
http://dx.doi.org/10.13048/jkm.21038 61

Introduction
    

Cerebral palsy (CP) refers to a collection of 

motor disorders caused by brain damage that occurs 

before, during, or after birth.1) Complementary 

and alternative medicine has been globally used 

for treating CP.2-5) In South Korea, traditional 

Korean medicine (TKM) is widely used 

concomitantly with conventional rehabilitation 

therapy (RT),6) and there is up to a 40% rate of 

TKM use among children with CP.7) 

For the treatment of CP of children, a 

multidisciplinary approach is required and various 

treatment methods are used since various 
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symptoms occur depending on the lesion site. 

Standard treatments for CP include interventions 

to regulate muscle tone and to prevent joint 

contractures such as physical therapy (PT), 

neurophysiological therapies (Bobas, a method 

that supresses abnormal movement patterns and 

normalizes muscle tension; Vojta, which repeatedly 

stimulates specific parts of the body to induce 

movement and establishes normal movement 

patterns in brain), muscle relaxants, nerve block 

or botulinum toxin injections, assistant devices, and 

orthopaedic or neurosurgical surgery. Occupational 

therapy (OT), a training to perform activities in 

daily life, speech therapy (ST), or swallowing 

training can be used according to symptoms8,9). 

Previous systematic reviews on acupuncture for 

children with CP have revealed that combining 

acupuncture and conventional treatment is more 

effective than conventional treatment alone.10,11) 

Another study reported that herbal medicine or 

Tuina combined with conventional treatment is 

beneficial for children with CP.12) The efficacy of 

TKM for CP currently remains unclear. The 

added effect on combining TKM with conventional 

treatment should be investigated since the latter is 

currently administered as an adjuvant with 

conventional treatment.13) 

This prospective, observational, and cross-sectional 

study examined factors affecting TKM use via 

survey administration following recruitment.13) 

Patients with non-spastic-type CP or other health 

problems tended to be high-frequency users of 

TKM. These results suggest that atypical patients, 

or patients with difficult-to-treat conditions, tend 

to seek TKM. 

Herein we report the results of this study and 

examine the forms of TKM used, with a focus on 

the type of TKM, frequency of use, and the 

effectiveness of TKM on CP symptoms. 

Methods

1. Study design and setting

We conducted a one-year, multi-center, prospective, 

observational study. This comparative observational 

study included a CR group and an integrated 

rehabilitation (IR) group that received a 

combination of TKM treatments and CR. This 

study was approved by the Institutional Review 

Board (IRB) of the Pusan National University 

Hospital (H1404-022-017) and was registered on 

clinicaltrials.gov (NCT02223741). 

The participants were enrolled from two 

university-affiliated hospitals, namely, a TKM 

hospital, and 3 TKM clinics. Once the guardians 

agreed for their child to participate in the study, 

they received detailed written and verbal 

information. When the guardians confirmed 

voluntary registration, they were asked to submit 

written consent. During this process, the guardians 

were allowed an adequate period to ask questions; 

the principles of the Declaration of Helsinki were 

followed at all times. We ensured that they could 

freely decide whether they wanted to participate 

in this study, and were certain that this would not 

affect their clinical care.

2. Issue of interest

This study aimed to determine the real-world 

characteristics of TKM usage among children 

with CP and to compare the effectiveness of CR 

and IR. Therefore, the participants underwent 
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treatment as per the standard protocol, and were 

subsequently allocated to the CR or IR group 

based on the treatment received. 

The included participants received treatments 

for CP, including CR and TKM treatments 

(acupuncture and/or herbal medication) according 

to their doctors’ clinical care preferences. Due to 

ethical issues and study feasibility, the type and 

intensity of RTs and other treatments were not 

controlled. The participants underwent optimal 

treatments as in real-world settings; there was no 

particular intended treatment. The participants 

could freely start, cease, or change any conventional 

or TKM treatments. 

