Health estimated a 
CP prevalence of 0.09% among children aged 24–59 months, or approximately 9 cases per 1,000 births (Indonesian 
Ministry of Health, 2018). The same year, the Central Bureau of Statistics (BPS) through the National Socioeconomic 
Survey (Susenas) reported 866,770 individuals living with CP across all severity levels. 

Functional abilities in children with CP vary depending on the type and severity of the condition. Many children 
face challenges in activities of daily living, including ambulation, feeding, and communication, significantly impacting 
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their physical, emotional, and social well-being.5 A study by Ramadhani and Romadhoni (2021) reported that motor 
impairments in children with CP are associated with reduced quality of life and an increased need for family support.6 

Neurodevelopmental Treatment (NDT) is a widely used rehabilitation approach aimed at improving postural 
control and motor function in children with CP. NDT is an individualized intervention based on a thorough assessment 
of each child’s unique functional profile.7 Despite its long-standing use, the optimal frequency for administering NDT 
remains a subject of debate. The frequency of rehabilitation interventions, including NDT, plays a critical role in treatment 
efficacy. Therapy administered too infrequently may yield suboptimal outcomes, while overly frequent sessions may 
cause fatigue in the child and add burden to families. A meta-analysis by Te Velde et al. (2022) suggests that the ideal 
therapy frequency lies between two and four sessions per week, tailored to the child's specific needs.8 

Numerous studies have explored the effect of NDT frequency on functional outcomes in children with CP, but 
findings remain inconsistent. Some research supports the notion that higher-frequency NDT (e.g., five sessions per 
week) leads to more substantial improvements in gross motor function compared to lower-frequency sessions.9,10 
Conversely, other studies have found no statistically significant differences in outcomes such as hand function or upper 
limb mobility when comparing high-frequency NDT to standard occupational therapy protocols.8,11 These discrepancies 
may be attributed to methodological variations, sample size differences, and participant heterogeneity. 

Currently, there is no consensus on the optimal frequency of NDT therapy to maximize functional gains in 
children with CP. This gap highlights the need for further evaluation through a systematic literature review. By 
synthesizing findings across multiple studies, a clearer understanding of how therapy frequency influences motor and 
functional outcomes may be achieved. Such insights can guide evidence-based clinical decision-making and inform 
policy development in pediatric rehabilitation. 

Therefore, this article aims to provide a comprehensive synthesis of the effects of NDT therapy frequency on 
the functional abilities of children with cerebral palsy. Using a systematic literature review methodology, this study will 
analyze relevant published data to assess current evidence, identify trends, and evaluate strengths and limitations in 
previous research. The central research question addressed is: What is the effect of different NDT therapy frequencies 
on the functional outcomes of children with cerebral palsy? 

 
Methods 

This study employed a systematic literature review design, covering publications from 2020 to 2024. Article 
searches were conducted using relevant keywords and Boolean operators (AND, OR, NOT, or AND NOT) across major 
academic databases, including PubMed, ProQuest, Scopus, the Cochrane Library, and Google Scholar. The keywords 
used were “cerebral palsy,” “neurodevelopmental treatment,” “functional abilities,” “gross motor function,” and “fine motor 
skills.” Article screening was performed by applying predefined inclusion and exclusion criteria, using search terms 
tailored to the research topic. 

The inclusion criteria were as follows: (1) children diagnosed with cerebral palsy (CP); (2) intervention involving 
neurodevelopmental treatment (NDT) aimed at improving functional abilities; (3) outcome measures assessing 
functional ability, such as gross motor function, fine motor skills, or functional independence; (4) study design consisting 
of randomized controlled trials (RCTs), experimental studies, cohort studies, case-control studies, or pilot studies; (5) 
publications dated between 2020 and 2024; and (6) articles written in English and published in accredited journals. The 
exclusion criteria were: (1) participants older than 18 years; (2) interventions other than NDT or combined therapies not 
primarily focused on NDT; (3) studies not measuring children’s functional abilities; (4) study designs such as expert 
opinions, systematic reviews, meta-analyses, or literature reviews; (5) publications prior to 2020; and (6) articles written 
in languages other than English or published in non-accredited journals. 

