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ABSTRACT 

FACTORS ASSOCIATED WITH NUTRITIONAL 
SUPPLEMENTATION INTAKE AMONG ATHLETES IN 

UNIVERSITI PUTRA MALAYSIA 

Siti Maizura Binti Mohd Daud 

Interest in nutritional supplementation intake among athletes and physically active 
population had been growing in the research field of sports nutrition. However, there 
were still inconsistent findings and limited studies conducted on nutritional 
supplementation intake among Malaysian. Therefore, the aim of this study was to 
determine factors associated with nutritional supplementation intake among athletes 
in Universiti Putra Malaysia. A cross-sectional study was carried out among athletes 
in UPM. A validated self-administered questionnaire was used to determine socio­
demographic characteristics, sports characteristics, nutritional supplementation 
intake, sports nutritional knowledge and physical activity level of the athletes. 
Weight, height and body fat percentage were measured, then BMI and fat-free mass 
were calculated. A 24-hour dietary recall was used in interview session to determine 
athletes' dietary intake. A total of 165 of athletes in UPM (73.9% male and 26.1 % 
female), with a mean age 22.48±1.95 years participated in this study. Majority of the 
participants were Malay (84.9%), undergraduate (95.8%), with the mean monthly 
allowance of RM590.61 ±421.65 and mean household mcome of 
RM4123.70±1903.38. Most of the participants had a moderate sports nutritional 
knowledge (81.8%) and had high physical activity level (55.2%). The prevalence of 
nutritional supplement intake among athletes in UPM was 43% with energy 
supplement (80.3%) being the most popular supplement used followed by protein 
supplement (45.1 %) and vitamin/mineral supplement (39.4%). The most common 
reasons for using nutritional supplement were to increase energy level (64.8%), for 
health (52.1 %) and for weight/muscle gain (45.1 %). The participants were most 
likely to get information about nutritional supplement from their coach (54.9%), 
fellow students athletes (50.7%) and from the internet (45.1 %). Result showed 
monthly allowance (r=0.328; p<0.001 ), household income {r=0.243; p=0.002), types 
of sport (i=l5.64; p=0.008), category of event (i=18.25; p<0.001), number of 
years of participation (i=4.90; p-0.027), sports nutritional knowledge (r=0.232; 
p=0.003), physical activity level {r=0.21 0; p=0.007) and fat-free mass for male 
(r=0.201; p=0.026) and female (r=0.359; p=0.018) were significantly associated with 
nutritional supplementation intake. In conclusion, the prevalence of supplementation 
intake among athletes in UPM was lower than previous study. Majority of them had 
moderate level of sports nutritional know ledge. Therefore, intervention program to 
educate on sports nutritional supplement is needed to ensure healthy nutritional 
intake among the athletes. 
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ABSTRAK 

