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Abstract

Introduction: Itis well documented that eating disorders will have a negative impact on health status and athletic performance.
The risks of eating disorders among athletes are required to be detected early before it affects athlete’s health and exercise
performance. To date, there is still scanty information on eating disorder and nutritional status among young athletes in Sabah.
Objective: The objective of this study was to determine eating disorders and nutritional status among young athletes in Sabah.
Methodology: A total of 55 young athletes who are active representatives of sports competitions were selected to participate
in this study. Eating attitudes test questionnaires (EAT-26) was used to determine eating disorder risk. International physical
activity questionnaire (IPAQ) and 3-days food diary were used to determine nutritional status and physical activity level.
Statistical Package for the Social Sciences (SPSS) version 27.0 was used to analyse the collected data. Pair-t test was used
to compare energy intake of subjects with the recommended nutrient intake for Malaysia (PAL2.0). The significant level is
p<0.05.

Results: This study found that aesthetic and weight category sports were the highest risk for eating disorder. Energy intake
(kcal/day) in the aesthetic, weight category, endurance and ball games did not significantly meet the daily energy intake
recommendations.

Conclusion: As a conclusion, majority of the subjects did not practicing balanced diet and meet the recommended nutrient
intake (RNI) especially in the aesthetic and weight category sports. These current findings are useful to detect early eating
disorder among young athletes before it become critical and affect athletes’ exercise performance and health status.

Keywords: Eating Disorder; Athletes; Aesthetic Sports; Energy Intake; Physical Activity; EAT-26

Abbreviations: EAT-26: Eating Attitude Test; IPAQ: Introduction

Physical Activity Questionnaire; RNI: Recommended Nutrient

Intake; IPAQ: International Physical Activity Questionnaire; Eatingdisordersare psychologicalillnesses characterized
SPSS: Statistical Package For The Social Sciences; MET: by severe and persistent eating behavior disorders. Eating
Metabolic Equivalent of Task disorders are serious mental illnesses with high mortality
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rates [1,2] and it can affect any individual regardless of age,
race, ethnicity and gender [3]. Previous studies found that
an athlete has a high risk for eating disorders compared
to a non-athlete [4,5]. It is well documented that eating
disorders have a significant negative impact on health status
[6-10] and athletic performance [11-13]. Many previous
studies reported that female athletes have a higher risk of
eating disorders in comparison with male athletes [14-
20]. Female athletes are more concerned with weight and
thin appearance that cause female athletes have a higher
eating disorder risk compare to male athletes that are more
concerned with muscle mass and strength [4].

Nutritional status assessment is an effective strategic to
detect eating disorders risk among athletes [21]. Therefore,
nutritional status assessment can assess a person’s health
and help to identify individuals at eating disorder risk.
Generally, athletes required a higher energy and nutritional
requirements compared to a non-athlete [22-23]. To date,
there is still scanty information on eating disorder among
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young athletes in different categories of sports in Sabah.
This study was designed to investigate eating disorders and
nutritional status among young athletes in the sports ball,
aesthetic, endurance and weigh category sports. The findings
of this current research are useful to detect early eating
disorder and nutritional problems faced by athletes before
it become critical and affect athletes’ health and exercise
performance.

Methodology

Fifty five Sabahan young athletes who met the inclusion
criteria as subjects were recruited in this study. This study
was conducted online with the use of a survey questionnaire.
The questionnaire used in this study consists of four sections
which were socio demographics, Eating Attitude Test (EAT-
26), 3-day food diary and International Physical Activity
Questionnaire (IPAQ). The study design is shown in the
Figure 1.

Inclusion criteria as subject

Selection of subjects

i Athlete.
-

i, Age 18-25years old.

ili.  Currently active
participating in sports
competitions.

iv. High physical activity level.

Data Collection

(Survey questionnaire)

—® Research questionnaire:

i Socio-demographic.

ii.  Eating Aftitude Test (EAT-
26).

iii.  3-day food diary.

Data Analysis

iv. International physical
activity questionnaire

Figurel: Study design of research.

(IPAQ).

EAT-26 questionnaire was used to measure the level of
eating disorders risk. EAT-26 consists of 26 questions and
has six scales options (‘always’, ‘usually, ‘often’, ‘sometimes’,
‘rarely’ or ‘mever’). Questions were divided into three
subscales: (a) diet; (b) bulimia and attention towards food;
and (c) self-control. There were five behavioral questions.
Four questions related to overeating, vomiting, use of
laxatives, and exercise as a method of weight control. The
questions have six scales options (‘never’, ‘once a month or
less’, ‘2-3 times a month’, ‘once a week’, ‘2-6 times a week’,
‘once a day or more’). There was one question related to
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weight loss and this question has two answer choices (‘yes’,
‘no’). Table 1 is the classification of scores for eating disorders
risk.

