
Page 1/18

Changing Trends of Obesity and Lipid Pro�les
Among Bangkok School Children After
Comprehensive Management of the Bright and
Healthy Thai Kid Project.
Chutima Sirikulchayanonta  (  chutima.sir@rsu.ac.th )

Rangsit University
Vorachai Sirikulchayanonta 

Rangsit University
Kanjana Suriyaprom 

Rangsit University
Rachanee Namjuntra 

Rangsit University

Research Article

Keywords: Atherogenic index, Hypercholesterolemia, Hyperlipidemia, Obesity, Schoolchildren

Posted Date: September 14th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-668467/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-668467/v1
mailto:chutima.sir@rsu.ac.th
https://doi.org/10.21203/rs.3.rs-668467/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/18

Abstract
Background: Cardiovascular diseases are the world’s leading cause of death. Children in Thailand are
currently facing obesity, hyperlipidemia, and high atherogenic indices. This study aimed to assess the
success of the Bright and Healthy Thai Kid project in reducing obesity and high lipid pro�les among
Bangkok school children.

Methods: A cross-sectional study in �ve randomly selected Bangkok primary schools was conducted. A
participatory action involving teachers, students, and parents was initiated. Data collection on
anthropometric measurements, dietary intake, physical activity, and fasting blood samples of three
generations of students was carried out during July-August (midterm months in Thailand) in the years
2004, 2017, and 2019. SPSS for Windows, version 16 was used for data analysis.

Results: Comparing the data from 2004, 2017, and 2019, obesity rates of 19.3 in 2004 gradually declined
to 16.9 and 15.6 in 2017 and 2019 (P< 0.001). High serum total cholesterol, triglyceride, LDL-C, and
atherogenic indices decreased signi�cantly (p < 0.001).

Conclusions: We believe that the great time and effort expended for a campaign to reduce rates of
obesity and hyperlipidemia in school children does work to prevent future cardiovascular diseases. Long-
term investment in national programs is required to achieve whole societal involvement in improving
knowledge and skills related to health, nutrition, and healthy food choices.

Introduction
Cardiovascular diseases (CVDs) are a leading cause of mortality worldwide, taking an estimated
17.9 million people each year [1]. Four-�fths of CVD end of lives are caused by coronary heart disease
and cerebrovascular accidents, and one third of them develop in people under the age of 70, including
Thailand. [1, 2]. Individual risks for CVD are high blood pressure, high blood sugar and lipids, smoking,
poor diet, low physical activity, and overnutrition [3]. Rates of overweight and obesity in adults and
children continue to grow. From 1975 to 2016, the global prevalence of overnutrition among children and
adolescents aged 5–19 years had more than quadrupled, from 4–18% [4]. Now, childhood obesity rates in
low- and middle-income countries, including Thailand, are rising dramatically. This is a critical problem,
and much of its adverse effects on health and society usually last into adulthood. Early detection of the
CVD risk factors and appropriate early management from childhood can prevent premature deaths [5].
Our preliminary survey report in 2004 indicated that 40% of the target school-age children had high blood
cholesterol [6]. We concluded that their eating habits (high calorie intake, but less fruits and vegetables)
and low physical activity were the main factors leading to obesity and dyslipidemia. As we all know,
obesity and hyperlipidemia are the main risk factors that lead to atherosclerosis and CVD [7, 8]. A high
proportion of Thai children exhibited obesity, hyperlipidemia and high atherogenic indices [6]. Our project
“The Bright and Healthy Thai Kid (BAHT) project began in 2004. It aims to improve the nutrition and
activities of public-school children by strengthening speci�c activities with the participation of teachers
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and families, thus reducing childhood obesity. The purpose of this investigation was to assess the
changing trends of obesity and lipid pro�les among Bangkok school children after participatory action of
the BAHT project.