The keyword selection was guided by the PICO framework: (1) P (Population/Problem): children with cerebral 
palsy; (2) I (Intervention): neurodevelopmental treatment (NDT); (3) C (Comparison): no direct comparison with other 
interventions; and (4) O (Outcome): functional abilities, including gross motor function, fine motor skills, or functional 
independence. The included studies focused solely on the effects of NDT frequency and did not compare NDT with 
other therapeutic approaches. 

The selection process involved multiple screening phases: (1) title screening, (2) abstract screening, and (3) 
full-text review to assess eligibility. A PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 
flow diagram was employed to illustrate the number of articles identified, screened, excluded, and ultimately included. 
Two independent reviewers conducted the screening to minimize bias, with discrepancies resolved through discussion. 

Data extraction was performed using a standardized form capturing key study characteristics, participant 
demographics, type and frequency of NDT interventions, and measured outcomes. The reviewed studies involved 
children with varying ages and degrees of cerebral palsy severity, as detailed in the individual articles. 

Data synthesis was carried out using a qualitative approach to summarize findings and address the research 
question. Articles were thematically grouped based on intervention frequency and corresponding functional outcomes. 
These themes were then analyzed for consistency and categorized according to whether they supported or contradicted 
the study’s hypothesis regarding the impact of NDT therapy frequency on functional outcomes. 

 
Results 
Article Selection and Methodology 

The article selection process followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Figure 1). Articles were identified through searches in PubMed, ProQuest, Scopus, and 
Google Scholar using the keywords: “Cerebral Palsy” OR “CP” AND “Neurodevelopmental Treatment” OR “NDT” AND 
“Functional Ability” OR “Motor Function.” The initial search yielded 1,360 articles. Following title and abstract screening, 
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application of inclusion and exclusion criteria, and full-text assessments, 20 articles were deemed eligible for further 
evaluation. After thorough reading and relevance screening to the research topic, six articles were selected for in-depth 
review. These included two articles from PubMed, one from Scopus, three from Google Scholar, and none from 
ProQuest. The selected studies were then analyzed to address the research questions. 

 

 
Figure 1. PRISMA Flow Diagram 

Table 1 presents a synthesis matrix summarizing the key findings from the selected studies on 
Neurodevelopmental Treatment (NDT) for improving the functional abilities of children with cerebral palsy (CP). The 
table outlines the study design, population, intervention details, therapy frequency, results, and conclusions of each 
study, providing a comprehensive overview of the therapeutic effects of NDT in enhancing motor function, balance, 
postural control, and other functional outcomes in children with CP. 
 

Table 1. Synthesis Matrix: Neurodevelopmental Treatment for Functional Abilities in Children with Cerebral Palsy 
Author, 
Year 

Article Title Study 
Design 

Population/Sample Intervention Therapy 
Frequency 

Results Conclusion 

Li et 
al., 
202312 

Effect of ultra-
early 
intervention of 
NDT therapy 
on nerve and 
motor 
development 
in infants at 
high risk of 
cerebral palsy 

Cohort 
Study 

120 high-risk CP 
infants 
(intervention), 120 
high-risk CP infants 
(control), 120 
healthy infants 

Ultra-early 
NDT starting 
at 7 days vs. 
NDT at 3–5 
months 

2×/week 
for 6 
months 

Interventio
n group 
showed 
significant 
improvem
ent in DQ 
and GDS 
scores (p 
< 0.05) 

Ultra-early 
diagnosis 
and NDT 
intervention 
significantly 
improved 
motor 
developmen
t and 
reduced CP 
risk 

Khan et 
al., 
202213 

Effects of 
Neurodevelop
mental 
Therapy on 
Gross Motor 
Function and 
Postural 
Control in 
Children with 
Spastic 
Cerebral 
Palsy: A 
Randomized 
Controlled 
Trial 

Single-
blinded 
RCT 

66 children aged 2–
6 years with spastic 
CP 

Group A: 
NDT + 
routine 
therapy; 
Group B: 
routine 
therapy only 

3×/week 
for 3 
months 

NDT 
group 
showed 
significant 
improvem
ent in 
GMFM-88 
(p < 
0.001) and 
PPAS (p < 
0.05) 

NDT 
significantly 
improved 
gross motor 
and postural 
functions 
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Continuation Table 1. Synthesis Matrix: Neurodevelopmental Treatment for Functional Abilities in Children with 
Cerebral Palsy 