Score Classification
220 High (+)
<20 Low/ normal (-)

Table 1: Classification of eating disorders risk score (EAT-
26).
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Subjects recorded all foods and beverages consumed
for three days (two weekdays and one weekend) in a 3-day
food diary form [21,24,25]. Food quantities were estimated
using household measures [24]. The food intake was
analyzed using the food composition dietary plus software
[26]. International physical activity questionnaire (IPAQ)
was used to determine physical activity level of the subjects.
The questionnaire was self-reported by the respondents
and there were seven question items. The item requires
respondents to report the type of activities performed
during a week, duration and frequency of each activity.
The questionnaire provided information on time spent for
walking, doing vigorous and moderate intensity activities as
well as sedentary activities. The duration of each activity will
be multiplied by the metabolic equivalent of task (MET) value
for each activity (MET-min/week). Physical activity level
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calculation analysis was performed using IPAQ short form
scoring software and excel spreadsheet. Data was analyzed
using Statistical Package for Social Sciences (SPSS) version
28.0. Pair-t test was used the compare energy intake with the
recommended nutrient intake for Malaysia (PAL2.0). All data
is presented in mean * standard deviation. The significant
level is p<0.05.

Results and Discussion

A total of 55 young athletes were recruited in this study.
The data demographic of subjects are shown in the Table
2. There has 22 subjects (ball game sports), 17 subjects
(endurance sports) and 16 subjects (aesthetic and weight
sports) participated in this research. Majority subjects were
representing university level in the sports competition.

. Total (n=55) | Male (n=28) | Female (n=27)
Characteristics
Frequency (%)
Race

Malay 11 (20) 7 (25) 4 (14.8)
Kadazan Dusun 22 (40) 8 (28.6) 14 (51.9)
Murut 9(16.4) 5(17.9) 4 (14.8)

Chinese 4(7.3) 2(7.1) 2(7.4)
Others 9 (16.3) 6(21.4) 3(11.1)

Type of sport
Ball game sports 22 (40) 11 (39.3) 11 (40.7)
Endurance sports 17 (30.9) 10 (35.7) 7 (25.9)
Aesthetic and weight category sports 16 (29.1) 7 (25) 9 (33.4)
Level of involvement

College / University 18 (32.7) 6(21.4) 12 (44.4)
District 6 (10.9) 2(7.1) 4(14.8)

State 8 (14.5) 7 (25) 1(3.7)
National 12 (21.8) 6(21.4) 6(22.3)

International 5(9.2) 3(10.8) 2(7.4)

Others 6(10.9) 4 (14.3) 2(7.4)

Table 2: Data demography of subjects.

Data are expressed in frequency (percentage)

Energy Intake and Physical Activity Level of
Subjects

Mean physical activity (MET-min/week) of subjects is
shown in the Table 3. All subjects have high physical activity
according to the international physical activity questionnaire
scoring. High physical activity level is defined as any one of
the following two criteria;Vigorous-intensity activity on at
least 3 days and accumulating at least 1500 MET-minutes/
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week or 7 or more days of any combination of walking,
moderate- or vigorous- intensity activities accumulating at
least 3000 MET-minutes/week. This finding was met the
inclusion criterion as subject which only selected subjects
who have high physical activity level. Mean energy intake
(kcal/day) of subjects is presented in the Table 4. There was
a significant differences between daily energy intake and
recommended nutrient intake for Malaysia (PAL2.0) in all
sports category (p<0.05).
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Male Female Total
Mean + SD Mean + SD Min * SD
Age (year) 239+3.1 23.6+24 23.8+28
Physical activity (MET-min/ week) 3698.3 +1510.7 3214.6 £1241.2 3460.8 + 1393.7

Table 3: Physical activity level of subjects (MET-min/week).
Data are expressed in meanz S.D