3. Participants

Patients with a diagnosis of CP and aged 

between 6–78 months were included. Patients 

who had undergone orthopedic surgery due to CP, 

had congenital muscular disease, hereditary 

disease, or progressive central nervous system 

diseases, and those who had severe diseases (i.e., 

cancer, severe heart disease, or severe infectious 

disease) were excluded.

4. Variables

To evaluate clinical effectiveness, the Gross 

Motor Function Measure-66 (GMFM-66), Gross 

Motor Function Classification System (GMFCS), 

and Pediatric Evaluation of Disability Inventory 

(PEDI) were evaluated. The primary outcome was 

GMFM-66; the secondary outcomes were the 

GMFCS, PEDI, and the number of other health 

problems. Adverse events (AEs) were recorded at 

every visit to evaluate the safety of CR and IR. 

Baseline information including age, height, 

weight and sex, type of birth, type of CP, and 

general health conditions including disabilities, 

other health problems, and conventional treatments 

used were evaluated.

The types and frequency of TKM therapies used 

by patients in the IR group were investigated. 

The number of times of acupuncture use and the 

number of days of herbal medication were 

recorded. In addition, the frequency of RT was 

observed to understand the relationship between 

TKM therapies and conventional treatments.  

5. Data sources and measurements

1) Participant survey

The guardians were asked to complete survey 

questionnaires on age, sex, and type of birth at 

baseline. Accompanying disabilities, other health 

problems, and current/previous received treatments 

were recorded at baseline (T1), 26 weeks after 

baseline (T2), and 52 weeks after baseline (T3). 

‘Accompanying disabilities’ included cognitive 

impairment, seizures, dysphagia, deficiencies in 

vision, hearing, or language, and musculoskeletal 

deformation. Other health problems included 

various health problems not directly related to CP. 

Treatment-related questions included age at 

treatment start, weekly RT frequency, experience 

of botulinum toxin, present use of an assistive 

device, oral medication, or dietary supplements, 

and use of TKM treatments. RT included PT, OT, 

ST, and other rehabilitation therapies directed by 

the medical doctor. TKM treatments included 

acupuncture and herbal medications supplied by a 

registered doctor of TKM. 

2) Clinical evaluation
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A pediatric physical therapist with > 5 years of 

clinical experience in pediatric RT performed the 

clinical evaluation. The investigator examined the 

CP type and GMFCS level at T1; the height, 

weight, GMFM-66, and PEDI at T1, T2, and T3 

were also measured. The investigator visited all 

the study sites to evaluate all participants. 

6. Study size

This study sought to enrol 300 participants for 

initiation (8 subgroups [n = 37, each]; 2 subgroups 

for each treatment, as well as for GMFCS and 

age). However, only 182 participants were finally 

included due to the relatively lower-than-expected 

recruitment rate and the between-group differences 

shown by the interim analysis. Therefore, we 

decided to enrol the ‘minimum’ number of 

participants required for meaningful observation. 

7. Statistical analysis

Continuous and categorical data are presented 

as means ± standard deviation and frequencies 

(percentages), respectively. Between-group differences 

in continuous and categorical data were assessed 

using the Wilcoxon rank-sum and Chi-square 

test/Fisher’s exact tests, respectively. Subgroup 

analysis was performed based on the GMFCS 

level and age. Participants who did not undergo 

clinical evaluation were excluded from the 

analysis. All statistical analyses were two-tailed 

tests, with a significance level of 0.05 and power 

of 0.8. All statistical analyses were performed 

using Strategic Applications Software (SAS, 

version 9.4; SAS Institute Inc., Cary, NC, USA).