Author, 
Year 

Article Title Study 
Design 

Population/Sample Intervention Therapy 
Frequency 

Results Conclusion 

Acar et 
al., 
202214 

The Effects of 
Neurodevelop
mental 
Therapy on 
Feeding and 
Swallowing 
Activities in 
Children with 
Cerebral 
Palsy 

Single-
blinded 
RCT 

40 children aged 
18–54 months with 
CP 

Group A: 
OMIS + 
NRCT + 
NDT-B; 
Group B: 
OMIS + 
NRCT 

2×/week 
for 6 
weeks 

Significant 
improvem
ent in TIS 
and 
SOMA 
scores in 
Group A (p 
< 0.001) 

NDT-B 
enhanced 
trunk 
control, 
feeding, and 
oral motor 
skills; 
recommend
ed for 
integration 
into feeding 
programs 

Prakas
h & 
Singh, 
201415 

Effect of 
Neuro-
Development 
Treatment 
with Rood’s 
Approach on 
Posture 
Control and 
Balance in 
Cerebral 
Palsy 
Children 

Experi
mental 
Study 

30 children aged 5–
15 years with CP 
(GMFCS I–III) 

Group A: 
NDT + 
muscle 
stimulation; 
Group B: 
NDT + 
Rood’s 
Approach 

3×/week 
for 8 
weeks 

Group B 
improved 
GMFM 
score; 
difference 
not 
statisticall
y 
significant 
(p = 
0.396) 

NDT + 
Rood’s 
Approach 
showed 
better 
results, 
though not 
statistically 
significant 

Ungure
anu et 
al., 
202216 

Balance 
Rehabilitation 
Approach by 
Bobath and 
Vojta Methods 
in Cerebral 
Palsy: A Pilot 
Study 

Pilot 
Study 

12 children with CP, 
mean age 7 ± 3.28 
years 

Vojta (20 
min) + NDT 
Bobath (60 
min) 

5×/week 
for 6 
months 

Significant 
increase 
in Berg 
score 
(32.35%, 
p = 
0.0001); 
left-right 
balance 
improved 

Combined 
Vojta and 
Bobath 
therapies 
effectively 
enhanced 
balance and 
symmetry 

Kolit & 
Ekici, 
202317 

Effect of the 
Cognitive 
Orientation to 
daily 
Occupational 
Performance 
(CO-OP) 
approach for 
children with 
cerebral 
palsy: A 
randomized 
controlled trial 

RCT 30 children aged 5–
12 years with CP 
(GMFCS I–III, 
MACS I–II) 

Experimenta
l: CO-OP + 
NDT; 
Control: 
NDT only 

2×/week 
for 5 
weeks 

COPM 
and PEDI 
scores 
significantl
y 
improved 
(p < 0.05); 
high 
parental 
satisfactio
n (VAS 
>8) 

CO-OP 
enhanced 
occupational 
performance 
and 
satisfaction 
when 
combined 
with NDT 

Cerebral palsy (CP) is the most prevalent motor disorder among children, typically resulting from brain injury 
or abnormal brain development that disrupts movement, posture, and coordination. This condition can significantly 
impact multiple aspects of development, ranging from fundamental motor skills such as walking and sitting to more 
complex activities like feeding and writing. Therefore, comprehensive treatment and rehabilitation are essential to 
enhance the quality of life in children with CP. 

One widely adopted therapeutic approach is Neurodevelopmental Treatment (NDT), which focuses on 
improving motor, postural, and coordination skills through structured and targeted interventions. The effectiveness of 
NDT is influenced by various factors, particularly the frequency of therapy. This review explores the impact of NDT 
therapy frequency on the functional abilities of children with CP, based on evidence from six peer-reviewed studies. 

The reviewed studies employed diverse methodologies—including randomized controlled trials (RCTs), 
cohort, and pilot studies—to examine how NDT affects functional outcomes in children with CP. Across these studies, 
therapy frequency varied from twice to five times weekly over different durations, reflecting clinical heterogeneity yet 
consistently indicating improvements in motor function, postural control, and daily activity participation. 
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Khan et al. (2022) demonstrated that administering NDT three times per week for 12 weeks led to significant 
improvements in gross motor function and postural control, as measured by the GMFM-88 and PPAS. Acar et al. (2022) 
similarly observed enhancements in trunk control and feeding function after applying NDT-B twice weekly for six weeks. 
Prakash and Singh (2014) compared two combinations—NDT with Rood’s Approach versus NDT with muscle 
stimulation—administered thrice weekly for eight weeks. Although both groups improved, the difference was not 
statistically significant, highlighting the complexity of response variability. 