Male Female
Aesthetic Ball Aesthetic
Ball game | Endurance | & weight ame Endurance | & weight
sports sports | category [Total(n=28) 8 sports | category |Total(n=27) | Total(n=55)
sports
(n=11) (n=10) sports (n=11) (n=7) sports
(n=7) - (n=9)
Mean = SD Mean = SD Mean  SD
Energy intake| 17852+ | 1664.6+ | 1687.5+ | 1717.7+ |1260.7 | 14103 % | 13223 % 1320.1 £ 15225+
(kcal/ day) 271.2 300.8 269.3 276.8 2649 310.2 136.5 242.1 326.8
Carbohydrate| 216.6 198.1 + 160.1 + 1494 +
(g/ day) 37 4 198.9 +43.2 293 205.6 +37.6 373 178.8 +31.9 259 161.4+33.3 (183.9 +41.7
Protein g, 5 +13.5/81.7+14.5 865 +21.9/ 831158 | 2% | 6014167672+ 16.8 622159 | 72.9+18.9
(g/ day) 151
Fat 428 +
65.5+13.1|60.2+17.8|61.5+17.9| 62.6 +15.7 50.7+15.650.2+86| 47.3+11.7 | 55.1+15.8
(g/ day) 10.6
Carb‘(’;)y)drate 485+3.2| 47.9+6.6 |47.4+6.1| 47.9+52 [50.8+6.3 51.1+3.9 [454+7.4| 491+65 | 485+58
Protein
(%) 185+23| 19.7+19 |204+3.1| 19.4+25 (189+3.3] 169+19 (20.2+4.1| 188+ 3.4 19.1+29
(l:;t) 329+3.7| 324+59 |324+6.5| 32.6+5.1 |30.5+3.9| 32.1+4.8 |34.1+45| 32.1+45 324+4.8
0

Table 4: Energy intake (kcal/day) of subjects.
Data are expressed in mean = S.D

Mean energy intake for male (1717.7 + 276.8 kcal/ day)
and female (1320.1 + 242.1 kcal/ day) athletes did notachieve
the recommended energy in take based on Recommended
Nutrient Intake for Malaysia (RNI) (PAL 2.0); males (2800
kcal/day) and females (2210 kcal/day) aged 18-29 years
old. These findings reflected that majority athletes did not
practicing a balanced diet. Previous studies also found
similar findings reported that mean daily energy intake of
athletes was less and did not achieve the recommended daily
energy intake [22,27-30]. There are various possibilities
that contribute to a low energy intake which did not meet
the recommendations among athletes. It may be due to the
athletes tend to engage in unhealthy dietary behaviors such
as limiting food intake, use of diet pills or diuretics to control
their body weight [22,24,31]. [t may also be due to the lack of
nutritional knowledge among athletes and sports coaches on
how to lose weight in an accurate method [32].
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Eating Disorder of Subjects

Eating disorder scoring of subjects (EAT-26) is shown
in Table 5. There are 36.4% (n= 20) of athletes have a
high risk of eating disorders based on the EAT-26 scoring.
For male athletes, aesthetic and weight category sports
contributed to the highest risk of eating disorders (n= 6)
followed by ball games sports (n=3) and endurance sports
(n=2). Similarly finding also noticed in the female athletes,
aesthetic and weight category sports were the highest risk
of eating disorders (n=5) and it was followed by endurance
sports (n=4). These current findings were agreement with
the previous studies also reported that athletes involved
in the aesthetic sports (gymnastics) and weight categories
such as taekwondo, judo, weightlifting and wrestling have a
higher risk of eating disorders compared to the other types
of sports [20,31,33,34]. Aesthetic sports are concerned with
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low weight and attractive appearance to meet the specific
criteria of the sports [6,18]. Weight categories sports is
required to keep their body weight in the appropriate range
to eligible to participate in certain weight category sports
competition [33,26-36]. Therefore, aesthetic and weight
category sports are required to maintain their body weight
and it has a high risk of eating disorder.

Majority of subjects reported binge eating behaviors
and practicing exercise strategies to control weight. The
percentage of binge eating behaviors reported in the male
athletes was 71.3% while female athletes were 66.7%. The
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percentages of practicing exercise strategies to control body
weight in male athletes were 93% and female athletes were
92.6%. These findings were consistent with previous studies
also found that athletes tend to engage in binge eating
behaviors and extreme exercise to control their body weight
[4,31,37]. Binge eating behavior was reported significantly
negative effect on health condition, dental complications,
electrolyte imbalances and dehydration [35,38]. Therefore,
nutrition education play an important role to guide an
athlete to has an accurate method to lose weight without any
negative effect on health condition and athletic performance.