Materials & Methods

Research design
This was a cross-sectional study. The preliminary, intermediate, and post-intervention survey was
conducted in �ve Bangkok public primary schools that have participated in the BAHT project since 2004.
A participatory action involving teachers, students, and parents had been initiated after the pre-test
survey. Data collection on anthropometric measurements, dietary intake and physical activity were done
annually during July-August (midterm months in Thailand). Lipid pro�les of school children were taken in
the years 2004, 2017, and 2019. The project was divided into 2 phases; Phase 1: Initial project
implementation (2004–2006); Lag period: School self-management (2006–2012); Phase 2: Re-initiation
of project (2014–2019). The new data presented in this study was collected from 2006 to 2019. However,
some data from 2004, during the �rst phase of the BAHT is also included here for convenient comparison
in tables and �gures even though it was already published in 2006 [6]. Permission to include this
information was obtained from the journal on Aug 5, 2021.

School Selection
According to regional distribution, 5 public schools in Bangkok under the Ministry of Education were
randomly chosen from 38 schools. A total of 3 schools were selected in the inner area, 1 from the middle
area and 1 from the outer area. They voluntarily joined in the BAHT Project from May 2004 to March
2020. These 5 schools were coeducational and similar in socio-demographics. Students were from low to
middle income families.

Participants
All our research related to human subjects, human material or human data is handled in accordance with
the Declaration of Helsinki. A written informed consent was obtained from both the participants and their
parents. Due to ethical problems in humans, we were unable to randomize those who had been tested for
blood lipid levels. Participant selection was based on their willingness to participate, and those who
declined to participate were respected. However, the school policy was to promote participation. The
participating students were in grades 1–6 and 6–12 years old, whereas those who had blood tests were
from grades 3 to 6. All study protocols were assessed and endorsed by the Ethics Review Board, Institute
of Research, Rangsit University (Certi�cate of Approval: COA No. RSUERB 2019-028).

Data collection
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Preliminary, intermediate and post-intervention surveys of student nutritional status were done as
outlined under the following headings.

Anthropometric measurements of weight, height, and waist circumference
All measurements were conducted by two research assistants who had been trained in exact techniques
before data collection.

A calibrated digital weighing scale (Seca, Germany) and a calibrated stadiometer (Microtoise) were used
to measure weight and height. We used standard methods to determine physical parameters [9]. The
nutritional status of children was assessed annually as weight for height (WFH) that categorized them
into 3 weight groups according to the standards itemized in the Institute of Nutrition Research, Mahidol
University (INMU) Thai Growth Program [10]. This program has been used to analyze the nutritional
status of Thai children.

Waist circumference was determined during the post-intervention survey in centimeters, 1 decimal point,
by using non-elastic tape. It was collected at the navel level as participants stood up and read while
exhaling [11]. From the measurements, a waist-to-height ratio (WHtR) was determined. In recent years,
WHtR has been recognized as a measure that allows correction for individual stature. Therefore, a single
and uni�ed standard can be identi�ed for all ethnic groups in different populations and in both sexes. A
WHtR cutoff value of 0.5 is generally accepted as the international cutoff for pediatric (≥ 6 years of age)
and adult central obesity [12, 13].

Dietary Intake & Physical Activity
Interview questionnaires on dietary intake, food frequency questionnaires (FFQ) and physical activity
were collected from parents and students. Scores of food consumption and physical activity between
different nutritional statuses were determined.

Biochemical Assessment
Voluntary subjects were informed to fast after 8 PM (10–12 hours) except for small amounts of water. In
the morning, collection of 3–5 milliliters of a fasting venous blood sample from each participant was
done by skilled nurses and medical technicians before having breakfast. After blood collection, breakfast
was offered to the children. Blood samples were sent to a standard, accredited laboratory at the Faculty
of Public Health, Mahidol University. We used standard methods to determine the blood lipid parameter
[14, 15]. The atherogenic index (AI) was analyzed [6].

