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บทคดัยอ่ 

วตัถปุระสงค:์ เพื่อทดสอบประสทิธภิาพของโปรแกรมสง่เสรมิการบรโิภคอาหาร
เพื่อสุขภาพและการปฏบิตักิจิกรรมทางกายต่อพฤตกิรรมการบรโิภคอาหารและ
การปฏบิตักิจิกรรมทางกายในเดก็วยัก่อนเรยีน วิธีการศึกษา: การศกึษาแบบกึง่
ทดลอง มกีลุ่มตวัอย่างเป็นเดก็วยัก่อนเรยีนทีก่ าลงัศกึษาชัน้อนุบาลปีที ่2 - 3 ใน
จงัหวดันครนายก จ านวน 136 คน เลอืกโดยการสุม่ แบ่งเป็นกลุม่ทดลองและกลุ่ม
ควบคุมกลุม่ละ 68 คน เครือ่งมอืทีใ่ชป้ระกอบดว้ยโปรแกรมทีส่รา้งจากทฤษฎีการ
เรียนรู้และการสนับสนุนทางสังคมที่ใช้เวลา 15 สัปดาห์ และแบบสอบถาม
พฤตกิรรมการบรโิภคอาหาร แบบสอบถามการปฏบิตักิจิกรรมทางกาย วดัผลเป็น
คะแนนของพฤตกิรรมทัง้สองก่อนและหลงัสิน้สุดโปรแกรม ทดสอบความแตกตา่ง
ของคะแนนพฤติกรรมโดยใช้  independent t- test และ  paired t- test  ผล
การศึกษา: พบว่าเดก็ก่อนวยัเรยีนในกลุ่มทดลองมคีะแนนพฤตกิรรมการบรโิภค
อาหารและการปฏิบตักิิจกรรมทางกายเมื่อสุดสิ้นโปรแกรมมากกว่าก่อนได้รบั
โปรแกรมอยา่งมนียัส าคญัทางสถติ ิ(P-value < 0.001 ทัง้สองพฤตกิรรม) และเมือ่
สิ้นสุดโปรแกรมคะแนนพฤตกิรรมการบรโิภคอาหารและการปฏบิตักิจิกรรมทาง
กายในกลุ่มทดลองมคี่าสูงกว่ากลุ่มควบคุมอย่างมนีัยส าคญั (P-value < 0.05 ทัง้
สองพฤตกิรรม) สรุป: โปรแกรมส่งเสรมิการบรโิภคอาหารเพื่อสุขภาพและการ
ปฏบิตักิจิกรรมทางกาย สามารถช่วยใหเ้ดก็วยัก่อนเรยีนมพีฤตกิรรมการบรโิภค
อาหารและการปฏบิตักิจิกรรมทางกายทีเ่หมาะสมมากขึน้  

ค าส าคญั: โปรแกรมสง่เสรมิการบรโิภคอาหารเพือ่สุขภาพและการปฏบิตักิจิกรรม
ทางกาย, พฤตกิรรมการบรโิภคอาหาร, การปฏบิตักิจิกรรมทางกาย, ทฤษฎีการ
เรยีนรู,้ การสนบัสนุนทางสงัคม, เดก็วยัก่อนเรยีน  

 

Abstract 

Objective: To examine effects of healthy eating and physical activity 
promoting program among preschool-age children on their healthy eating 
behavior and physical activity. Methods: In this quasi-experimental study, 
preschool-age children (N = 136) in Nakhonnayok province were randomized 
into test and control groups (n = 68 each). The 15-week program was based 
on learning theory and social support concept. Questionnaires on eating 
behavior and physical activity were used before and after the program. 
Comparisons of scores of the two behaviors were done using independent t-
test and paired t-test, as appropriate. Results: In test group, scores of 
healthy eating behavior and physical activity after the program were 
significantly higher than those before the program (P-value < 0.001 for both 
behaviors). After the program, scores of healthy eating behavior and physical 
activity of test group were significantly higher than those in control group (P-
value < 0.05 for both behaviors). Conclusion: Healthy eating and physical 
activity promoting program could improve preschool-age children’s  
healthy eating behavior and physical activity.  

