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Abstract

Purpose: The purpose of the study was to predict Thai female adolescents’ obesity prevention behavior in terms of healthy diet and 
exercise using the framework based on Theory of planned behavior.

Design/Methodology/Approach: This study was conducted with a cross-sectional analytical design through an online survey over 
a period of 4 weeks in March - April 2020 among female First-year students of the Faculty of Public Health at Mahidol University, 
Thailand; aged between 18 - 22 years.

Findings: Parental norms followed by parents’ marital status were the most important factors in predicting actual behavioral. Most 
of the students, (54.9%) in spite of being underweight, found to be more cautious about maintaining their weight having fair obesity 
prevention behavior. 

Research Limitations/Implications: The survey responses may be affected by a social desirability bias. The survey includes a non-
probability sample and results may not be generalized to all adolescents.

Practical Implications: The results may inform educators and policy makers in designing health communication interventions, par-
ticularly in making socializing agents aware of their role in fostering healthy eating behaviors in adolescents. As perceived behavioral 
control was the strongest predictor of behavioral intention, interventions and messages communicated to adolescents on healthy 
eating should aim to empower them with knowledge, ability and determination to eat more healthily.

Originality/Value: The study used a predictive, theoretical framework and questionnaire based on Theory of Planned Behavior 
(TPB) to investigate healthy eating and exercise behavior of the students.

Conclusion: Parental norms and Parents’ marital status were associated with obesity prevention behavior. It is evident that to im-
prove the obesity prevention behavior identified associated factors should be improved, for instance, health education and interven-
tion and advocacy programs regarding healthy diet practice and exercise should be conducted involving their parents.
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Introduction 
The World Health Organization (WHO) has recognized obe-

sity as a global epidemic in 1997 [1]. The prevalence of obesity 

has doubled in children and quadrupled among adolescents over 
the last few decades [2]. In 2016, more than 1.9 billion adults were 
reported to be overweight Of these; Over 340 million children 
and adolescents aged 5 - 19 were overweight or obese world-
wide [3]. Overweight and obesity have touched epidemic magni-
tudes in many Asian countries facing a shift towards younger age 
[4]. Obesity and overweight mostly result from a loss of balance 
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between calories consumed and calories expended [5]. Practicing 
eating patterns and physical activity in adolescence can continue 
through adulthood. Increased intake of a high-calorie diet and lack 
of physical activities, sedentary lifestyles, changes in psychological 
conditions, such as anxiety, stress, depression even lack of sleep is 
considered as the common risk factors for overweight and obesity. 
Children are more likely to consume high-fat, sweetened, salty, cal-
orie-rich, and micro-nutrient poor foods. Nutrition is one of the im-
portant elements for healthy living among teenagers and it should 
be given high priority. Therefore, promoting healthy eating pat-
terns while conceding the improvement of nutritional status is es-
sential for the future generation. Epidemiological evidence showed 
that menstrual abnormalities are very common in girls with excess 
body weight during adolescents that further plays an influential 
role in favoring ovulatory disorders even infertility [6]. So, control-
ling weight and prevention of obesity is very important for female 
adolescents. Late adolescents are the vital period of transition of 
life when individuals start preparing for a life of independent liv-
ing thus it is censorious to establish lifestyle behaviors [6]. Peer 
influences significantly affect the development during adolescence, 
which includes behavioral attitudes [7]. However, weight control 
behaviors are shaped by bodyweight perception [8]. Bodyweight 
perception refers to one’s personal appraisal of his/her weight as 
“underweight” or “normal weight” or “overweight” irrespective of 
actual body mass index (BMI) [8,9]. This discrepancy is also rec-
ognized as body image distortion. Youngsters sometimes misjudge 
their actual body size and express a certain degree of dissatisfac-
tion which is sometimes also influenced by parental perceptions 
of children’s bodyweight [10]. Obese and overweight individu-
als who distinguish themselves as flabbier are more expected to 
choose a healthy diet and exercise, taking into consideration the 
fact that, overweight individuals who do not consider themselves 
as overweight are less likely to involve in weight loss activities 
[9,11]. Evidence showed that some teenagers pick both healthy 
diet practice and exercise, but those who are not satisfied with 
their body image want to lose weight by means of laxatives, purg-
ing, and unhealthy fasting behaviors [12]. One's perception of body 
weight may not always signify reality. Weight control behavior is 
swayed by several influences including age, gender, parents, peers 
even media [13,14]. Females are more persuaded to identify them-
selves as overweight and get involved in unjustified weight loss 
practices [12]. Though weight reduction is desired in overweight 
and obese individuals, but redundant weight loss practices have 
possibly injurious outcomes for adolescents including deficiency of 
nutrients and hindrance to growth. Youngsters adopt activities and 
ideas that prevail among their friends, and continuous pressure to 