In a high-frequency model, Ungureanu et al. (2022) delivered combined Bobath and Vojta NDT sessions five 
times weekly over six months. This approach significantly improved balance and weight distribution symmetry, as 
evidenced by increased Berg scores and measurable body weight shifts. Meanwhile, Kolit and Ekici (2023) explored 
the addition of the CO-OP approach to NDT in children with CP. With sessions held twice weekly for five weeks, the 
experimental group experienced significant improvements in functional performance and parental satisfaction, 
supporting the integration of cognitive strategies with physical rehabilitation. 

Li et al. (2023) adopted an ultra-early intervention strategy in high-risk infants, beginning NDT within the first 
week of life and continuing twice weekly for six months. This early and consistent intervention was associated with 
substantial improvements in developmental outcomes, suggesting the critical role of early therapeutic engagement in 
modifying neurodevelopmental trajectories. 

Overall, the reviewed literature underscores the importance of therapy frequency in achieving optimal 
functional outcomes in children with CP. Higher frequency and early initiation of NDT appear to yield greater 
improvements, particularly in motor function, balance, postural control, and daily living skills. These findings support the 
integration of individualized, high-frequency NDT protocols into routine care for children with CP. 

 
Discussion 
Effect of NDT Therapy Frequency on Gross Motor Ability 

One of the functional abilities most significantly affected by NDT therapy is gross motor ability. Khan et al. 
(2022) demonstrated that children with cerebral palsy who underwent neurodevelopmental therapy three times a week 
for 12 weeks exhibited significant improvements in gross motor skills, as assessed by the Gross Motor Function Measure 
(GMFM-88). Basic motor abilities such as lying down, sitting up, standing, and walking showed marked enhancement. 
With three therapy sessions per week, the higher frequency provided sufficient time for the child to practice various 
motor movements regularly. This repetitive practice is crucial in helping children with CP overcome motor difficulties. 
The study indicates that higher-frequency NDT therapy accelerates the gross motor development of children with CP. 
However, although higher therapy frequency yields better results, other studies also show positive outcomes with lower 
frequencies. For instance, Acar et al. (2021) utilized a therapy frequency of twice a week for six weeks, resulting in 
improved motor abilities and postural control in children with CP. These findings suggest that while therapy frequency 
plays a key role, positive outcomes can still be achieved with lower frequencies, provided the therapy is consistent and 
well-structured.18 

The findings from Khan et al. (2022) and Acar et al. (2021) not only highlight the positive outcomes of NDT 
therapy at varying frequencies but also offer insights into the mechanisms contributing to these outcomes. The 
significant improvements observed in gross motor skills—such as the ability to sit, stand, and walk—can be attributed 
to the neuroplasticity of the developing brain in children with cerebral palsy (CP). Frequent and repetitive practice of 
motor tasks, as facilitated by higher-frequency NDT sessions, reinforces motor pathways and enhances motor learning 
through cortical reorganization. This explains why children receiving therapy three times a week showed more 
pronounced improvements, as they had more opportunities to engage in structured, therapist-guided movement that 
reinforced correct patterns and gradually replaced maladaptive ones 19,20 

However, the positive outcomes observed in Acar et al. (2021) with a lower therapy frequency suggest that 
consistency and quality of intervention are also essential. This supports the notion that while more frequent sessions 
may expedite progress, less frequent sessions, if well-structured and individualized, still foster measurable functional 
gains. These findings are applicable beyond CP therapy and may inform intervention strategies for other neuromotor 
disorders where motor learning and rehabilitation are central. For example, stroke rehabilitation or developmental delay 
interventions can benefit from a balance between therapy intensity and individualized pacing, emphasizing that quality, 
consistency, and contextual adaptability of therapy are as vital as frequency. 

