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Abstract

Epidemic incidence of obesity has become one of the public health priorities
in disease control prevention. The study aims to determine the prevalence of
readiness stages to lose weight among the overweight and obese adolescents
and its influencing factors. A cross-sectional study was conducted on 631
adolescents of body mass index for age with z-score > 1 SD based on World
Health Organization growth reference chart. The stages of readiness to lose
weight were assessed using Trans-Theoretical Model. Intrinsic and extrinsic
factors were collected using self-administered questionnaire. Majority of the
respondents were in the action stage (40.3%) followed by contemplation
(26.5%), preparation (15.5%), maintenance (11.4%) and pre-contemplation
(6.3%). Ordinal regression analysis identified significant factors influencing
progression across the stages of readiness to lose weight: no junk foods sold in
school canteens (p = 0.005), TV viewing time <2 hours (p = 0.001), high
physical activity means score (p < 0.001) and family encouragement on healthy
eating (p = 0.010). Majority of adolescents who were overweight and obese
were at the action stage of weight reduction. Focusing on extrinsic factors help
to improve the effectiveness of weight management intervention.
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1. Introduction

The prevalence of overweight and obesity among children and adolescents was
noted in increasing trends over the past 30 years, and has become a significant
public health concern [1]. Obesity has been shown as strong factor that has asso-

ciation with major health problems such as heart disease, hypertension, type II
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diabetes, numerous types of cancers and sleep apnea [2]. Many strategies have
been taken to halt the progression of obesity epidemic, especially in the western.
It showed low success rate [3]. The problem of obesity is no longer of developed
countries concern, but it has become an alarming problem in developing coun-
tries too. Children are increasingly vulnerable to develop overweight and obesi-
ty. International Obesity Task Force (IOTF) estimates that a total of 155 million
school-age children (5 - 17 years) worldwide are overweight or obese [4].

There is evidence of transmission of obesity among children in developing
countries, for example, in Thailand the prevalence of obesity among children
aged 5 - 12 years has increased from 12.2% to 15.6% in just two years [2]. Data
from the National Thai Food Consumption Survey showed that the prevalence
of overweight and obesity among children aged 3 - 18 years was 7.6% - 9.0%, re-
spectively [5]. In China, adolescents aged 8 - 18 years have shown a dramatic in-
crease in obesity prevalence within 20 years, in which, only 2% of boys and 1%
of girls are overweight or obese in 1985, but in 2005, the prevalence had in-
creased to 14% for boys and 9% for girls, which contributed to a total of ap-
proximately 21 million children in China [6].

In Malaysia, due to rapid economic and technological advancement in the
past three decades has led to an increase in purchasing power and a comfortable
atmosphere in our population. Therefore, Malaysians are increasingly engaging
in obesogenic behavior, such as high fat diet and at the same practice sedentary
lifestyle [7]. These lead to increased prevalence of overweight and obesity among
adolescents from 9.5% in 1994 [8] to 19.6% in 2004 [9]. It was noted an increase
of nearly doubled within 10 years period. The rapid increment is worrying be-
cause several studies revealed that the percentage of children who suffer from
weight problems and obesity are increasing despite different methods and mea-
surement used to define overweight and obesity, age groups and ethnic compo-
sition of the area (urban and rural). A study done among 6239 school children
aged 7 - 16 years in Kuala Lumpur found that the prevalence of obesity and
overweight was respectively 3.5% and 6.0%. Prevalence for obese boys was
higher compared to girls and the occurrence was noted highest around the pe-
riod of puberty (11 - 14 years) [8]. There was no significant for ethnicity by
gender noted in that study [8], except for higher percentage of Indians faced
overweight problem, followed by the Chinese and Malay. The pattern was noted
similar inboys and girls. Poh et al (2004) [10] conducted a study among the
adolescent girls and boys aged 12 - 17 years in four areas in Peninsular Malaysia
and Miri Sarawak, reported that the prevalence of overweight was higher among
boys (20.3%) compared to girls (17.7%). However, another study done in 10
randomly selected schools in Malaysia by Narayanan et al. [11] in 2011 showed
that the prevalence of obesity among adolescents aged 12 - 18 years was 8.4%.
More recent longitudinal cohort study of 1361 respondents aged 13 years old
enrolling 15 public secondary schools from northern (Perak) and the central
(Selangor and Kuala Lumpur) regions of Peninsular Malaysia reported that

15.4% of them are overweight and 8.5% are obese [12]. In overall, it showed an
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increasing trend of overweight and obesity among school children in Malaysia.