Male Female Total
Ball Aesthetic Aesthetic
game | Erdurnce | SwOiht | gy | Billame | Endurance| £t | 1o | 1o
(S:_OES) (n=10) sports (n=28) (n=11) (n=7) sports (n=27) (n=55)
- (n=7) (n=9)
Frequency (%) Frequency (%) Fret(l(;)(;ncy
<20 8(28.6)| 8(28.6) 1(3.6) | 17(60.8) | 11 (40.8) 3(11.1) 4(14.8) | 18(66.7) | 35 (63.6)
>20 3(10.7)| 2(7.1) 6(21.4) | 11(39.2) | 0(0) 4(148) | 5(185) | 9(33.3) | 20(36.4)
Gone on eating binges where you feel that you may not be able to stop?
Never 2(7.2) | 5(17.9) 1(36) | 8(287) | 1(3.7) 2 (7.4) 6(22.2) | 9(33.3) | 17(30.9)
Once a
month/ < 2(7.1) 2(7.1) 2(7.1) 6 (21.3) 6 (22.2) 2(7.4) 1(3.7) 9(33.3) | 15(27.3)
Z'SHE)‘:;ES/ 5(17.8)|  0(0) 1(36) | 6(214) | 1(3.7) 2 (7.4) 2(74) | 5(185) | 11(20)
Once a week | 1 (3.6) 1(3.6) 1(3.6) | 3(10.8) | 3(11.1) 0(0) 0(0) 3(11.1) | 6(10.9)
2-6times/ | 4 35y 0(0) 2(7.1) | 3(10.6) 0 (0) 1(3.7) 0 (0) 1(37) | 4(73)
month
Oncef day/ | o (0) 2 (7.1) 0 (0) 2 (7.1) 0 (0) 0 (0) 0 (0) 0 (0) 2 (3.6)
Ever made you sick (vomited) to control your weight or shape?
Never |8(28.6)| 8(28.6) | 3(10.7) | 19(67.9) | 10(37.0) | 7(259) | 4(14.8) |21(77.7)| 40 (72.7)
Once a
month/ < | 1(36) 0(0) 2(7.2) | 3(10.8) 0(0) 0(0) 4(14.8) | 4(148) | 7(12.7)
2';1 f)‘:;fls/ 135 | 0(0) 135) | 20700 | 1375 000) | 1375 | 2(7.5) | 4(73)
Once aweek | 1(3.55)| 1(3.55) 0(0) 2(7.1) 0 (0) 0 (0) 0 (0) 0 (0) 2(3.6)
2-6 times/
o onth 0(0) 1(3.6) 0 (0) 1(3.6) 0(0) 0(0) 0(0) 0(0) 1(1.8)
Oncei‘ day/ | o (0) 0 (0) 1(36) | 1(3.6) 0 (0) 0 (0) 0 (0) 0 (0) 1(1.8)
Ever used laxatives, diet pills or diuretics (water pills) to control your weight or shape?

Wong CPF and Sinpong HH. Preliminary Finding: Survey on Eating Disorder and Nutritional Status
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Never (3%313) 10 (35.7) 5(179) | 26(92.9) | 9(334) 7 (25.9) 8(29.6) |24(88.9)| 50(90.9)
Once a
month/ < 0(0) 0(0) 0(0) 0(0) 1(3.7) 0(0) 0(0) 1(3.7) 1(1.8)
2-3 times/
month 0(0) 0(0) 1(3.6) 1(3.6) 1(3.7) 0(0) 0(0) 1(3.7) 2(3.6)
Once aweek | 0(0) 0(0) 1(3.6) 1(3.6) 0(0) 0(0) 0(0) 0(0) 1(1.8)
2-6 times/
month 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(3.7) 1(3.7) 1(1.8)
Onceady/ | o) | 0(0) 0@ | 0@ | 0@ 00 | 0@ | 0@ | 0
Exercised more than 60 minutes a day to lose or to control your weight?
Never 1(3.5) 1(3.5) 0(0) 2(7.0) 0(0) 1(3.7) 1(3.7) 2(7.4) 4(7.3)
Once a
month/ < 0(0) 0(0) 0(0) 0(0) 2(7.4) 0(0) 2(7.4) 4 (14.8) 4 (7.3)
2-3 times/
month 3(10.8) 1(3.6) 0(0) 4 (14.4) 7 (25.9) 3(11.1) 1(3.7) |11(40.7) | 15(27.3)
Onceaweek | 0(0) 0(0) 2(7.1) 2(7.1) 1(3.7) 1(3.7) 0(0) 2(7.4) 4(7.3)
2-6 times/
month 7 (25) 3 (10.7) 4(14.3) | 14 (50.0) 1(3.7) 2(74) 2(74) 5(18.5) | 19(34.5)
Oncej day/ 0 (0) 5(17.8) 1(3.6) 6(21.4) 0(0) 0(0) 3(11.1) | 3(11.1) 9 (16.4)
Lost 20 pounds or more in the past 6 months.
Yes 1(3.5) 0(0) 1(3.5) 2(7.0) 2(74) 0(0) 1(3.7) 3(11.1) 5(9.1)
No (315(.)8) 10 (35.8) 6(21.4) | 26(93.0) | 9(33.3) 7 (26.0) 8(29.6) |24(88.9)| 50(90.9)
Table 5: Eating disorder scoring of subjects (EAT-26).
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