FAKTOR-FAKTOR YANG BERKAITAN DENGAN PENGGUNAAN 

SUPLEMENTASI MAKANAN DALAM KALANGAN ATLET DI 

UNIVERSITI PUTRA MALAYSIA 

Siti Maizura Binti Mohd Daud 

Minat dalan pengambilan suplementasi makanan dalam kalangan atlet dan populasi 
yang aktif telah semakin meningkat dalam bidang pemakanan sukan. Waiau 
bagaimanapun, masih terdapat basil kajian yang tidak konsisten dan terhad dalam 
pengambilan suplementasi makanan dalam kalangan rakyat Malaysia. Oleh itu, 
tujuan kajian ini adalah untuk menentukan faktor-faktor yang berkaitan dengan 
penggunaan suplementasi makanan dalam kalangan atlet di Universiti Putra 
Malaysia. Satu kajian keratan rentas telah dijalankan pada atlet-atlet di UPM. Soal 
selidik yang telah divalidasi digunakan untuk menentukan ciri-ciri sosio-demografi, 
ciri-ciri sukan, penggunaan suplementasi, pengetahuan pemakanan sukan dan tahap 
aktiviti fizikal para atlet. Berat, tinggi dan peratusan lemak diukur, kemudian BMI 
dan jisim bebas lemak dikira. Pengambilan pemakanan 24-jam telah ditentukan 
dalam soal selidik berdasarkan temu bual untuk menentukan pengambilan makanan 
atlet. Seramai 165 orang atlet di UPM (73.9% lelaki dan 26.q% perempuan), dengan 
umur purata 22.48±1.95 tahun telah mengambil bahagian dalam kajian ini. Majoriti 
peserta adalah Melayu (84.9%), pelajar pra-siswazah (95.8%) dengan purata elaun 
bulanan sebanyak RM590.61±421.65 dan purata pendapatan isi rumah sejumlah 
RM4123.70±1903.38. Kebanyakkan daripada peserta mempunyai tahap pengetahuan 
sukan sederhana (81.8%) dan aktiviti fizikal yang tinggi (55.2%). Kelaziman 
penggunaan suplementasi makanan dalam kalangan atlet di UPM adalah 43.0% 
dengan suplemen tenaga (80.3%) menjadi pilihan yang paling popular diikuti oleh 
suplemen protein (45.1%) dan suplemen vitamin/mineral (39.4%). Antara sebab 
utama peserta menggunakan suplemen adalah untuk meningkatkan tahap tenaga 
(54.8%), untuk tujuan kesihatan (52.1 %) dan untuk meningkatkan otot atau berat 
badan (45.1 %). Kebanyakan peserta cenderung untuk mendapatkan maklumat 
mengenai suplemen daripada jurulatih (54.9%), rakan atlet (50.7%) dan internet 
(45.1 %). Hasil kajian mendapati elaun bulanan (r=0.328; p<0.001), pendapatan isi 
rumah (r=0.243; p=0.002), jenis sukan (/=15.64; p=0.008), kategori pertandingan 
(/=18.25; p<0.001), bilangan tahun penyertaan (/=4.90; p=0.027), pengetahuan 
pemakanan sukan {r=0.232; p=0.003), tahap aktiviti fizikal {r=0.210; p=0.007) dan 
jisim bebas lemak bagi lelaki {r=0.201;p=0.026) dan perempuan {r=0.359;p=0.018) 
mempunyai perkaitan yang signifikan dengan penggunaan suplementasi makanan 
Kesimpulannya, kadar kelaziman penggunaan suplemen dalam kalangan atlet di 
UPM adalah lebih rendah berbanding kajian terdahulu. Majoriti daripada mereka 
mempunyai tahap pengetahuan pemakanan sukan yang sederhana. Oleh itu, program 
intervasi bagi pendidikan suplementasi diperlukan bagi memastikan pemakanan yang 
sihat dikalangan atlet. 
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1.1. Background 

CHAPTERl 

INTRODUCTION 

Sports supplementation and ergogenic aids as an additional source of 

nutrients other than food sources to enhance athletic performance and to improve 

body composition had become readily available worldwide and can be easily got 

over the counter. Interest in sports supplementation and ergogenic aids intake among 

athletes and the active population had become dramatically increased recently in the 

research field of sports nutrition. Nutritional supplement and ergogenic aids in the 

sports industry can be divided into few classifications which were sports food, 

energy drinks, protein supplements, vitamins and minerals, and other nutritional 

ergogenic aids (Keat et al., 2017; Braub et al., 2009). 

Some of the known reasons of supplementation intake among athletes 

includes performance or endurance enhancement, prevention of nutritional 

deficiencies, improved physical appearance, maintaining muscle strength, boosting 

immune system, and recovery from training and injury (Heikkinen et al., 2011; 

Parnell et al., 2015; Salgado et al., 2014). In other areas, nutritional supplements 

were being marketed as weight loss agents, analgesics or health, energy, cognitive, 

and physical performance boosters (Knapik et al., 2018; Knapik et al., 2016). 

However, between 38-99% of athletes continue to consume them despite the 

apparent lack of scientific evidence to demonstrate and support many of their alleged 
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region among university athletes in Singapore by Tian et al. (2009) also reported a 

high prevalence of university athletes consuming nutritional supplements which were 

about 76.8% with 20 different products were reported to be used. 