Helping children and young people in weight management or weight reduc-
tion is more complex and challenging than helping adults in managing their
weight. Growth and development of children and adolescents as the external
factors make weight management is difficult and long-term weight loss into
something that is uncertain. Many approached for prevention and interventions
have been developed in an attempt to control or reduce weight of the adolescents
in various levels such as interventions at the community level, multi-agencies
approach, involving policy initiatives, and also through peers at school level [13].
Failure to identify and understand the factors that contribute to successful
weight management may be the reason for the ineffectiveness of current preven-
tive interventions. This has been proved by many systematic reviews in obesity
intervention among adolescents in which only modest weight loss achieved. A
review of 57 randomized controlled trials (RCT) of obesity prevention programs
among adolescents, showed only 4 major studies had reported statistical and
clinical significant [14]. Another systematic review study has found only 8 out 24
intervention studies were effective [15]. Brown & Summerbell (2009) [16] in
systematic review study from 20 intervention studies had noted only 9 studies
showed a significant effect in reducing BMI.

A comprehensive behavioral intervention was defined as a promising inter-
vention in reducing weight in which, extensive changes in lifestyle, modification
of attitudes, beliefs and behaviors about food and physical activity [17] [18].
Some studies have suggested that weight management program using an ap-
proach that combines diet, physical activity, parental involvement and behavior
modification will give better result [19] [20] [21]. A systematic study done by
Luttikhuis et al (2009) reported that the physical activity, eating habit and life-
style pattern has been recommended as important behavior factors in targeting
obesity management and has been used as guidelines for the treatment of obesity
in children [22] [23]. Therefore, weight management in the treatment of obesity
is not always achieved good results as it needs good commitment by individual
in which efforts to modify old habits must be emphasis.

The mechanisms that influence adolescence to apply behavior change towards
healthier lifestyle should be understood. Exploring their readiness to change by
practicing healthy behavior is very important. Helping clients to change and
practice healthy behaviors are an important role for health care providers. In-
terventions towards behavior change are very helpful in dealing with lifestyle
modification for the prevention; management of long-term illness and addiction
problems has been highlighted [24]. Understanding the patient's willingness to
make changes and understand the barriers for changes has been reported as im-
portant element in improving patient compliance and reduces healthcare pro-
vider frustration during the intervention program [23].

The concepts of readiness for change have been described for the first time by
Prochaska and colleagues in Trans-theoretical Model (TTM) and Stages of
Change [25] [26]. TTM describes sequence of behavioral changes in an indivi-
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dual’s behavior from unhealthy to healthy. It is a model of intentional change
that predicts the likely outcome of the current process of adaptation to the beha-
vior of the “new” derived [25] [26]. There are two main assumptions of this
model which the first assumption is willingness to change behavior is not pre-
sent on everyone and second assumption is behavioral change are complex and
progress according to stages [26] [27]. In adolescents, this model has been vali-
dated in various health behaviors such as physical activity [27] [28], sedentary
lifestyle [29], and consumption of fruit, vegetables and fat intake [30] [31].
According to TTM, one has to show progress through five or six stages of
change (SOC) when they desire to have behavior change [25] [26]. The first
stages of change is known as pre-contemplation which is one has no intention to
change in the future, second is the contemplation which is one proposes to
change in the next 6 months, third is preparation stage, in which one aims to
change within the next 30 days, the fourth stage is action, which is one has doing
something to change but less than 6 months and the last stage is the mainten-
ance where a person has been doing something to change in a period of more
than 6 months and maintain it. This study will determine the factors that in-
fluencing the progression across the stages of readiness to lose weight among
overweight and obese adolescents. The objective of this study was to determine
the prevalence of stages of readiness to lose weight among overweight and obese
adolescents and factors that influencing the progression across the stages of rea-

diness to lose weight.

2. Methods
2.1. Sample and Procedures

A cross sectional study was conducted from April-October 2014 involving two
out of seven districts in Negeri Sembilan, Malaysia which reported the highest
proportion of obesity [32]. Three secondary schools were selected from each se-
lected district by multistage random sampling (Figure 1). Students were screened
according to sample unit criterion of body mass index (BMI) for age with
z-score of >1 SD from WHO Reference 2007 [2]. A total of 2281 students aged
13 to 19 years old were screened and there were 631 overweight and obese stu-
dents were recruited in the present study. Overweight was defined when z-score
in between >+1 SD and <+2SD. The obesity was defined when z-score of >+2 SD
according to WHO growth reference of 5 - 19 years old [2]. Information about
the study and the parents’ permission for their adolescents’ participation was
taken before the data collection. Only students with parental approval and will-
ing to participate in this study were given questionnaire which contains 12 sec-
tions:

Section 1: Demographic information included the age, gender, race, parental’
age, parents’ highest educational level, parents’ employment status and total
household income per month.