reduce weight has a detrimental impact on body weight percep-
tion [15]. Media relentlessly portrays images of slim and slender 
women which directs to the acceptance of these figures as a so-
cial norm and that precedes body size overestimation or underes-
timation [15]. Moreover, the period of childhood and adolescence 
is the formative years of shaping the lifestyle of an individual. So, 
the provision of a healthy diet and adequate exercise at this stage 
decreases the risk of different health conditions including obesity 
if primordial preventive measures can be provided through healthy 
dietary behavior and exercise.

In Thailand, childhood obesity is becoming a growing public 
health problem both in urban and rural areas. Thailand has ex-
perienced momentous transitions in the health sector and also 
economically since the last few decades and transformed progres-
sively from a rural agricultural to an urban industrialized setting. 
All these have significantly altered their lifestyles, such as dietary 
practices and physical activities [16]. In Thailand, NCD mortality 
rates increased from 64% to 71% from 2000 to 2015 [17]. Once 
underweight was a problem among adolescents living in Thailand 
and overweight and obesity were rarely reported but with the im-
provement of economic status, the nutritional status has changed a 
lot. Now the status of being underweight is gradually declining with 
the consequential rise in the prevalence of overweight and obesity 
and the country is experiencing a double burden of malnutrition 
[17]. A trend towards the rising prevalence of overweight and obe-
sity in children and adolescents, in both urban and rural areas, is a 
matter of concern. Overweight/obesity prevalence increased from 
23.2% to 34.3% among Thai women over more than 10 years. A 
recent study has revealed the prevalence of obesity among female 
in Thailand is 24.1% [16]. However, maintaining body weight is an 
important matter of fact behind a healthy life. Given the knock-on 
effect of weight control behaviors, this needs to be assessed par-
ticularly among females.

Public health students are future health care professionals, dieti-
cians, policymakers, and leaders. So, it is very important to assess 
their health-related behavior regarding the management of weight 
control. Very limited studies have emphasized about weight con-
trol practices or obesity prevention behavior among female public 
health students. The present study is therefore to investigate the 
attitude, subjective norms, perceived behavioral control, intention 
to control weight, and obesity prevention behavior among female 
first-year students of faculty of public health at Mahidol University, 
using the theory of planned behavior. The findings obtained from 
the study could be utilized to plan behavioral change communi-
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cation programs for adolescents and to help them control weight 
by exercise and dietary measures and thus support them to lead a 
healthy lifestyle. 

The Theory of Planned Behavior is appropriate for our study 
as it can be used to assess certain behavior related to obesity pre-
vention of adolescents’ and the factors influencing that behavior. 
Individual attitude towards obesity prevention is composed of 
personal belief about obesity which can identify the students’ at-
titude towards it. Subjective norms identify the opinion of other 
family members, social circle, and people they interact with, about 
dieting and exercising and the way their behavior get shaped by 
them to some extent. Perceived behavioral control can determine 
whether those adolescents have enough confidence and controlla-
bility to adopt a healthy dietary practice and good exercise behav-
ior. Intention points out at the students' psychological readiness 
or eagerness to start healthy eating practices and to get involved 
with physical activities [18]. Our conceptual framework is based 
on this theory with a slight modification where the intention is also 
an independent determinant of the actual behavior. We made this 
modification to make the study easy to understand and less time 
consuming as a cross-sectional study because the application of 
TPB is mostly suitable for intervention studies.

Materials and Methods
Study design

This study was conducted with a cross-sectional analytical de-
sign on obesity prevention behavior among female First-year stu-
dents of the Faculty of Public Health at Mahidol University, aged 
between 18-22 years.

Study setting and participants

Data were collected over a period of four weeks in the month of 
March-April 2020 in Mahidol University, Salaya, Thailand.

The study was conducted among female first-year students of 
the Faculty of Public Health at Mahidol University, aged between 
18 - 22 years of the defined University in Thailand.

Sample size determination and sampling technique

The sample size was determined by the following formula:

n = 

=

= 281 (approximately)

n = 

=

=114.76 + 20% drops

=138

n = The desired sample size

N= Total no of female students in the first year, faculty of public 
health, Mahidol University = 194

Z = Standard normal deviate for Z distribution, which corre-
sponds to 95% confidence interval in normal distribution = 1.96

p = Anticipated prevalence of Overweight/Obesity among Thai 
Women = 24.1% = 0.24 (Approx.) 

q = 1- p = 0.8

d = Degree of accuracy = 0.05

The sampling technique was purposive sampling. Data were 
collected online because of COVID 19 situation, so after a certain 
time, data collection was stopped before reaching the target sam-
ple size. 88% of the sample size took part in the survey.