Another factor associated with supplementation intake among athletes was 

the know ledge about the supplement, perception or belief on the nutritional 

supplementation intake. Based on a cross-sectional study in Australia conducted by 

Dascombe et al. (2010), 61.9% of the sports institute athletes did not know the active 

ingredients in their supplements and 57 .1 % did not know the side effects. Many of 

the athletes had a positive perception and good belief in supplementation intake 

which mainly believed that sports supplements had a large impact on their sports 

performance and stopping the intake may cause poor performance (Saeedi et al., 

2013). A study conducted by Dascombe et al. (2010) also reported that half of the 

athletes being studied believed that balanced diet was not required when nutritional 

supplements were being consumed. Therefore, knowledge about the supplement and 

belief on supplementation intake could also be linked to the consumption of 

supplementation intake among athletes. 

Other than that, physical activity level and body weight status could also be 

associated with supplementation intake. A study conducted by Zezelj et al., (2018) 

reported that 3 7. 7% of physically active Croatian university students consume 

supplements which majority of them were with normal BMI (61.5%). Another study 

conducted on ergogenic aids usage among athletes and its association with physical 

activity by Keat et al. (201 7) also found that there was a significant weak positive 

correlation between physical activity level with the number of nutritional 

supplements intake (r=0.231, p=0.05). Some studies also reported that lower BMI 

associated with higher nutritional supplement usage which mainly taking 
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multivitamins (Sousa et al., 2016; Al-Naggar & Chen, 2011). Thus, previous study 

also proved that physical activity level and body weight status could also be linked 

with supplementation intake among athletes. 

Prevalence of supplementation intake among public population and athletes 

were increasing. This can be associated with a few factors such as socio­

demographic, nutritional know ledge, physical activity level and body weight status. 

Other factors that might be associated with nutritional supplementation intake among 

athletes that can be studied were sports nutritional know ledge and dietary intake. 

Although the prevalence of supplement consumption among athletes had been 

evaluated in other research worldwide, there was still a lack of research conducted to 

assess the factors associated with nutritional supplementation intake among 

Malaysian athlete. Therefore this study was conducted to assess the factors 

associated with nutritional supplementation intake which were socio-demographic 

factors, sports characteristics, sports nutritional know ledge, physical activity level, 

body weight status and dietary intake among university athletes in Malaysia. 

1.2. Problem Statement 

The marketing field of supplementation industry had increased in recent years 

with product sales reached $219 billion in 2016 (Moloughney et al., 2017). This 

shows that there was high demand from the population worldwide especially active 

person due to several associated factors. The known associated factors that causes 

increase in prevalence of nutritional supplementation intake among athlete in many 

scientific research includes socio-demographic factors such as age, gender, monthly 

income, self-perception on the effectiveness and the needs of the supplements to 

enhance their performance, physical activity level and level of general nutritional 
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knowledge (Keat et a� 2017; Sousa et al 2015; Saeedi et al 2013). However, some of 

the available findings vary among other studies and there were other associated 

factors that can be further studied. 

In the association of socio-demographic with nutritional supplementation 

intake, several findings revealed that sex was associated with nutritional supplements 

consumption with some studies reported that there was higher prevalence among 

men than women (Diehl et al., 2012; Jawadi et al., 2017; Tsitsimpikou et al., 2011). 

However, these studies were contradicted with researches by Dascombe et al. (2010) 

and Zezelj et al. (2018) where there was no significant difference between male and 

female for supplementation intake while a study reported by Knapik et al. (2016) 

wrote that female was significantly associated with dietary supplement intake than 

male. Nutritional supplements intake was also reported to be associated with age 

with some study found that older age consumed more supplements (Parnell et al., 

2015). These studies were contradicted with other studies that revealed the 

association between age and supplementation intake was not significant (Jawadi et 

al., 2017; Kim et al., 2011; Muwonge et al., 2017). Therefore, further study needs to 

be conducted to investigate the association between socio-demographic factors such 

as age, sex, ethnicity, educational level and monthly income with nutritional 

supplementation intake. 