Section 2: Anthropometric measurements taken were body weight in kilo-
grams (kg) and height in meters for the calculation of body mass index (BMI).
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Stage 1:
Purposive selection of
Negeri Sembilan state

State: Negeri Sembilan
(7 districts)

v v

Stage 2:
random sampling of two Seremban District TampinDistrict
out of 7 districts. (47 secondary schools) (12 secondary schools)
stage 3: 3 secondary 3 secondary
three secondary schools schools selected schools selected
randomly selected from

each district.

Stage 4:
Systematic random
sampling for student’s 2231 students fulfil criteria set.
selection from class
Registration book. \l/

v

stage 5:
universal samplings of all
fulfil samples

631 students fulfil criteria and given parental consent

Figure 1. Sampling technique flow chart.

Body weight was measured in a state where students wear school uniforms and
socks and was measured using Tanita digital weighing scale with an accuracy of
0.1 kg. The height was also measured while students were in school uniform and
socks using SECA stadiometer and recorded at the point nearest to 0.1 cm.
BMI-for-age gender specific was calculated by using WHO AnthroPlus software
version 1.0.2 [33].

Section 3: Perceived weight status for respondents was assessed by response to
the question, “How do you describe your weight?” Response options included 1)
slightly underweight, 2) about the right weight, 3) slightly overweight, or 4) very
overweight. The variable of interest is misperception of body weight. For exam-
ple overweight respondent based on BMI-for-age calculations were classified as
accurately perceiving his/her weight status if chosen one of the two options:
“slightly overweight’ or “very overweight’. All other descriptions of weight sta-
tus reflected inaccurate perceptions of weight status. Overweight status in family
members were assessed through student responses to questions about obesity in
the family. Students are also required to state who is within the family that has
an issue with obesity.

Section 4: Physical Activity Questionnaire for Adolescent (PAQ-A)], which
has been adapted and modified from the scale created by Kowalski et al (2004)
[34] was used to assessed the mean score of physical activity. This scale consists
of nine items, where item 1 is the student leisure time for the last seven days.

Students are required to answer a checklist of activities and graded on a 5-point

K2
+%%, Scientific Research Publishing

157



R. Sutan et al.

scale from “no” graded as 1 to “7 times or more” graded as 5. Mean all the activ-
ities in the list of activities calculated to form a composite score for an item 1.
For item 2 - 8, student activity were measured during physical education (PE)
class, during recess, lunchtime, after school hours, evenings, weekends, and
during field. The choice for each items were ranging from a lowest activity
“none” (score 1) to the highest activity “6 - 7 times a week” (score 5). For items
8, students were asked about the frequency of participating in daily physical ac-
tivity (such as playing sports, games) within a week before with score 1 for an-
swers to “no” and a score of 5 for “always”. The mean score for all days of the
week are calculated to form a composite score for item 8. Item 9 is used to iden-
tify students who have barriers to physical activity (such as illness or any ob-
stacles that prevent them from participating in physical activity as usual) on the
previous week. Student physical activity score is the mean of the number of
items one to eight. Students were classified into three categories based on the
mean of physical activity. Students with a mean score of between 1 - 2.33 catego-
rized as having low physical activity, 2.34 - 3.66 as moderate physical activity,
and the mean score of 3.67 - 5.0 as having high physical activity. Students were
further classified into two categories, high (combining moderate and high phys-
ical activity categories) and low. Section 4: Fruits and vegetables intake was
measured by asking students the frequency they took fruits and vegetables per
months. Optional answers are no serving in a month to five times a day.

Section 5: Television (TV) viewing time was measured by asking students on
average how many hours they spent watching TV per day during the school day,
weekends and public holidays. Optional answers are range from none to six
hours or more.

Section 6: Social support consists of family, peer support and school environ-
ment factors.

Section 7: Family support in physical activity is measured by family involve-
ment in supporting adolescents’ physical activity using validated questionnaire
developed by Norman et al. (2005) [29]. It consists of four questions that assess
students’ perceptions about the frequency of family members providing support
for their physical activity during the past 1 week. This scale has a 5-point score
between “never” to “every day”. Respondents were classified into two categories
Le. high family support in physical activity and low family support in physical
activity with the mean score as the cut-off point of 10.04.

Section 8: Peer support in physical activity for evaluate peer support in physi-
cal activity is a five items scale that evaluate the frequency of peer encourage-
ment and support for students to participate in physical activity in the past one
week time, There are five options for each item using a Likert scale scores from
one for “never” to five for “every day”. Item of this scale has been adapted from
the scale of peer support for physical activity that was constructed and validated
by Norman et al. (2005) [29]. Peer support in physical activity is also classified
into two categories, high and low using a cutoff score of 13.28.