Results

1. Participants

A total of 207 participants provided written 

informed consent; however, 20 participants 

withdrew before the baseline survey. During the 

screening phase, 187 participants answered the 

baseline survey while 5 withdrew; consequently, 

182 participants completed the initial clinical 

evaluation (T1). At 26 weeks after registration 

(T2), 39 participants withdrew, with 143 participants 

completing the second clinical evaluation. At 52 

weeks after registration (T3), 10 participants 

withdrew; thus, 133 participants completed the 

third clinical evaluation. Before initiating the 

analysis, 7 participants were excluded for either 

lacking a CP diagnosis (i.e., they were initially 

diagnosed with CP at baseline, with further 

examination leading to the diagnosis of other 

diseases, including genetic diseases) or meeting 

the exclusion criteria. Finally, 126 participants 

(91, CR group; 35, IR group) were included in 

the analysis (Figure 1).

2. Baseline information 

There were no significant differences in age, 

sex, height, and weight between the IR and CR 

groups. The IR group had significantly fewer 

children with spastic CP (61.9%, IR; 87.9%, CR; 

p = 0.001), fewer twin children (8.3%, IR; 27.5, 

CR; p = 0.022), more ‘other health problems’ 

(1.2, IR; 0.6, CR; p = 0.050), and less experience 

with botulinum toxin treatment (8.6%, IR; 31.9%, 

CR; p = 0.007). There was no between-group 

difference in the weekly frequency of RT, use of 

oral medication and dietary supplements, 

(500)



Integrated Rehabilitation for Children with Cerebral palsy: A Prospective Observational Study

http://dx.doi.org/10.13048/jkm.21038 65

(501)

Registration
Baseline (T1)

Consent

Screening

Drop out (n=10)
- Personal reasons (n=4)
- Out of contact (n=6)

Analysis

3rd evaluation (n=133) 

Excluded (n=7)
- Exclusion criteria (n=1)
- Diagnoses other than CP 

have been identified (n=6)

Group identification and analysis (n=126)
- IR group (n=35), CR group (n=91)
- Analysis

Provided informed consent (n=207)

Responded to baseline survey (n=187)

1st evaluation (n=182)

Drop out (n=5)
- Exclusion criteria (n=1)
- Personal reasons (n=4)

2nd evaluation (n=143)

Drop out (n=39)
- Exclusion criteria (n=3)
- Difficulty in responding 

following surveys (n=9)
- Personal reasons (n=17):  

move, no time, decreased 
condition of the child

- Out of contact (n=10)

Drop out (n=20)
- Exclusion criteria (n=3)
- Withdrawal of consent (n=1)
- Personal reasons (n=11)
- Out of contact (n=5)

26 weeks (T2)

52 weeks (T3)

 CR, conventional rehabilitation; IR, integrated rehabilitation

Fig. 1. Study flow chart.
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GMFM-66 and PEDI scores, and the distribution 

of GMFCS levels (Table 1).

3. Clinical effectiveness and safety

We primarily focused on the changes between 

T1 and T3 in the analysis and interpretation. 

The CR group comprised children who only 

received CR over the 52-week study period (n = 

91). However, the IR group had children who 

received more than the specified TKM treatments, 

i.e., herbal medications over 30 days or 

acupuncture treatments over 12 sessions for 6 

months in addition to CR (n = 35). Consequently, 

the IR group included: 1) 19 children who 

received IR for 52 weeks (IR + IR); 2) 11 

children who received IR and CR for the first and 

last 26 weeks, respectively (IR + CR); and 3) 5 

children who received CR and IR for the first and 

Table 1. Baseline information

Variables
CR group

(n=91)
IR group 
(n=35)