Other than that, the characteristics of sports the athletes were involved in 

were also being co�sidered where the findings for association with supplement 

consumption were varied. A study conducted among German elite adolescents 

athlete found that those involved in endurance and power sports were more likely to 

consume supplement (Diehl et al., 2012) while a study conducted in Australia by 

Dascombe et al. (20 I 0) stated that kayakers consumed more supplements than 
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1.3. Significance of the study 

This study is important to determine the association between socio­

demographic factors, sports characteristics, sports nutritional know ledge, physical 

activity level, body weight status and dietary intake among athletes in Universiti 

Putra Malaysia. Findings of this study can be used to add knowledge on sports 

supplementation intake among young adult athlete and current issues regarding this 

area of study. In addition, the findings can also be compared to previous studies that 

had been conducted regarding the prevalence of supplementation intake among 

athletes and the factors associated. 

A better understanding of supplementation intake with socio-demographic 

factors, sports characteristics, sports nutritional know ledge, physical activity level, 

body weight status and dietary intake could detect any underlying issues and further 

research can be done among athlete in Malaysia. Furthermore, there were limited 

studies conducted on the factors associated with supplementation intake among 

athlete in Malaysia. Hence, the findings of the study can be used as a baseline data 

for future studies on socio-demographic factors, sports characteristics, sports 

nutritional know ledge, physical activity level, body weight status and dietary intake 

with nutritional supplementation intake among athletes. 

Other than generating new know ledge, this study could also fill the gaps in 

existing know ledge in past research. It will act as a baseline for future research to 

find updated information on the factors that had been linked with supplementation 

intake. The study also can provide beneficial information for the policymakers as 

guidelines and also to develop an intervention program associated with 

supplementation. This study could also assist and give additional guidelines to 

Malaysian sports nutritionist or dietitians to address nutritional aspects of athletes. 
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1.4 Objectives 

1.4.1 General objectives 

To determine factors associated with nutritional supplementation intake among 

athletes in Universiti Putra Malaysia. 

1.4.2 Specific objectives 

1. To determine the prevalence of nutritional supplementation intake among

athletes in U niversiti Putra Malaysia. 

2. To determine the type, frequency, reason of usage and sources of information of

nutritional supplementation intake among athletes in Universiti Putra Malaysia. 

3. To determine the socio-demographic factors (sex, age, ethnicity, monthly

allowance, household income and educational level), sports characteristics 

(types of sports, category of event and years of participation), sports nutritional 

knowledge, physical activity level, body weight status and dietary intake among 

athletes in U niversiti Putra Malaysia. 

4. To determine association between socio-demographic factors (sex, age,

ethnicity, monthly allowance, household income and educational level), sports 

characteristics (types of sports, category of event and years of participation), 

sports nutritional know ledge, physical activity level, body weight status and 

dietary intake with nutritional supplementation intake among athletes in 

Universiti Putra Malaysia 
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1.S Hypotheses Null hypotheses 

1. There is no significant association between nutritional supplementation intake

and socio-demographic factors (sex, age, ethnicity, monthly allowance, 

household income and educational level) among athletes in Universiti Putra 

Malaysia. 

2. There is no significant association between nutritional supplementation intake

and sports characteristics (types of sports, category of event and years of 

participation) among athletes in Universiti Putra Malaysia. 

3. There is no significant association between nutritional supplementation intake

and sports nutritional know ledge among athletes in Universiti Putra Malaysia. 

4. There is no significant association between nutritional supplementation intake

and physical activity level among athletes in U niversiti Putra Malaysia. 

5. There is no significant association between nutritional supplementation intake

and dietary intake among athletes in Universiti Putra Malaysia. 

6. There is no significant association between nutritional supplementation intake

and body weight status among athletes in Universiti Putra Malaysia. 

10 
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Under Malaysian Variation Guideline for Natural (Traditional Medicine & 

Homeopathy) and Health Supplement Products (Abridged Evaluation) 2016, health 

supplements or nutrition supplements were needed to be registered under the 

Ministry of Health before entering the marketplace and make amendments to the 

registration based on technical and scientific progress regarding the products which 

will be approved by the NPCB. 

