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Abstract. [Purpose] This study investigated the frequency effect of physical and occupational therapy on activi-
ties of daily living performance in children with cerebral palsy. [Subjects and Methods] A total of 162 children with 
cerebral palsy who attended a convalescent or rehabilitation center for disabled individuals or a special school for 
physical disabilities in South Korea participated in this study. The Pediatric Evaluation Disability Inventory was 
used to collect data on activities of daily living performance according to physical therapy frequency based on neu-
rodevelopmental therapy for 1 year. [Results] The relationships between physical therapy frequency and activities 
of daily living performance (mobility, social function, and total functional skill) and between occupational therapy 
frequency and activities of daily living performance (social function and total functional skill) were significant. 
There was no significant difference in activities of daily living performance according to physical therapy fre-
quency. The difference in the activities of daily living performance according to occupational therapy frequency 
was significant for social function. [Conclusion] Intensive occupational therapy was more effective in improving 
activities of daily living performance in children with cerebral palsy. In particular, their social function further 
improved with intensive physical therapy.
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INTRODUCTION

The intensity effect of therapies has been examined among patients with stroke, back pain, and traumatic brain injuries 
(TBIs). It was verified that the intensity effect of therapies was mainly observed in patients with stroke. A higher therapy 
intensity was associated with a shorter length of stay and improvement in functional independence in such patients1); further, 
higher physical therapy (PT) and occupational therapy (OT) intensities increased the possibility of improving mobility and 
functional independence in activities of daily living (ADL). A synthesis research including nine controlled studies reported 
that there was a small but a statistically significant intensity effect relationship of PT and OT with improvement in ADL 
performance and functional outcome parameters in patients with stroke2). The study also examined the relationship between 
therapy intensity and rehabilitation outcomes after TBIs and showed that therapy intensity was predictive of the motor 
function at discharge3).

Despite the importance of appropriate treatment frequency and duration of therapy services in determining government 
financial and insurance benefits and improving the functional abilities during pediatric PT, evidence for determining the 
optimal program is lacking4, 5). Recently, the guidelines regarding the frequency and duration of therapy for pediatric patients 
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have been reported. The treatment frequency guidelines (TFGs) developed by Bailes et al.6) could be used in deciding the 
treatment frequency in pediatric settings. The TFGs provide a good starting point for decision making regarding treatment 
frequency for pediatric patients7). The TFGs were also used across inpatient and outpatient settings, and four modes were 
developed as follows. First, the intensive mode involves a frequency of 3 to 11 times a week; the weekly or bimonthly mode, 
1 to 2 times a week or every other week; the periodic mode, once per month or less often but at regularly scheduled intervals; 
and the consultative mode, episodic or as needed.

Children with chronic disabilities, such as cerebral palsy (CP), receive therapy for as long as the family requests services6). 
Although the frequency of therapy might change owing to family complaints, government financial and insurance benefits 
are also important factors in the decision making of therapists regarding therapy frequency. For that reason, evidence of 
therapy effectiveness according to varying frequency modes is needed. Moreover, the differences according to different func-
tional outcomes should be verified using evidence in order to decide on the therapy frequency. Among functional outcomes, 
a relationship between gross motor function and intensity of therapy has been reported8). Intensive PT was more effective 
in improving the gross motor function of children with CP, especially crawling and kneeling abilities; further, the standing 
ability further improved with intensive PT. However, the relationship between ADL performance and therapy frequency 
has not been examined yet. Thus, the purpose of this study was to examine the relationship between ADL performance and 
therapy frequency.

SUBJECTS AND METHODS

The study sample comprised 162 children with CP (mean age: 8 years and 1 month; SD: 3 years and 5 months) who 
attended a convalescent or rehabilitation center for disabled individuals or a special school for physical disabilities in South 
Korea. A total of 91 boys (56.2%) and 71 girls (43.8%) were recruited in this study. The age range was 3 to 15 years. The par-
ents of all children agreed to participate in this study. This study was approved by the Ethics Committee of Jeonju University 
(Jeonju University IRB-1). Written informed consent to participate in the study was obtained from the parents of all children. 
The types of CP in the children were spastic (79.6%), dyskinetic/athetotic (9.9%), ataxic (4.3%), and hypotonic (6.2%). The 
participants were classified using the Gross Motor Function Classification System; 23 (14.2%) were classified into Level I, 
30 (18.5%) into Level II, 23 (14.2%) into Level III, 21 (13.0%) into Level IV, and 65 (40.1%) into Level V.