p value

Demographic 
characteristics

Age: mos (Mean±SD) 34.8±18.3 30.7±18.2 0.237a

Height: cm (Mean±SD) 89.2±11 86.5±11.9 0.161a

Weight: kg (Mean±SD) 12.5±3.5 11.6±3.3 0.095a

Sex: male (Cases (%)) 57 (62.6%) 24 (68.6%) 0.534b

Type of Birth Artificial insemination (Cases (%)) 11 (12.1%) 3 (8.6%) 0.756c

Premature birth (Cases (%)) 63 (69.2%) 22 (62.9%) 0.494b

Twins (Cases (%)) 25 (27.5%) 3 (8.6%) 0.022b*

Present 
condition 

Type of CP: spastic type (Cases (%)) 80 (87.9%) 22 (62.9%) 0.001b* 

children with accompanying disabilities (Cases (%)) 62 (68.1%) 26 (74.3%) 0.500b

children with other health problems (Cases (%)) 37 (42.9%) 19 (54.3%) 0.168b

No. of other health problems (Mean (SD)) 0.6 (0.9%) 1.2 (1.5%) 0.050a

Treatments Treatment beginning age: mos (Mean±SD) 8.9±8.6 11.3±9.8 0.091a

RT times per week (Mean±SD) 12.0±8.2 11.0±7.8 0.588a

Experience of botulinum toxin (Cases (%)) 29 (31.9%) 3 (8.6%) 0.007b*

Presently using assist device (Cases (%)) 59 (64.8%) 18 (51.4%) 0.167b

Presently taking oral medication (Cases (%)) 27 (29.7%) 8 (22.9%) 0.444b

Presently using dietary supplements (Cases (%)) 59 (64.8%) 22 (62.9%) 0.836b

Clinical 
Evaluation

GMFM-66 (Mean±SD) 46.5±19.6 43.4±19.1 0.449a

GMFCS 
(Cases (%))

Level 1 39 (42.9%) 11 (31.4%) 0.678b

Level 2 6 (6.6%) 4 (11.4%)

Level 3 12 (13.2%) 6 (17.1%)

Level 4 16 (17.6%) 8 (22.9%)

Level 5 18 (19.8%) 6 (17.1%)

PEDI
(Mean±SD)

Self-care 22.1±17.1 18.1±14.6 0.335a

Mobility 21.5±17.7 18.1±18.7 0.270a

Social-function 23.1±17.1 17.7±14.4 0.148a

CR, conventional rehabilitation; IR, integrated rehabilitation; CP, cerebral palsy; GMFM-66, gross motor function measure-66; GMFCS, gross 
motor function classification system; PEDI, pediatric evaluation of disability inventory; a, Wilcoxon rank sum test; b, Chi-square test; c, Fisher’s 
exact test; *, statistically significant (p<0.05)
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last 26 weeks, respectively (CR + IR) (Figure 1). 

The changes between T1 and T2 were 

referentially examined (96, CR group; 30, IR 

group).

1) Changes in clinical outcomes

The improvement in GMFM-66 was significantly 

greater in the IR group (6.4 ± 6.1) than in the CR 

group (4.6 ± 5.8) (p = 0.048). The reduction in 

the number of other health problems was 

significantly greater in the IR group (-0.7 ± 1.1 

and -0.2 ± 0.7 in the IR and CR groups, 

respectively [p = 0.012]). There was no between 

-group difference in the PEDI scores, total scores, 

and item-specific scores (Table 2).

Changes between T1 and T2 showed similar 

tendencies. In particular, there was an increase in 

the GMFM-66 score by 4.6 ± 5.0 and 2.3 ± 3.6 

in the IR and CR groups (p = 0.004), respectively, 

while there was a decrease in the number of other 

health problems by -0.7 ± 1.1 and -0.2 ± 0.7 in 

the IR and CR groups (p = 0.012), respectively. 

2) Other analysis

A subgroup analysis based on the GMFCS 

level revealed that the between-group difference 

was largest for GMFCS level 1 (improvement by 

6.3 ± 3.7 and 3.5 ± 3.1 in the IR [n = 11] and 

CR [n = 39] groups, respectively, [p = 0.0324]). 

The IR group showed non-significantly greater 

improvements in the GMFCS levels 2, 3, and 5 

than those in the CR group (Supplementary File 

1).