2.2. Prevalence of nutritional supplementation intake 

According to the Nutrition Business Journal (2017), the global supplement 

sales were projected to increase from $50 billion in 1999 to $150 billion in 2020 with 

the highest sales among weight management supplements, herbal, combination or 

traditional supplements and sports supplements. The prevalence of supplementation 

intake among the general population was also increased from year to year. According 

to National Health and Nutrition Examination Survey (NHANES) collected data, the 

prevalence of supplement intake among the U.S. adults population increased from 

49% between the years 1999-2000 to 54% between the years 2011-2012. This was 

also supported by the Council for Responsible Nutrition (CRN) data where it was 

reported that the prevalence of supplement intakes from the CRN Consumer Survey 

on Dietary Supplements between the years 2007 to 2011 to be 66% and had 

increased to 71 % on the year 2017. 

In Malaysia, the prevalence of nutritional supplement intake among adults 

population reported in the Malaysian Adult Nutrition Survey, MANS (2014) was 

28.05% which was lower than other countries such as Australia with the prevalence 

of 40.5% reported in the National Nutrition and Physical Activity Survey, NNP AS 

(2017). The prevalence of nutrition supplement intake among Malaysian adults was 

14 
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Swiss adults by Hartmann and Siegrist (2016) reported that the highest reason for 

protein supplement intake was to increase muscles mass followed by to regulate 

weight and to promote recovery after exercise while a study conducted by Attila et 

al. (2011) among college students on energy drink consumption showed that highest 

reason was to boost up energy and performance. The highest reason for single 

vitamins or minerals and multi-vitamins or multi-mineral consumption was for 

maintaining health and to prevent nutritional deficiencies (Al-Naggar & Chen, 2011; 

Lun et al., 2012; Wardenaar et al., 2016). 

2.S. Sources of nutritional supplement information

Increased in awareness on health and supplementary diet had led to an 

increasing demand for nutritional supplements products among the general 

population including active persons and athletes. Since athletes involved in much 

strenuous training and competition in sporting events, they believed that nutrition 

supplements had become one of their needs. Previous study conducted among 

Australian athletes by Dascombe et al. (2010) had found that 61.9% of the athletes 

did not know their supplements active ingredients, 57 .1 % did not know the side 

effect, 54% did not know the mechanism of action for the supplement intake and 

57% of the athletes admitted to wanting for additional information on the 

supplements they were taking. This led them to seek information on supplementation 

intake to help them choose the correct type of supplement suitable for their condition 

and to consider the necessity. 

According to the recent study conducted by Muwonge et al. (2017) among 

Ugandan professional athletes, their common source of supplement intake was from 

nutritionist or dietitian followed by webpage, social media, friends and coaches. 

19 
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Other studies also showed that health care professionals and physicians to be one of 

their sources for supplementation intake (Sato et al., 2015; Jawadi et al., 2017; 

Saeedi et al., 2013; Tian et al., 2009) which indicates a good practice among the 

athletes. Consulting to health care professionals may prevent other consequences of 

consuming supplements and serve as a credential source on supplementation intake 

for them. 

However, there were other previous studies highlighted that the main source 

of supplementation intake among the athletes were from the person closed to them 

such as parents, family and friends (Kim et al., 2011; Lieberman et al., 2015; Lun et 

al., 2012) with some reported their primary source of supplement intake were from 

their coaches or trainers (Sato et al., 2015; Tsitsimpikou et al., 2011). Other than that, 

unreliable sources such as the internet, social media or webpage were also one of 

their common references to seek information for supplementation intake. This had 

led to a rise in concern of athletes' safety in consuming nutritional supplements 

without prescription and recommendation of the health care professionals. 