To evaluate ADL performance, the functional skill domain in the Pediatric Evaluation of Disability Inventory (PEDI), 
which was developed in the USA by Haley et al. was used. The functional skill domain consists of three categories of self-
care, mobility, and social function and 197 specific questions. Each child was scored either with 1 point for being capable of 
performing the assigned task or 0 point for incomplete performance and being unable to perform the task. The one-sample 
Kolmogorov-Smirnov (K-S) test was employed to test for the normal distribution of data. Because the results of the K-S 
test were statistically significant, a non-parametric test was performed to verify the effect of the frequency of PT on ADL 
performance. The Spearman correlation coefficient and Kruskal-Wallis test were also used. The Tukey test using ranks was 
employed as a post hoc test.

RESULTS

Table 1 shows the correlation coefficients between the frequency of therapy and ADL performance measured by the PEDI 
functional skill, including self-care, mobility, and social function. There were significant correlations between the frequency 
of PT and mobility, social function, and total PEDI functional skill. Similarly, the correlation of the frequency of OT with 
social function and total PEDI functional skill was significant.

The results of the Kruskal-Wallis test are presented in Table 2. The differences in the ADL performance according to the 
frequency of PT were not significant in all domains and total PEDI functional skill; that according to the frequency of OT was 
significant in the total PEDI functional skill. The intensive mode of OT showed a significant effect of improving the PEDI 
functional skill compared with the bimonthly mode.

DISCUSSION

ADL performance is one of the major goals of PT and OT in rehabilitation settings9). The evidence for a relationship 
between the frequency of PT and OT and ADL performance should be clarified to determine the proper frequency of therapy 
for the improvement of ADL performance in children with CP. In this study, the relationship between the frequency of therapy 
and ADL performance, measured using the PEDI functional skill scale, was investigated during a 1 year follow-up.

Mobility, social function, and total PEDI functional skill showed significant correlations with the frequency of PT. How-
ever, the correlation between mobility and the frequency of OT was not significant. In patients with stroke, a significant 
relationship between mobility and therapy intensity (including PT and OT) was reported1). A previous meta-analysis demon-
strated a statistically significant summary effect size for ADL performance (0.28 ± 0.12) in patients with stroke2). In patients 
with TBIs, the therapy intensity was predictive of motor functioning at discharge3). In children with CP, an intensive PT might 
be effective in improving gross motor function, and the intensity effect was greater in crawling and kneeling and standing 
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abilities8). However, some studies reported that the therapy intensity did not have a significant effect on the functional status 
of patients with TBIs. A multiple regression analysis was performed to verify the relationships between functional status at 
discharge and intensity of therapies received during inpatient medical rehabilitation. The results showed that the intensities 
of OT, PT, and speech therapy were not significant predictors of outcomes for either group, controlling linearly for admis-
sion function, psychology intensity, length of stay, onset to admission interval, age, and interrupted stays10). More recent 
studies on patients with TBIs supported the non-significant effect of therapy intensity11). The controversial results regarding 
therapy intensity effect indicate that several factors could affect the outcomes besides therapy intensity. Therefore, assertive 
conclusions could not be made by a single situation, and several factors, such as diagnosis, type of therapy, and severity of 
symptoms, should be considered in the decision making for therapy intensity.

Similar to the correlation results, only the intensive mode of OT showed a significant effect of improving the PEDI func-
tional skill level compared to that in the bimonthly mode. The intensive mode includes a wide range of therapy frequencies, 
that is, from 3 to 11 times a week. To accumulate evidence on decision making for the appropriate therapy frequency, the type 
of mode was developed more specifically.

Although this study suggests that robust PT and OT for ADL performance improvement in children with CP is effective, 
on the basis of 2 years of data collection, there is still insufficient clinical evidence for the relationship between treatment 
intensity and efficacy. Future research studies are needed to investigate the relationship between various treatment intensities 
and outcomes in children with CP to provide meaningful information for decision making in clinical settings.

This study examined the effect of PT and OT according to frequency during a 1 year follow-up of ADL performance in 
children with CP. The therapy frequency showed a significant correlation with ADL performance; particularly, intensive OT 
was more effective in improving ADL performance.
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