For age-based subgroup analysis, the participants 

were classified into three groups: age < 24 

months, 24 months ≤ age < 48 months, and 48 

months ≤ age. None of the subgroups showed 

significant between-group differences in the 

Table 2. The clinical evaluation and use of treatments over the study period 

Variables
CR group

(n=91)
IR group
(n=35)

p value

Height: cm§ (Mean±SD) 7.2±3.9 7.5±4.0 0.896a

Weight: kg§ (Mean±SD) 2.0±1.4 1.8±1.1 0.609a

GMFM-66§ (Mean±SD) 4.6±5.8 6.4±6.1 0.048a*

PEDI§ (Mean±SD) Self-care 7.1±6.0 5.2±4.8 0.168a

Mobility 6.8±7.7 7.8±9.3 0.794a

Social-function 6.9±6.6 6.7±4.9 0.840a

Total score 20.8±17.6 19.6±16.2 0.836a

No. of other health problems§ (Mean±SD) -0.2±0.7 -0.7±1.1 0.012a*

Frequency of RT (times/week)† (Mean±SD) 12.0±9.9 10.9±6.6 0.7362

Use of TKM in the IR group Mean±SD [min, max]

Use of acupuncture (times)† Overall (n=35) 45.3±54.4 [0, 231]

Acupuncture users (n=27) 60.0±54.2 [8, 231]

Use of herbal medication (days)†  Overall (n=35) 120.5±126.7 [0, 364]

Herbal medication users (n=28) 152.0±122.6 [14, 364]
§, differences between T1 and T3 (T3-T1); †, average value of 1-year observation; CR, conventional rehabilitation; IR, integrated rehabilitation; 
GMFM-66, gross motor function measure-66; PEDI, paediatric evaluation of disability inventory; a, Wilcoxon rank sum test; NA, not-applicable; 
*, statistically significant (p<0.05)
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GMFM-66 score. However, the age < 24 months 

group showed the largest reduction in the number 

of other health problems (-0.9 ± 1.3 and -0.2 ± 

0.8 in the IR and CR groups, respectively, [p = 

0.029]) (Supplementary File 2).

There were no significant differences between 

the ‘IR+IR (n = 19)’ and ‘CR+IR or IR+CR (n 

= 16)’ groups. 

3) Adverse events

All AEs, including AEs not directly related to 

the CR or IR, were recorded. Analysis and 

interpretation of AEs were performed for 133 

participants who adhered to T3 to consider 

exclusions or withdrawals caused by AEs. 

The AE occurrence per participant was 5.5 ± 

3.8 and 5.9 ± 4.0 in the IR and CR groups, 

respectively. There were 764 AEs, with respiratory 

infections (79.8%) being the most frequent, 

followed by dyspepsia/enteritis (6.8%). There was 

no between-group difference in the distribution of 

the AE types. Skin rashes associated with TKM 

treatment were found in one case; the rash was 

relieved by discontinuing the herbal medication. 

No serious adverse events were observed. 

4) Comparison between ‘the drop-out’ and 

‘the complete’

Among the 182 registered children, 133 and 49 

children adhered (completed) and withdrew 

(dropped-out) from the final evaluation, respectively. 

Comparison of the two groups (completed and 

dropped-out) to determine whether any factors 

influenced drop-out revealed no between-group 

differences in age, sex, type of birth, type of CP, 

type of treatment, baseline GMFCS, GMFM-66, 

and PEDI.

4. Characteristics of TKM usage

No intended treatments were set in this study; 

instead, the participants were allowed freedom of 

choice of RTs or TKM treatments. Moreover, the 

contents and changes of treatments were recorded.

During the entire study period, there was no 

significant between-group differences in the 

weekly frequency of RTs (10.9 ± 6.6 and 12.0 ± 

9.9 times per week in the IR and CR groups, 

respectively, [p = 0.7362]). In both groups, PT 

was the most frequently used RT form, followed 

by OT and ST.