Section 9: Family and peer support in healthy eating is adapted from a scale
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developed and validated by Sallis et al (1987) [35], which were validated among
adolescents. Scale for social support for healthy eating habits consists of ten
items was to evaluate the frequency of social support received from parents and
friends to eat a healthy diet, using a Likert scale of five scores ranging from one
to “never” to score five means “a/ways’. Items which are encouraged to measure
items one to five and six to ten item is for hurdle measurement received from
family and peers to adopt healthy eating habits. It is measured and calculated
separately for family and peers. Family support in healthy eating is divided into
family encouragement to healthy eating and family discouragement to healthy
eating is categorized as low and high encouragement by using the mean value as
cutoff point at 16.59 and family discouragement to healthy eating is also catego-
rized as high and low with a mean of 11.95 as the cutoff point. Cut-off point for
peer encouragement to healthy eating is 11.63 and the discouragement to heal-
thy eating is 10.69.

Section 10: The school environment factors are measured by statements that
related to the school environment that can stimulate students to adopt a healthy
lifestyle, particularly in terms of healthy eating and physical activity. The ques-
tions are “Have you seen any posters about physical activity in your schook”, “Is
there enough sports equipment and games court for physical activity at schooRk”
and “Is there junk food and/or sweetened beverage being sold at school canteen.
(E.g. sweets, chocolates, nuggets, burgers or sausages)”.

Section 11: Self-esteem was measured using the Self-Esteem Scale developed
by Rosenberg that has been translated and validated in the Malay language, con-
sists of 10 items related to the overall sense of self or self-acceptance [36] [37].
Items were answered in five-point Likert scale ranging from “strongly disagree”
for score 1 and “strongly agree” for score 5. The highest score achieved was 50
and the lowest was 10. The mean value was used as cut-off point at value of 37.9.
Respondents with a value of equal and less than 37.9 is categorized as having low
self-esteem, respondents with value of more than 37.9 are classified as having
high self-esteem.

Section 12: Stages of readiness to lose weight is based on the scale for stages of
change (The S-Weight) in assessing the readiness to lose weight for those who
are overweight and obese developed by Andrés et al (2009) [38] consists of five
options that are mutually exclusive, among which respondents had to choose in
order to be allocated to one of the five stages of change: pre-contemplation (do
not intend to lose their weight), contemplation (planning to lose their weight
within 6 months), preparation (planning to lose their weight over next 30 days),
action (have been making an effort by dieting and exercising to lose their weight
for less than 6 months), or maintenance (had successfully maintained their de-
sired weight for more than 6 months).

2.2. Data Analysis

Data were analyzed using SPSS (Statistical Package for the Social Sciences) ver-
sion 20.0. A descriptive statistical analysis for categorical data was presented in

frequency and percentage. Chi-squared (y’) test was conducted for bivariate
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analysis. To determine the factors that influence progress across stages readiness
to lose weight, ordinal regression analysis was used. The dependent variable
“stages of readiness to lose weight’ was categorized into more than two catego-
ries and ordinal in nature in which the “pre-contemplation” that is the lowest
level in stages of readiness to lose weight, while “maintenance” is the most
high-level of changes. The ordinal regression was used to find the relationship
between two variables when the dependent variables has more than two catego-
ries and each category has a set of sequences means that the value of the category
is either a “higher” than the previous one, or vice versa [39]. The significant val-

ue is taken at p < 0.05.

3. Results

3.1. Socio-Demographic Characteristics

The number of girls (n = 339, 53.7%) participated in this study were more com-
pared to boys (n = 292, 46.3%). Students mean age was 14.9 + 1.53 years old. The
majority of students were from the age group of 13 - 14 years old (n = 310,
49.1%) followed by age group 15 - 17 years (n = 287, 45.5%) and only 34 (5.4%)
of students aged 18 - 19 years. Nearly three-quarters of the students were Malays
(n = 445, 70.5%), followed by 94 Chinese students (14.9%) and 92 (14.6%) were
Indians. Mean age of mothers was 44.94 + 5.67 which was lower compared to the
mean age father (47.99 * 6.00). For the parents’ highest level of education, the
majority of students have mothers with secondary education (55.6%), followed
by diploma and degree levels (37.1%). A total of 3 respondents (0.4%) had
mothers who had not received any formal education. Similar finding reported
for father’s highest level of education, majority of them have fathers with sec-
ondary schools education (51.8%) followed by diploma/degree (41.1%) and pri-
mary school education (6.3%). Half of the respondent mothers were not working
(50.4%), while 47.8% had mothers with careers. For father employment status,
most of the respondents have parents who are working (88.8%) compared to
only 8.6 who were retired and 2.6% unemployed. The distribution of the per-
centage of respondent’s monthly household income was almost the same within
the groups which 36.8% of respondents were in the low income category, fol-
lowed by 33.7% in the middle-income category and 29.5% in the high-income

category.

