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ABSTRACT 
 

Background: Aquatic program is an occupational therapyfor children with neurodevelopment 
disorder that has been recognized as one of the technological innovations in medical rehabilitation. 
This study aimed to analyze the effectiveness of occupational therapistempowerment training in 
aquatic program on the knowledge, attitude, and competence of occupational therapists, and the 
effectiveness aquatic therapy on improving the development of children with neurodevelopment 
disorder. 
Subjects and Method: This was a quasi experiment study with pre and post test design with 
comparison design. A sample of 88 occupational therapist were selected for this experiment. 
Knowledge, attitude, and competence of the therapists before and after empowerment training 
were measured and compared. Likewise, 78 children with neurodevelopmental disorderin Central 
Java who were under treatment by the occupational therapists were measured and compared 
before and after the occupational therapist empowerment training, in terms of motoric and 
sensoric development. The effects of empowerment training on knowledge, attitude, and 
competence of the occupational therapists as well as motoric and sensoric development of children 
with neurodevelopment disorder were analyzed by linear regression analysis model. 
Results: Empowerment training significantly increased knowledge (b= 3.95; 95%CI= 3.55 to 4.34; 
p<0.001), attitude (b=3.49; 95%CI= 2.84 to 4.14; p<0.001), and competence (b= 2.73; 95%CI= 
1.93 to 3.53; p<0.001) of the occupational therapists. Aquatic therapy resulting from empowerment 
training significantly increased motoric (b= 1.39; 95% CI= 1.04 to 1.74; p<0.001) and sensoric (b= 
2.79; 95% CI= 2.13 to 3.45; p<0.001) development of children with neurodevelopment disorder. 
Conclusion: Empowerment training effectively increases knowledge, attitude, and competence of 
occupational therapists. In turn, aquatic therapy conducted by the occupational therapists 
effectively increases motoric and sensoric development of children with neurodevelopment 
disorder. 
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BACKGROUND 

In Indonesia, there are 1,085 people 

occupational therapists (IOTI, 2015), 

including 916 occupational therapists who 

have Health Registration Letters (STR) of 

Health Personnel (Kemenkes, 2016). The 

number of occupational therapists in 

Indonesia is inadequate when compared 

with the total population in Indonesia of 

250 million people. By comparison, Canada 

with a population of 37 million, there are 

more than 17,000 occupational therapists. 

The number increases 500 to 600 occu-

pational therapists each year. A national 

survey in Canada shows that occupational 
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therapists are the best jobs with a career 

growth of 18% annually (CAOT, 2016). 

In Indonesia, in addition to the 

limited number of professions, the number 

of client visits is high. Studies conducted by 

Paulsen et al. (2014) in 951 occupational 

therapists in Australia reported, 32.54% 

occupational therapists experienced phy-

sical, mental, and emotional fatigue, which 

occurred continuously (Poerwandari, 

2010). 

Burn out on occupational therapists is 

due to continuing workload and lack of 

time to develop themselves (Paulsen, 2014). 

This is thought to be the cause of 

powerlessness occupational therapist in 

following the development of the latest 

practical science. 

Neurodevelopmental in children is a 

classification of the American Psychiatric 

Association which refers to a group of 

conditions of children with an onset in the 

developmental period, consisting of 

intellectual disability, communication dis-

orders, autistic spectrum disorders, attent-

ion distraction, hyperactivity, specific 

learning disorders, and developmental 

coordination disorders (APA, 2015). 

One of the therapist's occupational 

interventions listed in the occupational 

therapist's occupational competency stan-

dard is the aquatic program (IOTI, 2015). 

Aquatic activity carried out in a water-

based environment combines water play, 

swimming, and therapeutic activities per-

formed simultaneously. Aquatic programs 

are complementary therapeutic interven-

tions. Aquatic programs were reported to 

have therapeutic effects for children with a 

diagnosis of cerebral palsy (Kurniawan and 

Saloko, 2015). Studies of aquatic occu-

pational therapy programs for children with 

Autism Spectrum Disorder reported that 

the application of aquatic programs 

provided benefits to clients. Haugan (2012) 

in his research entitled The Effects of 

Aquatic Activity on Children with Autism 

Spectrum Disorder reported positive 

results, in terms of increased cardiovascular 

endurance and positive behavior in 

children with autistic spectrum disorders. 

Empowerment of occupational thera-

pists in aquatic programs is important to do 

because of some considerations. An 

occupational therapy program for children 

with neurodevelopmental disorders is one 

of the technological innovations in the field 

of medical rehabilitation. However, occu-

pational therapists in Indonesia have not 

been fully exposed to aquatic program 

management, so it needs to be empowered, 

as a form of professional development and 

the development of occupational therapy 

services. 