 
Effect of Therapy Frequency on Postural Control and Balance 

Postural control and balance are two critical aspects that can be improved through NDT therapy. Prakash and 
Singh (2024) demonstrated significant improvements in balance and postural control in children with CP who received 
therapy three times a week for eight weeks, combining NDT with the Roods approach. The higher frequency of therapy 
enabled the children to practice body control and balance in various body positions, essential for developing their motor 
and postural skills. This improvement in balance is significant, as good balance is foundational for other motor skills, 
such as walking, standing, and performing daily activities. Moreover, Ungureanu et al. (2022) conducted a study utilizing 
both NDT Bobath and Vojta therapy, administered five times weekly over six months, and found that more frequent 
therapy significantly improved balance and postural control. These findings emphasize the importance of high-frequency 
therapy to enhance aspects of balance, which serves as the foundation for more complex motor skills. 

The studies by Prakash and Singh (2024) and Ungureanu et al. (2022) provide compelling evidence that 
higher-frequency NDT therapy can significantly enhance postural control and balance in children with CP, while also 
elucidating the mechanisms underlying these improvements. Postural control and balance are foundational motor skills 
that underpin a child’s ability to perform more complex functions, such as gait, transfers, and self-care. The mechanism 
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behind these improvements lies in the repeated activation and coordination of postural muscles and sensory systems 
through structured, purposeful movements guided by NDT principles. Frequent therapy sessions, such as three to five 
times per week, promote sensorimotor integration by continuously stimulating proprioceptive, vestibular, and tactile 
inputs—enabling the central nervous system to adapt and improve motor responses. Incorporating the Roods and Vojta 
approaches further enhances these outcomes by targeting specific reflex patterns and facilitating postural reactions. 
The significance of balance improvement extends beyond physical mobility; it impacts a child’s ability to interact with 
their environment, fostering confidence, participation, and independence in daily life.21–23 

 
Additional Intervention Types 

The combination of interventions has been shown to enhance the effectiveness of Neurodevelopmental 
Therapy (NDT) in supporting the development of children with cerebral palsy (CP). Several studies indicate that adding 
other intervention elements to the NDT program can lead to more optimal results. For example, NDT-Bobath (NDT-B) 
programs incorporating oral motor intervention strategies (OMIS) and nutritional-related caregiver training (NRCT) 
significantly improve feeding function and trunk control in CP patients compared to NDT-B programs that rely solely on 
OMIS and NRCT. Although NDT is widely used, some studies, such as those by Velde et al. (2022), suggest that activity-
based and body-structure approaches may be more effective than single NDT in improving motor function. Nonetheless, 
NDT still yields positive results, particularly in enhancing torso control and other functional skills.24 

In terms of intensity, increasing the frequency and duration of NDT therapy contributes to improved gross 
motor function. Studies by Tsorlakis et al. (2004) and Lee et al. (2017) emphasize that an intensively applied NDT 
program produces more significant results than a low-intensity program. A comparison of NDT and other interventions, 
such as Adeli suit therapy, reveals that although there is improvement in mechanical efficiency, no significant difference 
in gross motor skills was found between the two methods.25 

Furthermore, numerous studies highlight the significance of a multifaceted approach in enhancing the efficacy 
of NDT. Acar et al. (2022) found that incorporating OMIS and NRCT within a six-week NDT program (conducted 
biweekly) markedly enhanced children’s oral eating and motor skills. A study by Kolit and Ekici (2023) indicates that the 
Cognitive Orientation to Daily Occupational Performance (CO-OP) approach, when paired with NDT, enhances 
children’s occupational performance and positively influences parental satisfaction. These data support the conclusion 
that a multimodal or mixed-therapy approach can significantly improve the efficacy of NDT in facilitating the development 
of children with CP. 

 
Comparison Between Groups 

The results show that the group receiving NDT intervention, in addition to routine physical therapy, experienced 
more significant improvements in functional abilities compared to the group undergoing only routine physical therapy or 
single therapy. This underscores the benefit of an integrative approach that incorporates NDT into a routine therapy 
program, leading to greater improvements in a child's abilities, particularly in terms of gross motor function, trunk control, 
and activities of daily living. One of the advantages of NDT is its individualized approach, based on postural analysis 
and movement patterns typical of children with CP. When combined with routine exercise or standard physiotherapy 
approaches, NDT targets more specific functional areas and facilitates more effective movement. This research 
highlights that NDT is not only effective as a primary intervention but also serves as a supportive therapy that reinforces 
the results of other primary therapies. Children with CP can significantly benefit from physical therapy sessions 
incorporating NDT to improve rehabilitation outcomes. 