Statistical analysis
SPSS (Statistical Package for the Social Sciences) for Windows, version 16 was used for data analysis.
Kolmogorov-Smirnov was applied to test normality of the data. Descriptive statistics were utilized to
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describe the background features of study groups. To determine the relationship between variables, the
Chi-square test and Pearson’s correlation analysis were used. One-way ANOVA was applied to examine
the association between lipid pro�les and different age groups including atherogenic indices and years of
blood test. Differences were considered to be statistically signi�cant, if the p-value was less than 0.05.

Results
The nutritional status of all school children grades 1–6 was assessed yearly for growth, and percentages
of obesity were assessed and recorded. There were 3 generations of students who studied from grades 1
to 6 during the past 15 years (2004–2019). In other words, those who �nished grade 6 had to leave for a
secondary school. An initial survey was conducted in 2004 with a total of 5,126 students and the post-
intervention was carried out in the �rst phase in 2006. After launching the BAHT project (a participatory
action project) in 2004–2006, these schools established school policies for healthy school lunches and
supportive environments for exercise according to the project concepts. It was demonstrated that the
percent obesity gradually declined from 19.3 to 18.0%. In the following tables and graphs, data from the
BAHT project from the year 2004 are shown with permission from a previous publication [6] to allow easy
comparison with succeeding years.

We had presented the problems of obesity and dyslipidemia among primary school children to the
Secretary General of the O�ce of Basic Education who responded by supporting the National school
policy for healthy school lunches and physical activity. There was a lag period from 2006–2012 during
which we allowed our networked schools to take action in health promotion by themselves, according to
their school context, while awaiting the national school policy. We started another nutritional survey in the
year 2012 with a total of 4,233 students from 5 schools, and it was shown that the obesity rates had risen
to 21%. After comprehensive intervention of our project, the percent obesity in our school children
gradually decreased to 20.5, 16.9, 15.9, and 15.6% in the years 2014, 2016, 2018, and 2019, respectively
with statistical signi�cance (P < 0.001) (Fig. 1).

Regarding blood tests for lipid pro�les in the 2019 postintervention survey, there was a total of 725
volunteers of which 47.7% were male, and mean ages were 10.8 ± 0.9 years. The nutritional status was:
normal 69.2%, over-weight 28.7%, and underweight 2.1%. The background characteristics of the study
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groups in 2004, 2017, and 2019 are shown in Table 1.

The mean values of lipid levels are indicated in Table 2. In 2019, the mean TC was 185.1 ± 29.9 mg/dl,
while TG was 78.1 ± 36.5, LDL-C was 118.0 ± 27.8 and HDL-C was 52.2 ± 11.2 mg/dl. It was deduced that
38.2% and 29.1%, of the participants had borderline high levels of TC and LDL-C and while 30.5% and
29.1%, of them had high TC and LDL-C. Compared to the preliminary (2004) [6] and intermediate (2017)
surveys, it was revealed that the percentages of children with high serum TC, TG, and LDL-C signi�cantly
diminished (p < 0.001) whereas the percentages with low HDL-C increased in 2017 and gradually
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decreased in 2019 (p < 0.001). The changing trends of lipid pro�les are shown in Figs. 2–5.

WHtR and lipid levels were signi�cantly correlated, except for LDL-C levels. High TC and HDL-C levels
were reported in those with normal WHtR but elevated TG levels were reported more commonly in
participants with high WHtR (obesity). There was no relationship between gender and blood lipid levels
(Table 3).
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It was revealed that TC had a high correlation with LDL-C (r = 0.894). TC and HDL-C had very low degrees
of negative correlation with age; in other words, the more the age, the less the levels of TC and HDL-C
(Table 4).

Table 4
Correlation coe�cients of age and lipid pro�le of

school children, 2019.
Variables TC TG HDL-C LDL-C

Age − .087* 0.025 − .149** -0.024

TC   .109** .387** .894**

TG     − .399** 0.038

HDL-C       .111**

* p < .05, ** p < .01   
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Mean lipid levels among different age groups in 2019 are shown in Table 5. Atherogenic indices (AI) in
the year 2004, 2017, and 2019 signi�cantly decreased as indicated in Table 6.