When separating gender, male athletes were more likely to seek information 

regarding nutrition supplements from coaches, friends, magazines, educational 

materials and internet compared to female athletes which commonly referring to their 

parents, family, healthcare professionals and television where younger athletes 

reported parents and teammates as their common source and coaches as most often 

source for older athletes (Kim et al., 2011; Lieberman et al., 2015). Since credential 

information on nutritional supplements was important, athletes need to equip 

themselves with nutritional know ledge by referring to valid and sound evidence 

before using any kinds of supplements to ensure safety in enhancing their 

performance in sports. 
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2.6. Factors associated with nutritional supplement intake 

2.6.1. Socio-demographic characteristics 

Scientific investigations had indicated that some of the socio-demographic 

characteristics had a significant association with nutritional supplementation intake 

among athletes. Differences in nutritional supplementation intake depend on age, 

gender, race, monthly income and educational level (Al-Naggar & Chen, 2011; 

Sedek et al., 2018; Tsitsimpikou et al., 2011). A cross-sectional study on 

supplementation intake among German track and field athletes during 12th IAAF 

World Championships 2009 in Berlin conducted by Tscholl et al. (2010) reported 

that there was a significant association between gender and nutritional 

supplementation intake with higher prevalence among female athletes. This was also 

supported by other findings by Knapik et al. (2018) among US Armed forces and by 

Burnett et al. (2017) among Australian adults which had found that female was more 

likely to consume nutritional supplement compared to men. While a study in German 

revealed that male athletes were more likely to consume nutritional supplement 

(Diehl et al., 2012). However, these findings were contradicted by other studies 

which reported that gender does not significantly associate with nutritional 

supplementation intake (Dascombe et al., 2010; Muwonge et al., 2017; Salgado et 

al, 2014; Tavani et al, 2014). In terms of association between types of supplement 

with gender, a study conducted among numerous number of fitness club participants 

in Tehran by Saedi et al. (2013) reported that male was more likely to consume 

creatine, amino acid, whey powder and vitamin E supplement whilst women were 

more likely to take iron tablets, vitamin D, calcium and zinc. 
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Other than that, age was also associated with supplementation intake with 

older athletes were more likely to consume nutritional supplements (Sedek et al., 

2018; Sousa et al., 2016; Tavani et al., 2014). This finding was supported by the 

NHANES 2007-2010 where the examined data by Bailey et al. (2013) revealed that 

older adults more than 60 years old were more likely to consume nutritional 

supplement with some reason to improve health for specific health problems such as 

bones and joints problems and heart diseases. Nevertheless, these studies were 

contradicted with several other findings which revealed that age does not 

significantly associated with supplement intake (Al-Naggar & Chen, 2011; 

Muwonge et al., 2017). 

Next, some studies also found that race was associated with supplementation 

intake. A study among adults in a selected gym in Kuala Lumpur had found that the 

prevalence of supplement users among Malay was highest followed by Chinese and 

Indian (Sedek et al., 2018). However, the study by Al-Naggar & Chen. (2011) 

reported contrasting results where race does not influence the practice of consuming 

supplements significantly among students of Management and Science University, 

Malaysia. 

Besides, educational level was also being associated with supplement intake 

practices. A study by Muwonge at al. (2017) among Ugandan professional athletes 

had found a significant relationship between educational level and supplement intake 

supported by Tsitsimpikou et al. (2011) among recreational athletes. Some studies 

reported higher educational levels were more associated with supplementation intake 

practices which most of them had tertiary education level (Burnett et al., 2017; 

Karimian & Esfahani, 2011; Knapik et al., 2016). 
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Nutritional supplementation intake had been shown to be significantly 

associated with household income (Al-Naggar & Chen, 2011; Knapik et al., 2018). 

Both studies had reported that nutritional supplement intake practices were more 

prevalence among the high-income people. Inconsistently, a study conducted among 

gym user in Kuala Lumpur revealed that there was no significant association between 

supplements use with household income (Sedek et al, 2018). The contradictions 

between these findings might be due to the population background as people in 

Kuala Lumpur mostly had a high income in order to join for a gym membership thus 

the results were not significant. 

2.6.2. Sports characteristics 

Consistent with many other findings, nutritional supplementation intake had 

been shown to be significant with the types of sports (Diehl et al., 2012; 

Giannopoulou et al., 2013; Lun et al., 2012; Shaw et ai 2016; Tscholl et al., 2010). 