The findings reinforce the notion that an integrative approach, combining NDT therapy with routine physical 
therapy, has a greater impact than a single therapy. A comparison between the combined therapy group and the group 
receiving only routine therapy revealed that the multimodal approach more significantly improved children’s functional 
abilities, particularly in body control, gross motor function, and activities of daily living (ADLs). This can be explained by 
how NDT tailors therapy to the unique needs of each child, based on typical posture and movement patterns of children 
with cerebral palsy (CP). With more targeted strategies, NDT reaches functional areas often not addressed by standard 
therapies, such as trunk stability, which is crucial for a child’s balance and independence.26–28 

 
Effect of NDT Therapy on Occupational Skills 

In addition to gross motor skills and balance, occupational skills are crucial components in therapy for children 
with CP. Kolit and Ekici's (2023) study, which combined NDT with the CO-OP approach, showed that therapy twice a 
week for five weeks improved the occupational skills of children with CP, such as their ability to perform daily activities. 
Children receiving CO-OP therapy combined with NDT showed improvements in the Canadian Occupational 
Performance Measure (COPM), which measures the child’s level of satisfaction and performance in daily tasks. Although 
the therapy frequency was lower compared to other studies, the results demonstrated that two sessions per week were 
sufficient to improve the children’s ability to perform daily activities. 

A lower but consistent frequency of therapy can still positively impact the development of occupational skills, 
especially when combined with a therapeutic approach tailored to the child’s specific needs. The results of Kolit and 
Ekici’s (2023) study demonstrated that NDT therapy, combined with the CO-OP (Cognitive Orientation to Occupational 
Performance) approach, improved the occupational skills of children with cerebral palsy (CP), despite the relatively 
lower therapy frequency of twice per week for five weeks. This finding is crucial, as it shows that therapy effectiveness 
does not solely depend on intensity but also on the quality of the approach used. CO-OP, a cognitive-based approach 
focusing on problem-solving strategies and active involvement of the child in setting goals for daily activities, enhances 
both physical performance and the child's ability to manage daily activities independently. When combined with NDT, 
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which focuses on correcting abnormal postures and movement patterns, this intervention yields a dual effect: improving 
physical performance while increasing the child's ability to consciously manage daily activities 29–31 

This suggests that despite lower therapy frequency, significant improvements are still possible, as the 
approach used is holistic, individualized, and functional. This model can be applied to treat occupational problems in 
children with other neurological disorders, such as autism spectrum disorder or developmental coordination disorder. In 
countries like Indonesia, where occupational therapy resources are limited, a lower-frequency therapy model based on 
appropriate strategies could offer a practical and cost-effective solution. Moreover, the CO-OP approach, which actively 
engages children in the therapy process, aligns with the values of independence and participation, which are key goals 
in occupational rehabilitation. Therefore, the combination of NDT and CO-OP not only improves functional ability but is 
also relevant for application to populations with similar needs, as long as the approach is adapted to the cultural context 
and availability of local services. 

 
Conclusion 

The findings from this systematic literature review demonstrate that the frequency of Neurodevelopmental 
Treatment (NDT) plays a significant role in enhancing the functional abilities of children with cerebral palsy (CP). Higher 
therapy frequency—ranging from three to five sessions per week—combined with a longer intervention duration of 
approximately six months, yields the most substantial improvements, particularly in balance, postural control, and gross 
motor function. Moreover, the integration of NDT with complementary therapeutic approaches contributes additional 
benefits to functional outcomes. 

Although higher-frequency therapy tends to produce more rapid and pronounced improvements, lower-
frequency interventions (e.g., twice weekly) still result in measurable gains. However, the progression may be slower or 
less marked compared to more intensive regimens. Consequently, determining the optimal therapy frequency should 
be individualized, taking into account the specific conditions, capabilities, and needs of each child. 

NDT remains an effective and evidence-based approach for promoting functional development in children with 
CP. Future research should aim to refine our understanding of optimal therapy frequency and investigate additional 
influencing factors such as session duration, sample diversity, and the interaction of other therapeutic variables to further 
improve rehabilitation strategies and outcomes for this population. 
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