Table 5. Mean lipid levels among 725 students and age groups in 2019.  

Lipid pro�le
(mg/dl)

Age (years) F P-value

9 (n = 41) 10 (n = 225) 11 (n = 268) 12 (n = 191)

TC 196.7 ± 
26.0

186.8 ± 
31.5

183.5 ± 
29.4

183.3 ± 29.5 2.794 0.039

TG 76.6 ± 28.7 77.2 ± 32.7 78.3 ± 39.3 79.6 ± 40.2 0.171 0.916

LDL-C 122.3 ± 
23.9

117.6 ± 
28.5

116.8 ± 
27.6

117.4 ± 29.5 0.451 0.717

HDL-C 59.1 ± 13.3 54.2 ± 11.1 51.6 ± 10.8 51.5 ± 11.4 7.325 < 0.001

 

Table 6. Atherogenic indices of primary school children in 2004, 2017, and 2019.  

Atherogenic indices 2004 * (n = 997) 2017 (n = 751) 2019 (n = 725) F p-value

Mean ± SD Mean ± SD Mean ± SD

TC / HDL-C 3.8 ± 0.7 3.8 ± 1.0 3.6 ± 0.8 14.879 < 0.001

LDL-C / HDL-C 2.5 ± 0.7 2.4 ± 0.8 2.3 ± 0.7 15.798 < 0.001

(TC - HDL-C) / HDL-C 2.8 ± 0.7 2,8 ± 1.0 2.6 ± 0.8 14.879 < 0.001

According to food frequency questionnaires (FFQ) completed by the parents in 2004, the most popular
dish was fried chicken, followed by sausages, and cakes, respectively. More than two-thirds of them
favored sweet food. Regarding snacks, the most preference was for potato crisps while fruits and
vegetables were often disliked by most children. It was shown that normal-weight children consumed
fried chicken less often than obese children (p < 0.05) [6]. After the intervention from 2014 to 2019, the
new-generation students have consumed more vegetables and fruits due to healthy school lunches with
daily vegetables and with fruits 3 times / week, including reduction of fried food. They have also been
trained in healthy food choices with more support from parents.

Regarding physical activity, the lower elementary school children spent more time playing, exercising and
participating in the program and spent less time with phones or tablets compared to upper-level students.
The results of this study are quite similar to those of the preliminary study published in 2006 [6].

Discussion
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In 2004, our preliminary study reported a high prevalence of dyslipidemia [6]. The situation may have
been due to the in�uential effect of popular, western, fast-food advertising, availability, and accessibility
from either outlets or home delivery services. In addition, television advertisements and online mass
media use very attractive presentations or offer special promotions to enhance consumer use. We believe
these were the reasons why children had high intakes of fried chicken, sausages and cakes that are high
in cholesterol and saturated fatty acids that cause hyperlipidemia. The TC and LDL-C levels in our study
group were relatively high when compared to those in other countries [16, 17, 18].

We believe that the signi�cant (p < 0.001) decrease in percentage of high serum TC, TG and LDL-C
(including elevated HDL-C) together with a decline in percent of obesity of our school children, was due to
the school-based multicomponent intervention effect of our BAHT project. It motivated students to make
healthier food choices and practice more regular exercise [19, 20]. However, compared with younger
children, older children had lower HDLC levels. This could be explained by the fact that the younger group
was more active in playing and exercising. The older students, particularly those in grade 6 rarely had
time to join our program activities because they spent more time in tutorial hours for the competitive
Ordinary National Education Test and the entrance examinations for secondary schools. Moreover, they
appeared to be disproportionally devoted to screen time with electronic devices. This behavior correlated
with our survey which reported more obesity in them than in younger students [19]. Our �ndings were
supported by other studies that found a positive association between screen time and overweight and
obese children [21,22.23].