During the study period, the IR group received 

an average of 45.3 ± 54.4 acupuncture treatments 

and 120 ± 126.7 days of herbal medication. For 

participants who received acupuncture treatments 

(n = 27) or herbal medication (n = 28), the 

average, minimum, and maximum number of 

acupuncture treatments were 60.0, 8, and 231 

times; the corresponding values for herbal 

medication were 152.0, 14, and 364 days (Table 

2). 

Discussion

In this study, the IR group showed greater 

improvement than the CR group in terms of the 

GMFM-66 score and reduction in the number of 

other health problems; and the RT frequency was 

not influenced by TKM use; the approximate 

mean frequency and duration of use was 60 times 

for acupuncture and 150 days for herbal 

medication in patients using those treatments 

during one year. 
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Murphy et al have highlighted that the lesion of 

CP is not progressive, but childhood CP is not a 

clinically static condition. The condition of 

children can be widely affected by the children’s 

muscular-skeletal or organic changes while they 

grow up14).  In addition, children with CP have 

complex problems in physical, psychological, 

communicative, and social aspects so that 

multidisciplinary approach is needed15). In TKM, 

the CP symptoms are recorded as stiffness, 

limpness, and cognitive retardation.16) Previous 

studies have reported that acupuncture or herbal 

medicine combined with conventional treatment 

improves motor, mental, and verbal function, as 

well as daily life activities in children with CP. 

However, these studies had small sample sizes 

and short follow-up periods; further studies are 

therefore needed.17,18) Acupuncture and herbal 

medicine are the major TKM modalities, and are 

often used concomitantly. Since CP requires a 

long treatment period, treatments can be applied 

in various ways; both acupuncture and herbal 

medicine can be used, only one can be used, and 

both can be stopped and restarted. Therefore, 

individuals who used only one or both treatments, 

namely, acupuncture and herbal medicine were 

classified into the CR group. Additionally, we 

attempted to reflect the real-world settings by 

allowing the participants to freely make decisions 

regarding TKM use. This was also performed to 

adhere to research ethics and improve the 

feasibility, given the long follow-up period.

Regarding the characteristics of TKM users, the 

IR group had a greater number of children     

with non-spastic CP than the CR group, and 

consequently a lower experience of botulinum 

toxin treatments. A previous study reported that 

children with non-spastic CP had a higher rate of 

TKM use than children with spastic CP.19) We 

previously observed that children with non-spastic 

CP tended to use TKM more than those with 

spastic CP.13) The present findings are consistent 

with these previous findings. This suggests that 

TKM is more accessible to patients with 

uncommon atonic, ataxic, or mixed CP than to 

those with spastic CP. There were no between-group 

differences in the mean age and distribution of 

GMFCS levels.

The therapeutic effects of IR and CR were 

assessed based on the GMFM-66, GMFCS, and 

PEDI scores, as well as other health problems 

over the 1-year observation period. 

The IR group showed greater improvement in 

the GMFM-66 scores when compared with the 

CR group (6.4, IR group; 4.6, CR group). Due to 

ethical issues and study feasibility, the type and 

intensity of RTs and other treatments were not 

controlled; however, there was no between-group 

difference at baseline and during the 1 year. 

Additionally, the RT type showed a similar 

pattern in PT, OT, and ST. The difference in RT 

intensity did not appear to affect the between 

-group difference in the improvement of the 

GMFM-66 score, since the weekly frequency of 

RT in the IR group was rather small. Moreover, 

there was no statistical significance. 

A subgroup analysis based on the GMFCS 

level was performed since the prognosis of the 

GMFM-66 score is affected by the GMFCS level. 