Keywords: healthy eating behavior and physical activity promoting program, 
eating behavior, physical activity, learning theory, social support, preschool-
age children  

 
  

Introduction 

Improper eating behavior and a lack of physical activity 
have been increasing and leading to more nutritional 
problems.  Preschool- age children are of no exception.  It is 
known worldwide that the most important indicator of child 
growth is their nutritional status.  Unfortunately, nutritional 
problems among these preschoolers have been prevalent 
both internationally and Thailand. 1,2 Based on the country’ s 
national survey, obesity has been increasing by 13.3% in the 
last five years3 which was worse beyond the target of less 
than 10%  set by the 12th National Economic and Social 
Development Plan ( 2017 –  2021) .  Obesity among 
preschoolers is caused by poor eating behavior that leads to 
accumulation of excess calories and subsequent fact 
deposition.  When left unchanged, fat cells are increased in 

size and number.  Diet control could only decrease size, but 
not number of the fat cells.  As a result, obesity persists and 
weight loss becomes harder. About 50% of preschoolers with 
obesity have become obese adults. Obesity could also cause 
certain negative psychological effects.4  

Significant factors affecting obesity include personal, 
family and environmental ones.  Specific factors are, for 
example, diet, exercise and low physical mobility as seen in a 
long- hour television viewing. 5 The growing poor eating 
behavior influenced by choice of foods, taste preference, fast 
food consumption6, and media and advertisements has led to 
worse dietary habit.  These factors also contribute to obesity 
among preschoolers.  
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Based on previous research, community- based programs 
to help encourage proper eating behavior and physical activity 
have been developed.  However, these programs have not 
been fully successful in preventing obesity among 
preschoolers.  Since behavior modification effects brought by 
the program are not sustainable, preschoolers have regressed 
to their former poor habits.  To be more effective, dietary 
behavior modification should emphasize more on healthy 
diets, a decrease in fat and sugar consumption, accompanied 
with concerns and skills of the parents in choosing proper 
diets for these preschoolers.  In addition, physical activities 
should be encouraged more.  With cooperation of parents, 
behavior modification to promote proper diet and more 
physical activity could become possible. 7,8 In this study, a 
program to promote a healthy eating behavior and more 
physical activity among pre- school age children was tested. 
This program was creased based on the learning theory on 
the children and social support from the parents.  Based on 
our study framework, learning theory could enable children to 
learn and memorize, which could further lead to practice of 
the new behavior.  Meanwhile, social support on the children 
was enforced by parents. It has been well known that parents 
play a major role in child rearing and have a direct influence 
on their children development. With all of these enforcements, 
children gain more confidence in performing these new 
healthy behaviors. The benefits of the program could be used 
to justify more implementation of the program to achieve a 
better health and prevent obesity among preschoolers.  

Specifically, the objectives of this study included 
comparing 1)  scores of eating behavior before and after the 
program among preschoolers in the test group, 2)  scores of 
eating behavior between test and control groups both at 
before and after the program, 3)  scores of physical activity 
before and after the program among preschoolers in the test 
group, and 4)  scores of physical activity between test and 
control groups, both at before and after the program.  
     

Methods 
 

In this quasi- experimental research, two- group pretest-
posttest design was employed to examine the effects of the 
program to promote healthy eating and physical activity 
among preschool- age children between test and control 
groups.  Study population was preschool- age children in 
schools in Nakhonnayok province in the academic year of 

2015 – 2016. Based on a significance level () of 0.05, power 
of 0.90, and an effect size of the intervention of 0.56, a sample 
size of 53 children per group was requied.9 When adjusted for 
a 30%  attrition rate, a final sample size of 68 children per 
group, or 136 children, was needed.  

To be eligible, the children had to be in preschool classes 
of schools in Nakhonnayok province in the academic year of 
2015 –  2016.  They needed to be 5 to 6 years of age 
(preschool class 2 – 3) and able to communicate in Thai, and 
willing to provide consent to participate by their parents.  The 
sample of participants was drawn by the simple random 
sampling where the investigators randomly selected one 
school for test group and another school for control group. 
Preschoolers in the two schools were then screened for 
eligibility and 68 children in each school were randomly 
selected.  All participants stayed through the entire study 
period with no drop-outs.  

 
Study instruments  
Two instruments included the program to promote healthy 

eating behavior and physical activity and the questionnaire to 
collect data. The program was fully described in the following 
data collection section. For data collection questionnaire, there 
were two parts.  The first part collected demographic 
information of the children and their family.  The second part 
asking about eating behavior was developed from previous 
literature.  It contained 20 questions pertaining to the weekly 
eating habit with a 4- point rating scale ranging from 1- never, 
to 2-rarely, 3-usually, and 4-always, and a possible total score 
of 20 –  80 points.  In this study, the questionnaire had an 
acceptable internal consistency reliability with a Cronbach’ s 
alpha coefficient of 0.88.  