The research questions of this study 

were (1) Is there any influence of aquatic 

program training on knowledge, attitude, 

and empowerment of occupational thera-

pist? (2) Is there any effect of aquatic 

programs on the motor and sensory deve-

lopment in children with neurodevelop-

mental disorders? 

The purpose of this study was to 

determine (1) the effect of occupational 

therapist empowerment through aquatic 

program training on knowledge, attitude, 

and therapeutic occupational therapies, and 

(2) the influence of aquatic programs on 

motor development and sensory children 

with neurodevelopmental disorders. 

 

SUBJECTS AND METHOD 

1. Study design 

This was a quasi experiment study with pre 

and post test design with comparison 

design. The study was conducted in Central 

Java, from August 2017 to January 2018. 

2. Population and sample 

The target population in this study was 

occupational therapist who registered in 
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the Indonesian Association of Occupational 

Therapists, Central Java. A sample of 88 

occupational therapists was selected for 

this experiment.  

3. Study variables 

The dependent variables were two-fold. At 

the occupational therapist level the 

dependent variables included knowledge, 

attitude, and empowerment. At the child 

level the dependent variables included 

sensoric and motoric development. At the 

occupational therapist level, the indepen-

dent variables were training on aquatic 

therapy, age, education, and duration of 

employment. At the child level, the 

independent variable was aquatic therapy.  

4. Data analysis 

Knowledge, attitude, and competence of the 

therapists before and after empowerment 

training were measured and compared. 

Likewise, 78 children aged 3-8 years old 

with neurodevelopmental disorder in 

Central Java who were under treatment by 

the occupational therapists were measured 

and compared before and after the 

occupational therapist empowerment 

training, in terms of motoric and sensoric 

development.  

The effects of empowerment training 

on knowledge, attitude, and competence of 

the occupational therapists as well as 

motoric and sensoric development of 

children with neurodevelopment disorder 

were analyzed by linear regression analysis 

model. 

 

RESULTS 

A. Sample characteristics 

Description of sample characteristics 

distinguishes between continuous data and 

categorical data. Table 1 shows that the 

average  age of the occupational therapists 

was 28 years with average job length of 7.22 

years. Table 2 shows that the majority 

(84.1%) of the occupational therapists 

attained diploma III training. Most (81.8%) 

of the occupational therapists were female 

and mostly worked at the clinics (69.3%). 

 
Table 1. Continuous data of the sample characteristics 

Variable N Mean SD Min. Max. 
Age (year)  88 28.85 5.58 22.00 42.00 
Duration (year)  88 7.22 5.47 1.00 20.00 

 
Table 2. Categorical data of sample characteristics 

Characteristics Kategori n % 
Education  Diploma III 74 84.1 

 Diploma IV and graduate I 14 15.9 
Sex  Female  72 81.8 

 Male  16 18.2 
Workplace  Hospital  22 25.0 

 Clinic  61 69.3 
 School  1 1.2 
 Homecare 4 4.5 

 

B. Bivariate Analysis  

1. The effect of aquatic therapy on the 

occupational therapist’s know-

ledge 

Table 3 shows that aquatic program 

training improved knowledge of the 

occupational therapists. After training, the 

occupational therapists who took the 

training on average had knowledge on 

aquatic therapy 3.95 units higher than 

those who did not take the training, and it 
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was statistically significant (b= 3.95; 95% 

CI= 3.55 to 4.34; p<0.001). 

Age (b= -0.15; 95% CI= -0.47 to 0.17; 

p= 0.355) and education (b=-0.07; 95% 

CI=-0.49 to 0.63; p= 0.801) had negative 

effect on knowledge of the occupational 

therapist, but it was statistically non-

significant. 

Job length (b=0.14; 95% CI= -0.18 to 

0.46; p= 0.380) had positive effect on 

knowledge, but again it was statistically 

non-significant. 

Table 3 gives information that the 

intercept was 7.81, which indicated the 

baseline knowledge level of the sample. The 

adjusted (R2)= 88.3% means that 88.3% of 

the variation of the knowledge could be 

explained by the independent variables in 

the regression model, including aquatic 

training program, age, education, job 

length, and knowledge before training. The 

p value of <0.001 means that all of the 

independent variables in the model, 

including the aquatic therapy training, were 

significantly correlated with knowledge.  

Table 3. A multiple linear regression on the effect of aquatic therapy training on 
the knowledge of the occupational therapists, after controlling for the effects of 
age, education, job length, and prior knowledge 

Variable b 
95% CI 

p 
Lower limit Upper limit 

Constant  7.81 0.74 14.89 0.031 
Aquatic therapy training  3.95 3.55 4.34 <0.001 
Age (year) -0.15 -0.47 0.17 0.355 
Education  0.07 -0.49 0.63 0.801 
Job length (year) 0.14 -0.18 0.46 0.380 
Prior knowledge  0.65 0.52 0.78 <0.001 
N observation: 88 
Adjusted  R2 : 88.3% 

 
2. The effect of aquatic therapy 

training program on the attitude of 

the occupational therapists 

Table 4 shows that the aquatic therapy 

training program on average improved the 

attitude of the occupational therapist as 

much as 3.49 units higher than before 

training (b=3.49; 95% CI= 2.84 to 4.14; 

p<0.001).  