3.2. Stages of Readiness to Lose Weight

This study showed that about 6.3% were in pre-contemplation, 26.5% were in
contemplation and 15.5% were in preparation stage of readiness to lose weight.
Respondents in action stage (40.3%) were noted the highest percentages than

others, while respondents who in the maintenance (11.4%) were the lowest.

3.3. Relationship between the Stages Readiness to Lose
Weight and Independent Variables

Table 1 displayed the relationship between the stages readiness to lose weight
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Table 1. Association between the stages readiness to lose weight and Independent variables studied.

Variables Stages of readiness to lose weight (n= 631)
PC C PR A M
(n = 40) (n=167) (n=98) (n=254) (n=72) 7 P value
n (%) n (%) n (%) n (%) n (%)
Age
13 - 15 years old 24 (6.1) 88 (22.4) 61 (15.6) 165 (42.1) 54 (13.8) 12.33 0.015
16 - 19 years old 16 (6.7) 79 (33.1) 37 (15.5) 89 (37.2) 18 (7.5)
Gender
Male 21 (7.2) 62 (21.1) 42 (14.4) 129 (44.2) 38 (13.0) 10.01 0.040
Female 19 (5.6) 105 (31.0) 56 (16.5) 125 (36.9) 34 (10.0)
Race
Malays 26 (5.8) 109 (24.5) 72 (16.2) 187 (42.0) 51 (11.5) 4.39 0.356
Non Malays 14 (7.5) 58 (31.2) 26 (14.0) 67 (36.0) 21(11.3)
Mother’s highest education level (n = 628)
Low 25 (6.3) 110 (27.8) 64 (16.2) 152 (38.5) 44 (11.1) 2.51 0.643
High 15 (6.4) 56 (24.0) 32(13.7) 102 (43.2) 28 (12.0)
Mother’s employment status (n = 624)
Unemployed 21 (6.4) 84 (25.8) 55 (16.9) 133 (40.8) 33 (10.1) 2.29 0.682
Employed 19 (6.4) 81 (27.2) 40 (13.4) 120 (40.3) 38 (12.8)
Father’s highest education level (f = 606)
Low 26 (7.3) 102 (28.6) 66 (18.5) 127 (35.6) 36 (10.1) 11.85 0.019
High 13 (5.2) 58 (23.3) 30 (12.0) 117 (47.0) 31 (12.4)
Father’s employment status (n = 605)
Unemployed 3(4.4) 21 (30.9) 11 (16.2) 25 (36.8) 8 (11.8) 1.29 0.864
Employed 36 (6.7) 139 (25.9) 85 (15.8) 217 (40.4) 60 (11.2)
Average monthly household income (n = 628)
Low income 16 (6.9) 64 (27.7) 39 (16.9) 84 (36.4) 28 (12.1) 2.49 0.646
High income 24 (6.0) 103 (25.9) 57 (14.4) 169 (42.9) 44 (11.1)
Body weight status
Overweight 30 (7.7) 104 (26.8) 60 (15.5) 143 (36.9) 51 (13.1) 8.67 0.070
Obese 10 (4.1) 63 (25.9) 38 (15.6) 111 (45.7) 21 (8.6)
Obesity among family members
Yes 7 (4.5) 39 (25.0) 27 (17.3) 74 (47.4) 9 (5.8) 10.01 0.038
No 33 (6.9) 128 (26.9) 71 (14.9) 180 (37.9) 63 (13.3)
Weight perception
Accurate 24 (6.6) 99 (27.3) 53 (14.6) 148 (40.8) 39 (10.7) 1.18 0.882
Not accurate 16 (6.0) 68 (25.4) 45 (16.8) 106 (39.6) 33 (12.3)
Perception of body weight as risk
161
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Continued
Yes 19 (6.2) 75 (24.4) 51 (16.6) 134 (43.5) 29 (9.4) 5.30 0.258
No 21 (6.5) 92 (28.6) 47 (14.6) 119 (37.0) 43 (13.4)
Self-esteem
Low 19 (6.2) 87(28.2) 53 (17.2) 124 (40.3) 25(8.1) 7.56 0.109
High 21 (6.5) 80 (24.8) 45 (13.9) 130 (40.2) 47 (14.6)
Fruits and vegetables intake (minimum of 3 servings/day)
Yes 29 (5.8) 141(28.2) 77 (15.4) 199 (39.8) 54 (10.8) 4.78 0.311
No 11 (8.4) 26 (19.8) 21 (16.0) 55 (42.0) 18 (13.7)
Mean score of Physical activities
Low 17 (5.4) 72 (22.9) 38 (12.1) 147 (46.7) 41 (13.0) 16.63 0.002
High 23 (7.3) 95 (30.1) 60 (19.0) 107 (33.9) 31(9.8)
TV viewing time
< 2 hours/day 21 (11.2) 68 (36.2) 38 (20.2) 50 (26.6) 11 (5.9) 42.83 0.001
> 2 hours/day 19 (4.3) 99 (22.3) 60 (13.5) 204 (46.0) 61 (13.8)
Poster on physical activities
Yes 35 (6.6) 141 (26.5) 79 (14.8) 219 (41.1) 59 (11.1) 2.34 0.674
No 5(95.1) 26 (26.5) 19 (19.4) 35(35.7) 13 (13.3)
Poster on healthy eating
Yes 35 (6.3) 148 (26.5) 85 (15.2) 221 (39.6) 69 (12.4) 4.68 0.322
No 5 (6.8) 19 (26.0) 13 (17.8) 33 (45.2) 3(4.1)
Adequacy of sport facilities
Yes 35(6.3) 142 (25.6) 87 (15.7) 228 (41.2) 62 (11.2) 2.39 0.664
No 5(6.5) 25(32.5) 11 (14.3) 26 (33.8) 10 (13.0)
Junk foods sold at school canteen
Yes 26 (5.3) 140 (28.5) 84 (17.1) 198 (40.2) 44 (8.9) 22.60 0.001
No 14 (10.1) 27 (19.4) 14 (10.1) 56 (40.3) 28 (20.1)
Family support on physical activity
Low 30(8.2) 116 (31.6) 62 (16.9) 127 (34.6) 32(8.7) 26.99 0.001
High 10 (3.8) 51 (19.3) 36 (13.6) 127 (48.1) 40 (15.2)
Peer support on physical activity
Low 24 (6.9) 111 (32.1) 58 (16.8) 121 (35.0) 32(9.2) 18.75 0.001
High 16 (5.6) 56 (19.6) 40 (14.0) 133 (46.7) 40 (14.0)
Family support on healthy eating
Encouragement
Low 27 (9.2) 99 (33.6) 45 (15.3) 97 (32.9) 27 (9.2) 27.43 0.001
High 13 (3.9) 68 (20.2) 53 (15.8) 157 (46.7) 45(13.4)
Discouragement
Low 27 (8.4) 93 (29.0) 47 (14.6) 116 (36.1) 38 (11.8) 9.16 0.057
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Continued
High 13 (4.2) 74 (23.9) 51 (16.5) 138 (44.5) 34 (11.0)
Peer support on healthy eating
Encouragement
Low 27 (8.5) 90 (28.4) 55 (17.4) 111 (35.0) 34 (10.7) 11.62 0.020
High 13 (4.1) 77 (24.5) 43 (13.7) 143 (45.5) 38 (12.1)
Discouragement
Low 22 (6.8) 94 (29.2) 49 (15.2) 127 (39.4) 30 (9.3) 4.78 0.311
High 18 (5.8) 73 (23.6) 49 (15.9) 127 (41.1) 42 (13.6)

