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Abstract

Background: This study aimed to elucidate the relationship between fast foods and snack consumption with the health-relat-
ed quality of life (HRQoL) among overweight and obese children of My Body is Fit and Fabulous’ at school (MyBFF@s-

chool) intervention program.

Methods: The subject were 1138 overweight and obese primary school children with a mean age of 9.9 and standard devia-
tion (0.9) years old. Data were collected at baseline in which the frequency of fast food consumption and snacks in the past
week was measured using a pre-tested nutritional knowledge, attitude and practice (KAP) questionnaire whereas the health-

related quality of life was measured using the KINDL" questionnaire.

Results: Spearman’s rank-order correlation found a significant negative association between fast food consumption and
emotional well-being (rs=-0.066, p<.05). Significant negative associations were also observed between the snacking frequen-

cy with physical well-being (rs=-0.071, p<.05) and emotional well-being (rs=-0.073, p<.05).

Conclusions: The findings from this study suggest that the physical well-being and emotional well-being of overweight and
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obese children could be attributed to the fats food consumption and snacking. Therefore, these types of foods should not be

encouraged to be included in children’s diets.

Keywords: Fast food consumption; snacking; health-related quality of life; obese; overweight; children

List of abbreviations: MyBFF@school-My Body is Fit and Fabulous@ school; HRQoL-Health-Related Quality of Life; KAP
- Knowledge, Attitude and Practice

Introduction

Trans fatty acids are recommended to be taken in as low quantity as possible due to their effects on plasma lipids and cardiovas-
cular disease [1]. In addition, it can increase the level of low-density lipoprotein cholesterol, lower high-density lipoprotein
cholesterol level and also increases risk of depression as well as various cancers|[2,3,4]. Therefore, consuming fast food could
bring adverse health effects as a study has found that fast food from popular fast food restaurants in 20 countries contain a high
level of industrially produced trans fatty acid [5]. Moreover, the large portion size of fast foods that are generally densely
packed with high amount of energy would cause overconsumption of daily calories needed which often leads to many health is-

sues [6]. Hence, consuming fast foods should be avoided especially when they are also found to be potentially addictive [7].

High snacking frequency is associated with greater risk of being overweight and developing abdominal obesity in children [8].
A study among 9131 children and adolescents in Canada found that 63% of them consumed after-school snack in which the
most frequently consumed snacks might have high density of energy and poor nutritional value such as cookies and sweets [9].
Moreover, children in US were also found to snack more frequently than in the past with 27% of daily energy intake coming
from the snacks [10]. In addition, apart from fast food, snacks such as bread, cakes, French fries, candies and crackers also con-
tain a wide range of trans fatty acid [11]. These foods, in addition to ice cream, chocolate and sweet snacks are all classified as ul-
tra-processed foods which are lacking in micronutrients as they were made from processed foods as ingredients together with
salt, preservatives and also additives [12]. Thus, the increase in snacking frequency among children is a cause for concern as it

could bring detrimental effects to the children.

Prospective studies usually focus on investigating the direct effects of frequent snacking and fast food consumption on the phys-
ical health. Impairment of the physical health could also affect health-related quality of life. However, studies on their associa-
tion with HROoL are limited especially in obese children. The major purpose of this study is to investigate the association of
HRQoL with frequency of fast food consumption and snacking frequency among overweight and obese children. Shedding
light on this association could be crucial in public health as obese children were found to be having difficulties in resisting
foods [13].

Methods

This was a baseline study for a school-based cluster randomised controlled trial with a proportionate stratified random sam-
pling. Overweight and obese children from 23 primary schools in Kuala Lumpur, Selangor and Negeri Sembilan were recruited
to participate in this study. There were 16 schools in the control group and 7 schools in the intervention group where all
schools have not implemented any obesity intervention program prior to this study. Schools in the control group followed the
usual school program and the national standard curriculum and co-curriculum whereas the schools in the intervention group
carried out the ‘My Body is Fit and Fabulous’ at school (MyBFF@school) program, a school-based obesity intervention pro-
gram. The program incorporates three components namely small-sided games, nutrition and psychology component which

were conducted for six months from February 2016 until August 2016 by trained personnel stationed at each school.
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Participants recruitment were done by measuring their weight and height and calculating their BMI to determine their body-
weight category. Children with BMI-for-age more than +1SD and less than or equal to +2SD were classified as overweight
while children with BMI-for-age more than +2SD were classified as obese which are based on the WHO 2007 Growth Refer-
ence [14]. Children who have mental or physical disability, have medical condition affecting physical activity, have comorbidi-

ties that could affect the study and children who were on medication were excluded from the study.

Trained personnel measured the BMI of 11950 children from the 23 schools where 3516 children were found to have met the
criteria to join the program. All of them were approached to gain consent from their parents or guardians and 1397 (39.7%)
children have submitted informed written consent before the commencement of the study. Baseline data was collected through
socio-demographic characteristics questionnaire completed by their parents as well as through two self-report questionnaires

namely the KAP questionnaire and the KINDL" questionnaire.