Job length improved attitude of the 

occupational therapists as much as 0.30 

units for every one year increase in job 

length, and it was statistically significant 

(b= 0.30; 95% CI= 0.01 to 0.59; p= 0.045). 

The effects of age and education on the 

attitude of the occupational therapists were 

statistically non-significant. 

Table 4. A multiple linear regression on the effect of aquatic therapy training on 

the attitude of the occupational therapists, after controlling for the effects of age, 

education, job length, and prior attitude 

Variable b 
95% CI  

p 
Lower limit Upper limit 

Constant 7.05 0.78 13.32 0.028 

Aquatic therapy training 3.49 2.84 4.14 < 0.001 
Age (year) -0.26 0.56 0.03 0.074 
Education 0.18 -0.33 0.69 0.479 
Job length (year) 0.30 0.01 0.59 0.045 
Prior attitude 0.71 0.58 0.84 < 0.001 
N observation: 88 
Adjusted  R 2 : 95.0% 
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3. The effect of aquatic therapy 

training on the empowerment of 

the occupational therapists 

Table 5 shows that the aquatic therapy 

training program on average improved the 

empowerment of the occupational therapist 

as much as 2.73 units higher than before 

training (b=2.73; 95% CI= 1.93 to 3.53; p< 

0.001). Age decreased the empowerment of 

the occupational therapists, and it was 

statistically significant. Every year increase 

in age decreased the empowerment 0.69 

units lower (b= -0.69; 95% CI= -1.29 to -

0.09; p= 0.024). Job length increased the 

empowerment of the occupational thera-

pists and it was statistically significant. 

Every year increase in job length raised the 

empowerment 0.73 units higher (b=0.73; 

95% CI= 0.12 to 1.33; p= 0.020). Education 

had no significant effect on empowerment 

of the occupational therapists (b=0.54; 95% 

CI= -0.51 to 1.58; p= 0.308). 

 

Table 5. A multiple linear regression on the effect of aquatic therapy training on 

the empowerment of the occupational therapists, after controlling for the effects 

of age, education, job length, and prior empowerment 

Variable b 
95% CI  

p 
Lower limit Upper limit 

Constant  11.84 -1.25 24.93 0.076 
Aquatic therapy training 2.73 1.93 3.53 < 0.001 
Age (year)  -0.69 -1.29 -0.09 0.024 
Education 0.54 -0.51 1.58 0.308 
Job length (year) 0.73 0.12 1.33 0.020 
Prior empowerment 1.39 1.02 1.77 <0.001 

N observation: 88 
Adjusted  R 2 : 72.0% 

 
Tabel 6. The results of linear regression analysis on the effect of aquatic program 
on motoric development in children with neurodevelopment disorder 

Variable b 
95% CI 

p 
Lower bound Upper bound 

Constant 1.63 -0.33 3.59 0.102 

Aquatic therapy  1.39 1.04 1.74 < 0.001 
Prior motoric development 0.99 0.98 1.02 < 0.001 
N observation  : 88 
Adjusted  R 2 : 99.2% 

 

4. The effect of aquatic therapy on the 
motoric development in children 
with neurodevelopmental disorder 

Table 6 shows that the aquatic therapy 

improved the motoric development 1.39 

units higher than before therapy, and it was 

statistically significant (b=1.39; 95% CI 1.04 

to 1.74; p<0.001). This estimate of the 

effect of aquatic therapy has accounted for 

the effect of prior motoric development 

state. 

The adjusted R square (R2)=99.2% 

means that as much as 99.2% variation in 

the motoric development was explain by 

the aquatic therapy and prior motoric 

development state.  
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Table 7. The results of linear regression analysis on the effect of aquatic program 
on sensoric development in children with neurodevelopment disorder 

Variable 
 

b 
95% CI  

p 
Lower limit Upper limit 

Constant 0.26 -4.35 3.83 0.900 
Aquatic program intervention  2.79 2.13 3.45 <0.001 
Prior sensoric development  1.01 0.98 1.04 <0.001 
N observation: 88 
Adjusted  R2 : 98.5% 

 

5. The effect of aquatic therapy on the 

sensoric development in children 

with neurodevelopmental disorder 

Table 7 shows that the aquatic therapy 

improved the sensoric development 2.79 

units higher than before therapy, and it was 

statistically significant (b=2.79; 95% CI 2.13 

to 3.45; p<0.001). This estimate of the 

effect of aquatic therapy has accounted for 

the effect of prior sensoric development 

state. 