In the third part, questionnaire on physical activity had 20 
items with a 4- point rating scale ranging from 1- never, to 2-
rarely, 3- usually, and 4- always, and a possible total score of 
20 –  80 points.  In this study, the questionnaire had an 
acceptable internal consistency reliability with a Cronbach’ s 
alpha coefficient of 0. 81.  We also evaluated the nutritional 
status from the children’ s weight and height based on the 
criteria set by the Ministry of Public Health.  

In terms of instrument quality assurance, all 
questionnaires were tested for content validity by three experts 
and revised accordingly.  The questionnaires were also pre-
tested in 30 children comparable to the target participants and 
improved according to the preliminary findings.  
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This study was approved by the Human Ethics Committee 
of Srinakharinwirot University ( issue number SWUEC/ E-
066/ 2557) .  Once approved, prospective participants were 
approached to seek written informed consent.  With the 
voluntary nature of the study explained to them and their 
parents, they understood that they could end participation at 
any time with no excuses needed.  Their discontinuation had 
no consequences. Their information will be kept securely and 
destroyed after the end of the study. Only group, not individual 
children, data were presented.   

 
Experiment and data collection  
Once written informed consent from the parents was 

obtained, appointment for the participating children was made 
to collect information of weight and height.  Children in test 
group were to receive the program intervention while those in 
control group were not.  With a 24- week study period, all 
activities in the test group were as follows.  In week 1, 
relationship between investigators and the family especially 
parents was initiated. In week 2, concerns about obesity was 
built among children.  Children taught to learn about their 
health by measuring weight and height in week 3. In week 4, 
knowledge about healthy eating habit was provided to the 
children and parents.  As expected, knowledge about proper 
physical activity was provided to the children and parents in 
week 5.  In week 6, improper perception and behavior of the 
children were modified. In week 7, parents were provided with 
guideline for diary recording on diet and physical activity of 
the children.  Finally, during week 8 to 24, the parents were 
expected to record daily diets and physical activities. Positive 
enforcement to children was provided with rewarding and 
encouragement from their parents.  

For children in control group, appointments for weight and 
height measurements were made at weeks 1 and 25.  At the 
two appointments, they were asked about their eating habits 
and physical activities.  At the end of the study, children and 
parents in control group were provided with knowledge about 
healthy eating behavior and proper physical activities.   

 
Data analysis  
Descriptive statistics were used to present demographic 

and scores data, specifically frequency with percentage and 
mean with standard deviation, as applicable.  Comparison of 
scores of eating behavior at before and after the program was 
done with paired t-test. Scores of eating behavior between the 

two groups both at before and after the program with each 
group were compared using paired t- test.  For scores of 
physical activity, the comparisons were done in the same 
fashion as those of eating behavior. All statistical significance 
was set at P-value < 0.05.  

 

Results  
 

Most of the preschool- age children in both groups were 
female and lived with their parents.  Average ages in the two 
groups were comparable, 5. 4 and 5. 8 years old in test and 
control groups, respectively.  Mothers were the person who 
prepared food for 44% and 49% of children in test and control 
groups, respectively. Almost all of the children in both groups 
had no chronic health problems and no food allergy.  About 
two- thirds of the fathers and mothers in test group had a 
Bachelor’ s degree ( 68%  and 60% , respectively)  while 60% 
and 56%  of the fathers and mothers, respectively, in control 
group did so. In terms of occupation, 58% of the fathers and 
55%  of the mothers in test group were government 
employees; while smaller proportions were found in control 
group ( 56%  and 48%  of the fathers and mothers, 
respectively).  

In terms of healthy eating behaviors in the test group, the 
scores was significantly improved from 58.07  5.46 to 65.98 
 6.23 (t = -1.847, n = 68, P-value < 0.001) (Table 1). For the 
comparisons between groups before the program, score of 
eating behavior in test group (58.07  5.46 points) was lower 
than that in control group ( 60. 53  7. 69 points) , but with no 
statistical significance (t = -2.476, P-value = 0.058). At week 
25 however, score of eating behavior in test group ( 65. 98  
6.23 points) was significantly higher than that in control group 
(57.46  5.34 points) (t = 11.768, P-value = 0.039). It was 
noteworthy that while the score of eating behavior at the end 
in test group increased from baseline; the opposite direction 
was found in control group (Table 1).  
 
 Table 1   Scores of eating behavior of preschool-age 
children in the two groups before and after the program (N = 136). 