This study was conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving re-
search study participants were approved by the Medical Research and Ethics Committee (MREC), Ministry of Health Malaysia
and Educational Planning and Research Division (EPRD), Ministry of Education Malaysia (ethical code: NMR-
R-13-439-16563). Written informed consent was obtained from the parents or guardian of all subjects and written informed as-

sent was obtained from all subjects.

The Instrument

Data for the nutrition component were collected via a pre-tested KAP questionnaire prepared in Malay Language. The children
were asked on the frequency of fast food and snacks that they have consumed in the past seven days. Fast foods in this study are
foods purchased from fast food restaurant such as burger, pizza, fried chicken and French fries whereas snacks refer to food
that were consumed in between traditional mealtimes such as breakfast, lunch and dinner. Examples of snacks are candy, choco-

lates, crackers and pickels. The children were also asked to specify the types of snacks that they eat most often.

On the other hand, KINDL" Questionnaire was used to gather data on HRQoL. It was first developed in German language by
[15] and then revised by [16] in 1998. This instrument was developed specifically to assess HRQoL among children and adoles-
cents [17]. With scores ranging from 4 to 20, it comprises 24 Likert-scaled items and 6 subscales which are physical well-being,
emotional well-being, self-esteem, friend, family and school functioning. A good HRQoL is signified by greater score on the in-

strument [16].

The KINDL" questionnaire had been translated from English to Malay language by a team of professional translator through a
back-to-back translation process. It was then pretested and revised accordingly. The value of Cronbach alpha when tested in a
pilot study conducted in schools at Putrajaya in 2015 was 0.70. Meanwhile, the value of Cronbach alpha in this study is .78
which proves the reliability of the instrument [18].

Statistical Analysis

All statistical tests were conducted at 5% significance level. Chi-square test of homogeneity was used to determine the distribu-
tion of the children across their socio-demographic characteristics. Spearman’s rank order correlation was run to determine the
association of fast food consumption and snacking with the HRQoL of the children. The Spearman’s rank order correlation
was used because the HRQoL of the children is an ordinal variable computed from Likert-scaled items. All data analyses were

run using IBM Statistical Package for Social Sciences (SPSS) version 20.
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Results

From the 1397 overweight and obese children who have received parental consent, 1036 children with a mean (SD) age of 9.88
(0.893) years old answered the nutrition KAP questionnaire and the KINDL" questionnaire. Chi-square test shows a significant
difference in the ethnicity of the children, X(3) = 82.284, p<0.01. There is unequal distribution of the children across their eth-
nicity as most of them are Malay but there are not many Chinese and Indian. The distribution of the children other socio-demo-
graphic characteristics is the same as Chi-square test shows no significant differences. Table 1 depicts the socio-demographic

characteristics of the children in the intervention group and the control group.

Table 1: Socio-demographic characteristics of participants

Characteristic of respondents Control Intervention Chi-square p value
Sex, n (%) 251 (52.7) 295 (52.7) 0 0.987
Boys
Girls 225 (47.3) 265 (47.3)
Location, n (%) 292 (61.3) 322 (57.5) 1.575 0.209
Urban
Rural 184 (38.7) 238 (42.5)
Age groups, n (%) 24 (5.0) 44 (7.9) 3.533 0.316
8 years
9 years 132 (27.7) 149 (26.6)
10 years 183 (38.4) 216 (38.6)
11 years 137 (28.8) 151 (27.0)
Ethnicity, n (%) 424 (89.1) 423 (75.5) 82.284 <0.001*
Malay
Chinese 1(0.2) 91 (16.2)
Indian 46 (9.7) 40 (7.1)
Others 5(1.1) 6(1.1)
Body weight groups, n (%) 220 (39.3) 0.389 0.533
Overweight 178 (37.4)
Obese 298 (62.6) 340 (60.7)
*p<.01

There is a significant very weak negative correlation between frequency of fast food consumption in the past seven days with
the emotional well-being of the children (rs = -.066, p<.05). Apart from that, there are also very weak negative associations of
snacking frequency in the past seven days with physical well-being (rs = -.071, p<.05) and emotional well-being (rs = -.073,
p<.05). Both associations are also statistically significant. Other subscales show no significant associations with frequency of
fast food consumption and frequency of snacking. Table 2 shows the Spearman's rank-order correlation between frequency of
fast food consumption and frequency of snacking with all subscales of HRQoL. The differences in the total of samples (N) for

each subscale are due to some items in the questionnaire have not been answered by children.
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Table 2: Spearman's rank-order correlation between fast food consumption, snacking and health-related quality of life

Fast Food Consumption Snacking Frequency

HRQoL | N Correlation coefficient pvalue| N Correlation coefficient p value
PWB |1031 -0.053 0.09 |1021 -0.071* 0.02
EWB | 1029 -0.066* 0.03 | 1018 -0.073* 0.02
SE 1014 0.032 0.30 | 1003 0.001 0.98
Family | 1024 0.017 0.59 |1014 0.060 0.06
Friends | 1028 -0.055 0.08 |1017 -0.041 0.19
School | 1026 -0.024 0.45 | 1015 -0.028 0.38