Inclusion criteria

Female 1st-year students of the Faculty of Public Health, aged 
between 18-22 years who voluntarily consented to participate in 
the study will be included.

Exclusion criteria

Participants who were incapable for independent communica-
tion.

Data collection instrument and procedure

After the ethical approval from the Ethical Review Committee, 
Faculty of Public Health, the researcher asked for permission to the 
dean of the Faculty of Public Health. All the students were informed 
about the purpose and objectives of the study and to inform about 
the content of the questionnaire, data collection process, and con-
text of the local condition online. The consent form and question-
naire were translated into the Thai language with the help of a Thai 
student who was enrolled in a master's program. The translated 
consent form and questionnaire were uploaded in google drive and 
an invitation was sent to female 1st-year public health students 
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who were ready to participate in the study. It took approximately 
30 minutes to complete the questionnaire. Data were collected 
for a period of four weeks. After that period data collection was 
stopped in spite of not getting an estimated sample size. Later the 
data were translated back in English. After that data analysis and 
statistical analysis were done. The data collection was handled by 
the primary investigator. The respondent had the full right either 
to participate or not or withdraw the study at any time of the study 
period. All of the answers were kept confidential. In any sort of 
report publication, any information that might make it possible to 
distinguish the respondents was not incorporated. After entering 
and analyzing the data set, all the datasets will be destroyed after 
one year.

Data management and analysis

Data processing and analysis were done using SPSS (statistical 
package for social sciences), version 18.0. The test statistics were 
used to analyze the data were descriptive statistics and Chi-square 
(χ2) tests for association between dependent and independent 
variables.

Ethical considerations

This research protocol had been approved by The Ethical Re-
view Committee for Human Research, Faculty of Public Health, Ma-

hidol University (COA. No. MUPH 2020-040). Before starting the 
procedure of data collection, a full description of the researcher 
was provided to the respondents. All the personal information of 
respondents was kept confidential. This study consideration was 
followed by three main principles; beneficence, respect for human 
dignity and justice. The participation of respondents was strictly 
voluntary and confidential and was allowed to drop out during the 
survey. The respondents were treated with respect and thankful-
ness for their contribution.

Results 
For overall obesity prevention behavior, the result showed most 

of the students (70.5%) had fair behavior, while almost 15% had 
equally poor behavior, and good behavior towards obesity preven-
tion. it was similar like a study in Thailand, that showed 65.4% 
of the students had well-maintained obesity prevention behavior 
[19]. Mean ± SD was 21.77 ± 3.68 (Table 1). The minimum behavior 
score was 14.0, and the maximum behavior score was 34.0 out of 
40.0. Two-thirds of them (60.7%) had 3 meals every day. Half of 
them (50.0%) consumed fruits More than 3 days in a week, on the 
other hand, only 1.6% never ate them, which indicated poor behav-
ior. Half of the students walked 30 minutes for at least three days a 
week. Near about three-quarters (70.5%) of students took part in 
any kind of sport for three to five days a week.

General Characteristics

Obesity prevention behavior

χ2 p-valueGood Fair Poor

n % n % n %

Age
<20 years 14 14.3 70 71.4 14 14.3

0.210 0.900
≥20 years 4 16.7 16 66.7 4 16.6

Religion
Buddhism 16 15.1 75 70.8 15 14.1

0.271 0.873
Islam and Christianity 2 12.5 11 68.8 3 18.7

Parents marital 
status

Married 12 12.2 74 75.5 12 12.3
6.031 0.049*

Divorced/separated 6 25.0 12 50.0 6 25.0

Type of family
Nuclear Family 8 11.3 52 73.2 11 15.5

7.365 0.118Single Parent Family 5 35.7 6 42.9 3 21.4
Extended Family 5 13.5 28 75.5 4 10.0

No of siblings
≤2 15 14.6 72 69.9 16 15.5

0.322 0.851
>2 3 15.8 14 73.7 2 10.5

Fathers’ educational 
status

Primary to Secondary 9 14.1 47 73.4 8 12.5
0.673 0.714

Bachelor and higher 9 15.5 39 67.2 10 17.3
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Mothers’ educational 
status

Primary to Secondary 12 18.2 46 69.7 8 12.1
1.833 0.400

Bachelor and higher 6 10.7 40 71.4 10 17.9

Pocket money
<10000 BAHT 15 14.2 74 69.8 17 16.0

1.155 0.561
≥10000 BAHT 3 18.8 12 75.0 1 6.2

BMI <18.5 (Underweight) 4 15.4 20 76.9 2 7.7

1.855 0.762
18.5-22.9 (Normal) 10 14.9 47 70.2 10 14.9

>23(Overweight and obese) 4 13.8 19 65.5 6 20.7

Table 1: Association between general characteristics and obesity prevention behavior.
*Significant level < 0.05.