 
Scores of eating behavior  

Test group  
(n = 68) 

Control group  
(n = 68) 

Independent  
t-test 

P-value 
Mean S.D Mean S.D 

Before the program  58.07 5.46 60.53 7.69 -2.476 0.058 
After the program (week 25)  65.98 6.23 57.46 5.34 11.768 0.039 

Paired t-test (n = 68)  -1.847     
P-value  < 0.001      
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In terms of physical activity in the test group, the scores 
was significantly improved from 54.64  3.36 to 66.82  4.37 
( t =  - 4. 753, n =  68, P- value < 0. 001)  ( Table 2) .  For the 
comparisons between groups before the program, score of 
physical activity in test group (54.64  3.36 points) was lower 
than that in control group ( 55. 53  3. 25 points) , but with no 
statistical significance (t = -2.528, P-value = 0.059). At week 
25 however, score of physical activity in test group ( 66. 82  
4.37 points) was significantly higher than that in control group 
(56.85  4.37 points) (t = 13.854, P-value = 0.028). It was 
noteworthy that while the score of physical activity at the end 
in test group increased significantly from baseline; a slight 
increase was found in control group ( from 55. 53 to 56. 85 
points) (Table 2). 

 
 Table 2   Scores of physical activity of preschool-age 
children in the two groups before and after the program (N = 136).  

 
Scores of eating behavior  

Test group  
(n = 68) 

Control group  
(n = 68) 

Independent  
t-test 

P-value 
Mean S.D Mean S.D 

Before the program  54.64 3.36 55.53 3.25 -2.528 0.059 
After the program (week 25)  66.82 4.37 56.85 4.37 13.854 0.028 

Paired t-test (n = 68)  -4.753     
P-value  < 0.001      

 
 

Discussions and Conclusion  
 

Our study found that preschool- age children undergoing 
the program to promote healthy eating behavior and physical 
activity ( test group)  had a significant improvement in healthy 
eating score and physical activity score (P- value < 0. 001 for 
both) .  After the program, preschoolers undergoing the 
program (test group) had higher healthy eating behavior score 
than those in control group (P-value = 0.039). Similarly, score 
of physical activity at the end of the program in children 
undergoing the program ( test group)  was also significantly 
higher than that in control group (P- value =  0. 028) .  This 
benefit of the program could be due to the fact that the 
program probably improved the behavior of the children. The 
success of the program could be in part contributed by the 
program’s elements that were well dictated by learning theory 
and social support from the parents. The children engaged in 
learning and built up concerns strong enough to drive 
behavioral change. Social support could have been a positive 
enforcement for their confidence to perform further healthy 
behavior.  

Our findings were consistent with the study of Chotibang 
and colleagues where promoting healthy eating behavior with 
the participation of parents and teachers participation was 
tested.10 They found that with social support from parents and 
teachers, children had more understanding and concerns 
about eating healthy foods and engaging in more physical 
activity. However, our findings were different from the study of 
Chen where social support was not incorporated into the 
program to promote healthy eating behavior. 11 As a result, 
healthy eating behavior was not sustainable in Chen’ s study. 
A sustainable result in our study could possibly due in part to 
a once a week phone call. With this relatively frequent phone 
call, we were able to remind and encourage the healthy 
behaviors.  If any problems were found, appropriate and 
continuous recommendations for individual children were 
provided.  The results based on this frequent phone call 
strategy in our study was consistent with the study of Choojan 
and co-workers.12 In their study, the phone call was placed to 
ask the major parent about eating behavior of the children. 
Solutions specific to individual families could be directly and 
continuously provided.  

The obvious benefit of the program to promote healthy 
eating behavior and physical activity could be due to the 
elements of the learning theory and social support. As guided 
by learning theory, concerns about obesity could be gradually 
built.  Continuous learning about healthy eating and physical 
activity could be stimulated and maintained.  Subsequent 
modifications on improper perception and poor behaviors in 
children and parents were a result.  Social support from 
parents was also a crucial part of the success. Proper reward 
and enforcement from the parents when desirable behaviors 
were performed helped the children gain confidence.  This 
behavior modification was thus effective in controlling the 
children’s weight.  

Our findings suggested that elements of our program 
could guide school nurses and teachers to help preschoolers 
to develop healthy behaviors to prevent obesity.  However, to 
be more applicable, future studies should examine a long-term 
effect with a longer study duration.  In addition, schools in 
areas with different cultures and socioeconomic status should 
also be tested.  
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