Note: PC = Pre-contemplation, C = Contemplation, PR = Preparation, A = Action, M = Maintenance. Chi-square test with level of significance < 0.005.

and independent variables studied. The Chi square test was used to analyze the
relationship between the stages of readiness to lose weight and independent va-
riables. There was a statistically significant relationship between the stages of
readiness to lose weight and age (y* = 12.33, p = 0.015), gender (¥’ = 10.01, p =
0.040), father’s highest level of education (§* = 11.85, p = 0.019) and obesity sta-
tus among family members (y* = 10.01, p = 0.038), mean score of physical activ-
ity (¥ = 16.63, p = 0.002), TV viewing time (y* = 42.83; p = 0.001), junk food
sold at school canteen (y* = 22.60, p = 0.001), family support on physical activity
(Y = 26.99, p = 0.001) and peer support on physical activity (y* = 18.75, p =
0.001), family support on healthy eating (y* = 27.43, p = 0.001) and peer encou-
ragement on healthy eating (* = 11.62, p = 0.020). Highest percentage differ-
ences were noted in the contemplation stage, for age categories and gender. It
was noted that high percentage difference was found in action stage for father’s
highest level of education, obesity status among family members, TV viewing
time, mean score of physical activity, family support in physical activity and both
encouragement by family and peers in healthy eating. For the variable on junk
foods selling at school canteen, it was noted that the big difference in percentage

between the categories was seen significant at maintenance stage.