The adjusted R square (R2)=98.5% 

means that as much as 98.5% variation in 

the sensoric development was explain by 

the aquatic therapy and prior sensoric 

development state.  

DISCUSSION 

1. Effect of aquatic program training 

on knowledge 

This study found that the aquatic training 

program was effective in improving the 

knowledge of the occupational therapist. 

Knowledge is a cognitive domain. The 

intellectual aspects of knowledge include 

understanding and thinking skills. Factors 

influencing knowledge are education, infor-

mation from mass media, social, culture, 

and economic environment, experience, 

and age (Budiman and Riyanto, 2013). 

In this study, the majority of samples 

studied were Diploma III in Occupational 

Therapy (84.1%). This is consistent with the 

IOTI profile in 2015 which reported that 

membership of IOTI with Diploma III level 

was 96%, Diploma IV was 3%, and S2 was 

1%. The average age of the occupational 

therapists was 28 years. Because of the 

maturity of the soul, the older one becomes 

more capable of using a coping mechanism 

of problems encountered (Wawan and 

Dewi, 2010). 

2. Effect of aquatic program training 

on attitudes 

The result showed that the aquatic program 

training was effective in improving the 

attitude of the occupational therapists. The 

result of this study is consistent with the 

study by Dempsey and Dunst (2004), which 

put that there is a relation between help-

giving and family empowerment (attitude, 

knowledge, and behavior). Attitude is a 

person's tendency to accept or reject, agree 

or disagree with the response coming from 

outside, in this case, is aquatic program 

training. 

Azwar (2010) stated that the factors 

that influence the formation of attitudes are 

personal experiences, culture, other 

important people, mass media, institutions 

or educational institutions and religious 

institutions, and emotional factors within 

the individual. New information about 

something provides a new cognitive 

foundation for the formation of attitudes. If 

the information is strong enough, sugges-

tive messages will provide an affective basis 

for judging something, so that a certain 

attitude is established. 

3. Effect of aquatic program training 

on empowerment 

The result showed that the aquatic program 

training was effective in improving the the 



Journal of Maternal and Child Health (2017), 2(4): 345-355 
https://doi.org/10.26911/thejmch.2017.02.04.05 

352 e-ISSN: 2549-0257 (online) 

empowerment of the occupational thera-

pists. The result of this study is consistent 

with the study by Dempsey and Dunst 

(2004), which put that there is a relation 

between help-giving and family empower-

ment (attitude, knowledge, and behavior). 

Minister of Health (2013) states that 

empowerment will be more successful if 

implemented using appropriate methods 

and techniques (communication media), 

according to the characteristics, situation, 

and conditions of the target. Thus empo-

werment officers need to prepare tools or 

communication media, through a partner-

ship with other parties. With aquatic prog-

ram training, it is expected that all occupa-

tional therapists know, want, and be able to 

apply the service, one of which is to in-

crease the motoric and sensoric develop-

ment of children with neurodevelopmental 

disorders. 

4. Effect of aquatic program training 

on the motoric development of 

children in neurodevelopmental 

disorder 

The result showed that there was a 

significant effect of aquatic therapy on the 

motor development of children with 

neurodevelopmental disorders. The result 

of this study is consistent with Pan (2011) 

and Yilmaz et al. (2004) in Haugan 2012, 

which reported that aquatic therapies 

improved motor development including 

flexibility, balance, speed, and hand grip. 

5. Effect of aquatic program training 

on the sensoric development of 

children in neurodevelopmental 

disorder 

The result showed that there was a 

significant effect of aquatic therapy on the 

sensoric development of children with 

neurodevelopmental disorders.  

The result of this study is consistent 

with Pan (2011) and Yilmaz et al. (2004) in 

Haugan 2012 who reported that aquatic 

therapies decreased sensitivity to sensory 

stimulation, stereotyped behavior, and 

improved self-regulation. 

This study concludes that effective 

aquatic training programs are effective in 

enhancing the knowledge, attitude, and em-

powerment of occupational therapists. The 

study also concludes that the aquatic 

therapy is effective to improve motor and 

sensory development in children with 

neurodevelopmental disorders. 

This study supports the hypothesis 

proposed by Haugan (2012), Kurniawan 

and Saloko (2015), that the aquatic prog-

ram provides benefits for children with dis-

abilities. 

The methodological implications of 

this research, the training presented with 

interactive presentation methods and 

modules for the participants, can improve 

the knowledge, attitude, and empowerment 

of occupational therapists. The training is 

capable of transferring knowledge, attitude 

changes, and empowerment, which are 

necessary to implement aquatic programs 

in children with neurodevelopmental disor-

ders. 

While the practical implications of 

this study, aquatic therapy can be used 

clinically to improve motor and sensory de-

velopment of children with neurodevelop-

mental disorders. 
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