*p<.05

PWB - physical well-being
EWB - emotional well-being

SE - self-esteem

Discussion

The findings from this study show that there are significant weak negative association between frequency of fast food consump-
tion with emotional well-being. There are also significant weak negative association between frequency of snacking with physi-
cal well-being and emotional well-being. We hypothesize that the aforementioned significant associations are closely related to
the gut-brain axis. Recent research has found a growing evidence on the relationship between the brain and the gut linking the
emotional and cognitive function of the brain with the function of the intestines [19]. The microbiota in the gut consists of bac-
terial community that colonize the gastrointestinal tract since birth as well as transient bacteria that were introduced by ingest-
ed foods [20]. This microbiota could produce neurotransmitters found in the brain thus affecting the neurochemistry of the
brain as well as mood and behavior [21]. A study has also found significant correlation between microbiota found in faeces and
nutrient intake where different food groups correlate with different microbiota [22]. The significant negative association found
in our study between frequency of fast food consumption and frequency of snacking with emotional well-being of the children
could be due to changes in the microbiota affecting the mood of the children. The fast foods and snacks consumed by the chil-

dren could introduce transient bacteria to the microbiota in the gut which could change the brain chemistry.

The negative association could also be explained by a study that found unhealthy food could affect the mood negatively
whereas sweet and fatty food could alleviate low mood due to production of dopamine in the brain [23]. This can be supported
by another research that discovered self-reported stress may lead to ingesting more foods [24]. These findings could mean that
the children were low in emotional well-being due to eating unhealthy food or the children could be snacking on sweet and fat-
ty foods more frequently as they were in low mood. As such, this could lead to overeating, weight gain and obesity among the
children thus affecting their physical well-being as well [23,24]. The composition of the microbiota in the gut could also influ-
ence the development of disease such as inflammation and obesity that could affect the physical well-being of the children
[25,26].

Fast foods and snacks that are typically high in fats, sugars or both are highly palatable energy-dense foods that could lead to
episodes of binge eating [27]. Findings from a study using animal model suggest that overconsumption of fats could cause
weight gain while excessive sugar consumption could produce behaviors similar to effects of addiction such as sugar depen-

dence due to overproduction of dopamine. The effects also include symptom similar to withdrawal syndromes of drugs such as
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anxiety and somatic problem [27]. Another study that also uses animal model found that consumption of trans fatty acid dur-
ing growth and development could cause oxidative damage to the brain and frequent consumption could result in development
of anxiety when exposed to daily stress [28]. These effects could negatively affect both the physical well-being and emotional
well-being of the children.

The findings from this study show that fast foods and snacking only significantly correlate with the physical and emotional wel-
l-being of the children. However, they do not correlate with their attitude toward other people and toward themselves which
are proven from the lack of significance in their association with the subscales of friend functioning, school functioning, family
functioning as well as self-esteem. These findings can be contended by a study among 945 adult men and women that reported
strong significant association between consumption of trans-fatty acids with aggression [29]. The difference between the effects
of trans fatty acids on children and adult might be due to the late development of the children’s brains specifically the develop-
ment of dorsolateral prefrontal cortex that control impulses, judgement and decision-making [30]. These particular functions
are closely related in the social aspects of their life which could be the root cause of the non-significant association of fast foods
and snacks with the social aspect of the HRQOL. Moreover, a randomized controlled trial among women participating in a
low-fat, high-carbohydrate diet intervention for 5 years found no significant difference in social functioning between the inter-

vention and control group [31].

On the other hand, a study among school children in Kuwait found that self-esteem is positively associated with the frequency
of sugar products such as chocolate, biscuits and cakes consumption [32]. The finding from this study is similar to our study
even though the correlation found in our study are not significant. However, the finding from the study in Kuwait can be con-
tended by a low-carbohydrate diet intervention study that found improved self-esteem (measured using the Rosenberg Self-es-

teem Survey) among obese teens participating in the study after 2 months and 6 months of intervention [33].

A limitation of this study is the possibility of recall bias by the children regarding the frequency of fast food consumption and
snacking in the past seven days when completing the KAP questionnaire due to the differences in accuracy or completeness of
recollections retrieved by the children. Another limitation is difficulties faced by children in understanding the items of the

KINDL" questionnaire to infer their HRQoL. This is due to the command of Malay Language.

Conclusion

Frequency of fast food consumption is negatively associated with emotional well-being while frequent of snacking is significant-
ly associated with low physical well-being and emotional well-being. Therefore, children’s diet should be closely monitored so
that fast food and snacks could be minimized or even removed from their diet. Instead of including unhealthy food as part of
their diet, a well-balanced diet cooked using fresh ingredients would be the best diet for their growth and also for their health-
related quality of life.
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