It has been revealed that most of the students were underweight 
(54.9%) but having fair obesity prevention behavior. The study 
revealed that there was a significant association between parent's 
marital status (Table 1), parental norms (Table 2) and obesity preven-
tion behavior (p-value< 0.05). On the other hand, no statistically sig-

nificant association was found between age of the respondents, type 
of family, no of siblings, parents education level, parents’ occupa-
tion, monthly pocket money, BMI with obesity prevention behavior 
(p-value > 0.05).

Characteristics
Obesity prevention behavior

χ2 P valueGood Fair Poor
n % n % n %

Attitude
Positive 6 12.0 35 70.0 9 18.0

2.458 0.652Neutral 10 16.9 43 72.9 6 10.2
Negative 2 15.4 8 62.5 3 23.1

Parental norms
Good 4 50.0 3 37.3 1 12.5

11.068 0.026*Fair 8 15.4 39 75.0 5 9.6
Poor 6 9.7 44 71.0 12 19.4

Peer norms
Fair to Good 13 17.6 52 70.3 9 12.2

1.867 0.393
Poor 5 10.4 34 70.8 9 18.8

Perceived control 
behavior

Good 6 14.0 30 69.8 7 16.3
0.138 0.933

Fair to Poor 12 15.2 56 70.9 11 13.9

Intention
Positive 4 8.9 33 73.3 8 17.8

3.536 0.472Neutral 9 15.5 41 70.7 8 13.8
Negative 5 26.3 12 63.2 2 10.5

Table 2: Association of attitude, parental norms, peer norms, perceived control behavior, intention with obesity prevention behavior.
*Significant level < 0.05.

Discussion
The aim of the study was to explore the factors associated with 

obesity prevention behavior in terms of a healthy diet and exercise 
among female adolescents using the conceptual framework based 

on modified theory of planned behavior. This study revealed that 
parental factors such as: marital status and parental norms can af-
fect their actual behavior.
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General characteristics

Table 1 shows socio-demographic data. Most of the students 
(73.7%) aged at 19 years, however, the average age of the students 
was 19.1. Eighty percent students’ parents were married, whereas 
one-fifth (19.7%) were divorced or separated. About one-third 
(30.3%) of the respondents belonged to extended family whereas 
almost double the number of students (58.2%) lived in the nuclear 
family. The majority of the students (84.4%) had less than or equal 
to two siblings and one-quarter of them are the only child. Most 
of the fathers had high school degree and mothers had bachelors’ 
degree. The average monthly pocket money was 6986.89 ± 4940.7 
Baht with a minimum of 3000 Baht and a maximum of 30,000 Baht. 
Maximum students were underweight (54.9%), 21.3% of students 
were obese, only 12.3% of them were of normal weight, and 11.5% 
of them were overweight. The average BMI was 21.3 ± 4.17 while 
the minimum was 13.9, and the maximum was 39.5. 

Despite being underweight, they found to be more cautious 
about maintaining their weight. It can be explained that the media 
relentlessly portrays slimmer figures as a symbol of beauty nowa-
days so females persuade misperception regarding their body im-
age considering themselves as flabby and engage in unjustified 
weight loss practices like skipping meals, totally avoiding fat and 
sweets, or overdoing of exercises. 

Attitude

About forty one percent of the students had a positive attitude, 
and one in ten students (10.7%) had a negative and the rest had a 
neutral attitude towards obesity prevention behavior. This is simi-
lar with the result of another study in Bangladesh said that 35% of the 
students were having a positive attitude about their behavior regarding 
obesity prevention (20). There was no association found between atti-
tude towards obesity prevention and actual behavior to prevent obesity. 
Moreover, those who had a neutral attitude had a fair obesity pre-
vention behavior. In spite of being negative statements, most of the 
students (85.2%) answered positively regarding eating sweets or 
chocolates elevates their mood, Two-third thinks skipping dinner 
can help in losing weight and 6.6% of the students strongly agreed 
that drinking lemon water can melt excess body fat. Most of the 
students (98.4%) had a positive attitude towards exercising for at 
least 30 minutes for 3 days per week can help to maintain weight. 
Another study in Thailand also had similar findings to this study 
[19]. On the contrary 12.3% agreed that one does not need to exer-
cise if eating less which is not a healthy habit.