3.4. The Factors Influencing the Progression across the Stages of
Readiness to Lose Weight

The factors influencing the progression across the stages of readiness to lose
weight are shown in Table 2. All independent variables that were statistically
significant and comply with assumption of ordinal regression which was the as-
sumption of parallel lines were included in the analysis. From Table 2, respon-
dents from schools that did not sell junk foods in school canteens were more
readiness to progress to a higher level of readiness to lose weight compared to
respondents in schools that sell junk foods in school canteens [Wald = 7.735, p =
0.005], respondents who watch TV two hours or less per day were more likely to
progress to a higher level of readiness to lose weight compared to respondents
who watch TV more than 2 hours (Wald = 10.085, p = 0.001). Respondents with

high mean score of physical activity were more likely to progress to a higher
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Table 2. Multivariate analyses for factors influencing the progression across the stages
of readiness to lose weight (ordinal regression model).

95% Confident

t Standard
parameter andar Wald P value Interval

Estimates error
Lower Upper
Stages of readiness to lose weight
Pre-contemplation —5.598 0.791 50.095 <0.001 -7.148 -4.048
Contemplation -1.370 0.269 25.985 <0.001 -1.896 -0.843
Preparation -0.713 0.255 7.808 0.005 -1.213 -0.213
Action 2.026 0.358 32.097 <0.001 1.325  2.726
Gender
Male 0.108 0.139 0.603 0.438 -0.165 0.381
Female 0
Age
13 - 15 years old 0.134 0.140 0.925 0.336 —-0.139 0.408
16 - 19 years old 0?
Obesity among family members
Yes 0.143 0.156 0.840 0.359 -0.163 0.449
No 0*
Junk foods at school canteen
Yes —-0.498 0.179 7.735 0.005* -0.848 -0.147
No 0*
TV viewing time
<2 hours/day 0.432 0.136 10.085 0.001*  0.165 0.699
>2 hours/day 0?
Activity physical mean score
Low -0.597 0.158 14.363  <0.001* -0.906 -0.288
High 0°
Family support in physical activity
Low -0.150 0.152 0.978 0.323  -0.449 0.148
High 0°
Peer support in physical activity
Low -0.235 0.153 2.350 0.125 -0.536  0.065
High 0°

Family encouragement in healthy eating
Low -0.373 0.145 6.621 0.010* -0.657 —0.089
High 0®

Peer encouragement in healthy eating
Low -0.101 0.144 0.493 0.483 -0.382 0.181

High 0°

Level of significance < 0.05. *“This parameter is set to zero because it is redundant.
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level of readiness to lose weight compared to respondents who have a mean low
score for physical activity (Wald = 14.363, p < 0.001) and respondents with high
mean score of healthy eating encouragement were more likely to progress to a
higher level of readiness to lose weight compared to respondents who received
low family encouragement in healthy eating (Wald = 6.621, p = 0.010).

4. Discussion

In this study, it was found that there were extrinsic factors that significantly af-
fect the progress across the stages of readiness to lose weight. These influencing
factors were high mean score of physical activity, no selling of junk foods at
school canteens, family encouragement for healthy eating practice and watching
TV two hours or less a day. High mean score of physical activity was noted a
major factor influencing overweight and obese students to advance to higher
stages of readiness in weight reduction. The overweight and obese students with
high mean score of activity physical were almost two times more likely to
progress to higher stages of readiness to lose weight compared to overweight and
obese students who have low mean score of physical activity. Regular physical
activity was an important element in the treatment of obesity in line with
changes in eating behavior has been proven inearlier study [40]. An effective
strategy to burn calories using physical activity plays an important role in ba-
lancing the energy imbalance caused by weight gain and the occurrence of obes-
ity has been explained [41] [42] [43]. Meta-analysis on efficacy of physical activ-
ity intervention reveals that exercise intervention reduced body weight, BMI,
lowering body fat percentage and waist circumference [44]. Therefore, adoles-
cents who were engaged with high mean score for physical activity were more
likely to progress to higher stages of readiness to lose weight.