In this report, gender and lipid levels in the study group showed no signi�cant association, and this was
similar to our previous report [6]. This report reveals that WHtR and lipid levels were signi�cantly
correlated except for LDL-C levels. High TC levels were reported in the normal WHtR children, but this
might be counteracted by their higher levels of HDL-C, which might be protective. On the other hand,
elevated TG levels were reported more commonly in participants with high WHtR (> 0.5) or in abdominally
obese participants who might be more at risk of cardiovascular disease in the future. These results were
also supported by other studies [24, 25, 26]. In addition, our previous study reported that a child's
nutritional status was positively correlated with blood pressure. In other words, the more the weight, the
higher the blood pressure (Odds Ratio = 10.60, 95% CI: 3.75-30.00 for HT) [27].

Regarding atherogenic indices (AI) in the years 2004, 2017, and 2019, there were signi�cant decreases in
TC and LDL, and an increase in HDL-C as a result of behavior modi�cation. This consisted of improving
lifestyles that included healthy eating and regular exercise among school children that joined the
program. If they continue with these healthy lifestyles, their CVD risk factors, i.e., obesity, hyperlipidemia,
hypertension, and high AI will be very much reduced.

We became concerned during the situation of the COVID – 19 pandemic that students would have to
study online at home and that this would lead to less physical activity and more screen time. Parents
would need to pay more attention in providing their children with a healthy diet and in acting as good role
models for doing regular exercise. It was reported in our previous study [23] that self-discipline among
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obese children was statistically lower than in normal children in terms of consumption behavior, spending
money and time control (p < 0.05). Moreover, by adjusted odds ratio (AOR) the ranking of factors related
to childhood obesity were money management, poor home surroundings, poor time control, and long
screen time, (AOR, 95% CI; 3.1, 1.1–8.2; 3.0, 1.2–7.5; 2.9,1.6–5.4; 2.6, 1.5–4.6), respectively.

It was recommended that parents and teachers cooperate in self-discipline training for children,
particularly with regard to consumption behavior, spending money and time control. This should be done
in supportive surroundings that would be bene�cial for preventing child obesity while simultaneously
promoting the development of self-discipline. This has to be a consistent effort lest obesity rates increase
during the COVID – 19 pandemic.

We believe that the great time and effort needed for a campaign to reduce rates of obesity in school
children does work and that it is worthwhile as an effort to prevent future cardiovascular diseases and to
increase the quality of life of children who will be our future adults. Moreover, it will be of signi�cant
economic bene�t through reduced future national costs for medical care. The lesson learned from the
success of our project were: �rst, to create awareness and instill a cooperative spirit in all stakeholders
(parents, teachers and students); second, to promote school advocacy policies for healthy school lunches
and for supportive surroundings for doing exercise; third, to activate teachers / working groups to
successfully integrate project concepts into daily programs; fourth, to carry out public relations and
communication campaigns. Finally, we elicited cooperation from other heath networks (Sweet enough
project; Less salt project; Vegan & Fruit 400 g) to promote personal skill development in healthy eating
and healthy food choices.

Conclusions
Childhood obesity diminishes physical, social and mental health. It is generally recognized as one of the
risk factors leading to obesity and non-communicable diseases in adults. National policies and extensive
response measures are required to generate a healthy environment that can support people in making
healthy selections that are dependent on knowledge and skills associated with health, nutrition and
healthy food choices. Long-term investment and participation of an entire society to protect children’s
rights to good health and well-being are required for sustainability.
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Figures

Figure 1

Trends of obesity rates among Bangkok primary school children in the BAHT project network duringan
intervention in the years 2004 -2006 and 2012- 2019.
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Figure 2

TC levels of primary school children in the years 2004, 2017, and 2019.

Figure 3

TG levels of primary school children in the years 2004, 2017, and 2019.
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Figure 4

LDL- C levels of primary school children in the years 2004, 2017, and 2019.

Figure 5
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HDL- C levels of primary school children in the years 2004, 2017, and 2019.