There was a greater improvement from baseline 

in levels 1 and 2; this finding is similar to those 

of previous reports.20,21) The between-group 
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differences in changes were the largest in level 1 

(6.2, IR group; 3.5, CR group; p = 0.032) 

(Supplementary File 1). The baseline GMFM-66 

scores of children with GMFCS level 1 in the IR 

and CR groups were 63.8 ± 6.2 and 64.9 ± 5.8 

(p = 0.704), respectively, with corresponding mean 

ages of 36.5 ± 15.9 years and 39.0 ± 18.5 years 

(p = 0.825). This indicates that children with 

milder symptoms (GMFCS level 1) are generally 

more prone to improvement and responding to 

TKM. However, these findings should be carefully 

interpreted, and there is a need for further 

research given our small sample size, which 

limited the statistical analysis. Furthermore, the 

CP type is known to affect its prognosis. Given 

that the IR group had more patients with 

non-spastic CP than the general distribution,22) we 

performed a subgroup analysis using children 

with spastic CP. Compared with the CR group, 

the IR group showed a non -significantly greater 

improvement (comparison between T1 and T3: 6.3 

± 7.2 in the IR group [n = 22] and 4.5 ± 5.9 in 

the CR group [n = 80], p = 0.282; comparison 

between T1 and T2: 4.4 ± 5.8 in the IR group [n 

= 18] and 2.5 ± 3.7 in the CR group [n = 84], 

p = 0.061). Although the statistical analysis was 

limited owing to the small number of children 

with spastic CP in the IR group, our findings 

indicate that IR may be helpful for children, 

regardless of the CP type. 

Compared with the CR group, the IR group 

showed greater improvement in ‘other health 

problems’. In South Korea, TKM has been used 

to improve the general health status in children 

with disabilities23); furthermore, it is more commonly 

used among children with neuropsychiatric 

diseases.24) Moreover, in this study, the IR group 

had more children with other health problems 

than the CR group (p = 0.0497). Children aged < 

24 months showed the greatest reduction in other 

health problems; this suggests that TKM could be 

more helpful for younger children with frequent 

and varying health problems. Generally, children 

with any GMFCS level show a plateau in the 

GMFM-66 score after 6–7 years; furthermore, the 

treatment goal is to prevent any further decline in 

the score.20,21) In the same context, early RT is 

effective due to neural plasticity25,26) with an 

emphasis on more treatments at a young age.27) 

Therefore, IR is more effective when applied at a 

younger age. 

Regarding AEs, skin rash was identified in one 

case; this may have been caused by the herbal 

medication. The skin rash naturally cleared after 

discontinuing treatment with the herbal medication. 

Therefore, acupuncture and herbal medication can 

be considered as safe treatments; however, future 

studies should perform continuous observation. 

This study has several limitations. First, the CP 

type could not be evenly set at baseline and also 

influenced the choice of treatment content. 

Second, the sample size was insufficient for 

adequate subgroup or stratification analysis, 

which could have allowed more detailed evaluation 

and judgment. Finally, since the guardians often 

stopped and restarted the TKM treatments; the 

TKM intensity was therefore relatively low 

compared with the generally recommended 

intensity for achieving a therapeutic effect. This 

low intensity was insufficient for establishing the 

efficacy or safety of TKM, and resulted from 

applying the real-world usage pattern. Therefore, 
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future randomized control trials should implement 

a higher TKM intensity to elucidate the efficacy 

and safety of TKM. Nonetheless, the current 

study presents meaningful data, since it reports 

the results of 1-year observation within clinical 

settings. 

TKM treatments may provide additional benefits 

in terms of improvement of the GMFM-66 score, 

especially among children with mild symptoms 

(GMFCS level 1), and reduction in other health 

problems. The use of TKM does not affect the 

use of RT. 

List of Abbreviation

CP, cerebral palsy; TKM, traditional Korean 

medicine; RT, rehabilitation therapy; CR, conventional 

rehabilitation; IR, integrated rehabilitation; IRB, 

institutional review board; GMFM-66, Gross 

Motor Function measure-66; GMFCS, Gross 

Motor Function Classification System; PEDI, 

pediatric evaluation of disability inventory; AE, 

Adverse event; PT, physical therapy; OT, 

occupational therapy; ST, speech therapy
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