No selling of junk foods at the school canteen was found affecting the progress
of overweight and obese students to advance to a higher stages of readiness to
lose weight. Students from schools who did not sell high-calorie foods in the
school canteen was shown one half times more likely to progress to a higher level
of readiness to lose weight than those students with presents high-calorie foods
selling at the school canteen. Nutrition environment in schools has been identi-
fied as one of the factors that affect nutrition of children and adolescents [45]
[46] [47]. Earlier studies have shown that home, school and community envi-
ronment, contribute to potential access to high fat contents foods and foods with
high-sugar contents were the major obstacles in maintaining a healthy weight
[48] [49]. Finding of present study support the earlier studies, in which no sell-
ing of high-calorie foods in the school canteen was important factor for over-
weight and obese students to be likely to progress to a higher level of readiness to
lose weight. Student mealtime was shorter during school time; therefore they did
not have time to make a good choice and encouraged them to buy or consume
foods that are served in the school cafeteria [50] [51]. Earlier qualitative focus
group discussion (FGD) studies among adolescents in schools also showed that

their food choices are influenced mainly by hunger, food desirable, food offer-

K2
035: Scientific Research Publishing

165



R. Sutan et al.

ings, and the amount of time available to eat [48] [52]. Karimi et a/ [51] in qua-
litative research through FGD among adolescent girls aged 13 - 15 years in Iran,
found that students who responded to question on “when hot-dogs are easily
available at school and are cheaper to buy than other snacks, of course I will
prefer them over other foods”, showed that the adolescents prone choose foods
they like or that have better taste than healthy foods if served together. Therefore
to ensure overweight and obese adolescents progress to higher stages of change
for readiness to lose weight, the sale of foods that is high in fat and calories
should be strictly controlled or restricted at school canteen.

Another modifiable factors showed significant in present study was the TV
viewing for two hours or less a day. In a cross-sectional study by Braithwaite et
al. (2013) [52] which examines the relationship between TV watching time and
BMI among 207,672 adolescents aged 13 - 15 years from 37 countries found that
more than 89% of adolescents watch TV more than an hour. The risk of over-
weight or obesity increases to 10% - 27% among children and adolescents who
watched one to three hours of TV every day. Present study supported Braith-
waite et al (2013) [52] study that concluded longer TV watching time was posi-
tively associated with increased BMI. An intervention study using lifestyle
changes among 111 overweight and obese adolescents reported that the amount
of TV watching time or video gaming decreased among respondents who suc-
cessfully lose weight compared to adolescents who reported increased body
weight with increase in TV watching time [52] [53]. Traveras et al. (2007) [54]
showed that the adolescents who are younger, aged 10 to 14 years were more
likely to modify theirs TV viewing time as compared to adolescents aged 15 to
18 years if recommended by their health care practitioner.

While teenagers are often seen as making their own decisions, the results of
present study showed that, high family encouragement to healthy eating affect
the progress of overweight and obese adolescents to advance to higher stages of
readiness to lose weight. Overweight and obese adolescents who have high fami-
ly encouragement to healthy eating is almost one and a half times more likely to
progress to a higher level of readiness to lose weight than those who received low
family encouragement on healthy eating. A comprehensive literature review re-
ported a family who support and encourage healthy eating helps teens to modify
their behavior towards healthy food intake and keen to lose weight [55]. Parents
have a strong influence on the behavior of children's nutrition and the develop-
ment of their eating habits by determining the availability and access to food in
the house, fix the rules and conditions regarding the intake of food, and also act
as a role model to their children [55]. Providing support and family encourage-
ment, in healthy food preparation at home will create suitable for adolescents
who are overweight and obese to be willing to change their eating habits. Taveras
et al. [54] stated that parents and families need to participate in a weight man-
agement intervention programs especially for children or adolescents aged 14
years and below, where the influence of adults seems to be still profound.

A cross-sectional study conducted by Rhee et al (2005) [56] showed that par-
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ents who have overweight and obese teenagers were more ready to change com-
pared to parents of teenagers with normal weight. Present study findings sup-
port earlier study by Cobb (2011) which measured the readiness to change
among parents, children and adolescents aged 7 to 17 years, that found parent
and child readiness to change was a predictor for BMI [57]. This shows the im-
portant role of parents in motivating the youth to be more ready to lose weight.
This study is not without limitation, using cross-sectional study design would
not able to assess the temporal or determine cause and effect (causality). A tee-
nager who is ready to lose weight before increasing his physical activity or prac-
ticing high physical activity leads to lose weight is not able to shown in present
study. Age of students enrolled in this study was 13 - 19 years of age, which did
not represent the adolescents as a whole. Only Government secondary schools
were selected and not covering for private schools which are mostly among the

affordable affluent family may not have same determinant.

5. Conclusion

The findings of this study indicated the factors which affect the overweight and
obese adolescents to progress to higher stages of readiness to lose weight were
high mean score of physical activity, no sale of junk foods at school canteen, TV
viewing time for two hours or less a day and family encouragement in promot-
ing healthy eating. The results of this study hopefully will be able to give input
for program weight management interventions and a follow-up study in the fu-
ture should be conducted to strengthen the intervention program in order to in-

crease the healthy lifestyle practice among overweight and obese adolescents.
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