The matter of concern is, about one-third of the respondents 
had misconceptions about diet and exercise behavior which in-
dicated their perception regarding obesity prevention needs to be 
changed.

Subjective norms

This study identified patterns of eating, exercise, and obesity 
control behaviors were influenced by students' peer and parents 
crowd associations. Parental norms towards a healthy diet and 
exercise were found significantly associated (p value= 0.026) with 
obesity prevention behavior. Whereas peer norms were not signif-
icantly associated with the outcome behavior. Half of the students 
had a poor level of parental norm, and only six percent students 
had a good level of parental norms. About a quarter of the students 
(27%) answered regarding their parents that they “never” forced 
them to eat vegetables, “sometimes” influenced them to cut down 
fried, salty foods and “often” pushed them to perform exercise reg-
ularly for at least 30 minutes, three days per week. Almost half of 
the students (49.2%) parents played least role to influence them 
to adopt healthy diet practice and exercise regularly which needs 
improvement. On the other hand, most of them (97.8%) showed 
that their friends influenced them to exercise regularly. Parental 
norm is very important as children usually follow their parents. As 
a result, they naturally take after those habits which are prominent 
among their parents. A similar study by Beets et al. showed that 
parents influence their children’s physical activities through a va-
riety of methods which includes their own activity levels, attitude, 
and values toward activity (21). Parents play a significant role to 
develop a healthy eating practice and good exercise behavior as 
they are considered as an important footstep towards a greater 
understanding of which students may exhibit different forms of 
health-risk behaviors that leads to poor wellbeing outcomes in ad-
olescence and adulthood, so parents' behavior should be changed 
in the first place.

Perceived controlled behavior and Intention towards obesity 
prevention

A study was done in a group of urban Native American youth 
to predict their healthy eating behavior and the result showed the 
presence of a significant association between perceived controlled 
behavior and actual behavior [22] but in this study perceived con-
trolled behavior and intention, none of them had a significant asso-
ciation with obesity prevention behavior. It can be explained as the 
data was collected during the situation of COVID-19, which was not 
favorable for them to perform actually expected behavior.
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Near about half of them (47.5%) had a neutral intention, 36.9% 

had a positive intention and fifteen students out of hundred had a 
negative intention to control weight. In both aspects, improvement 
is required. Our finding is similar to the study regarding urban na-
tive American youth to predict their eating behavior and the result 
showed no association between intention and actual behavior [22]. 
One of the similar studies by Dennison CM described in her study 
“Adolescent food choice: an application of the Theory of Planned 
Behavior” that attitudes and perceived controlled behavior were 
the components of the model those account for the most variation 
in intentions [23]. This can cause differences in intention and obe-
sity prevention behavior. 

Limitations of the Study 
The research was carried out online which has several limita-

tions including technical difficulties, poor survey design, uncer-
tainty over the validity  of  the data and sampling issues, respon-
dent’s lack of online experience, etc. Usually, a paper survey has 
a higher response rate than an online survey, and chances of sam-
pling bias and non-representativeness are also a matter of concern 
for internet-based survey research [24]. Though the response rate 
was higher (88%) in compared to another study which was 78.9% 
[25]. Data obtained by structured questionnaires may limit data 
quality due to difficulty of recalling realistic information and the 
respondents may answer according to their knowledge which may 
not imply their real behavior. Since this study was conducted in 
a limited time and during the COVID-19 pandemic situation [26], 
confounding factors that may affect the obesity prevention behav-
ior could not be controlled.

Conclusion
This study revealed that the parent's marital status and parental 

norms were the most important factors that determined actual 
obesity prevention behavior among late adolescents. The find-
ings recognized a possibly significant zone of impact on student's 
eating, exercise, and stoutness control practices, that of their par-
ent alliance and the environment of their home. In that capacity, 
the findings have suggestions for endeavors to improve students' 
wellbeing and diminish their health-hazardous practices So, the 
involvement of parents is highly recommended. The best outcome 
can be achieved if they can maintain a positive relationship with 
both parents despite any disruption and conflict. Several interven-
tions, health literacy programs can be planned based on TPB that 
facilitate to adopt healthy eating and exercise behaviors to control 
weight and support to overcome major barriers. Such interces-
sions can be of great success by the friends’ and parents’ swarm af-

filiations. Policymakers should enhance the access of their parents 
in different intervention programs.
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