Several studies had reported that endurance athletes to be more prevalence in 

nutritional supplementation intake than athletes from other sports categories (Lun et 

al., 2012; Shaw et al., 2016) while other studies found that power sports athletes 

were more likely to consume nutritional supplements (Solheim et al., 2017; Tscholl 

et al., 2010). Nevertheless, other study conducted among German athletes reported 

higher proportion of both endurance and power sports to consume supplements 

(Diehl et al, 2012) whilst a study by Heikkinen et al. (2011) showed speed and 

power athletes to significantly more often consuming nutritional supplements than 

team sport athletes among Olympic athletes in the years 2002 and 2009. The 

previous study among Athens athletes revealed that higher intake of nutritional 

supplements among individual athletes compared to team sports athlete 
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nutritional supplementation intake. Therefore, further study needed to be conducted 

to find the association. 

2.6.4. Physical activity level 

There were also limited studies conducted on the association between 

physical activity level and supplementation intake. A study among Malaysian sports 

athlete conducted by Keat et al. (201 7) had found a significant weak positive 

correlation between physical activity and the number of nutritional supplement 

intake. This was also supported with a study conducted by Zezelj et al., (2018) 

among Croatian university students where there was a significant association 

between physical activity and supplement intake with the prevalence of dietary 

supplements intake higher among physically active students. 

Previous study conducted among U.S. Armed forces had found that as the 

duration of vigorous and moderate physical activity and frequency of strength 

training increased, the use of types of dietary supplements was also increased up to 

seven categories of dietary supplements which were multiple vitamin and minerals, 

individual vitamins or minerals, antioxidants, bodybuilding products, herbal 

supplements, weight-loss products and fish oil. Although few findings reported the 

, association of physical activity with supplementation intake, a study among Swiss 

adults was opposed to these studies which Hartmann et al. (2016) had found that 

supplement intake frequency was weakly negatively correlated with physical activity 

level, therefore, it was not a significantly associated factor for nutritional supplement 

. intake. Varies in findings for physical activity level might be due to the method of 

data collection and the types of the questionnaire being used to assess physical 

: activity level. 
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2.6.S. Body weight status 

The body weight status of the athletes was also associated with nutritional 

supplementation intake among several previous studies (Al-Naggar & Chen, 2011; 

Sedek et al., 2018). Overall findings had reported that higher BMI was associated 

with nutritional supplementation intake compared to lower BMI. The previous study 

among US Armed forces by Knapik et al. (2018) had found that higher BMI was 

associated with higher use of dietary supplements which was about more or equal to 

five categories of supplements including individual vitamins and minerals, herbai 

weight-loss supplements and fish oils. Another study by Bailey et al. (2011) reported 

that normal and overweight gym users in KL were likely more tend to take dietary 

supplements whilst underweight gym users were less likely to take dietary 

supplements. This was different from the findings among Portuguese high­

performance athlete which had reported lower BMI to had more association with 

higher intake of nutritional supplement. Only one study found to be contradicted with 

these findings which a study among Brazilian athlete by N abuco et al. (2016) 

revealed no significant association can be found between BMI and the use of 

nutritional supplements. 

A study by Lieberman at al. (2015) had reported a higher prevalence of male 

college students were taking protein or amino acids with BMI > 25 kg/m2 was trying 

to gain weight and increase their muscle mass. This was also the same as in the study 

reported by Knapik et al. (2018) which had found that those with BMI between 25.0 

to 29.0 kg/m2 had a higher intake of multi-vitamins or multi-minerals and 

bodybuilding products. However, higher supplementation intake among athletes with 

higher BMI might be due to their high muscle mass and not due to excess fat (Sedek 
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et al., 2018). Very limited study assess on athletes' body fat percentage and their 

body mass. Since athletes had different body composition than the normal 

population, measuring their body fat percentage and calculating their fat-free mass 

was also important to assess the association and not only depends on BMI. 

2.6.6. Dietary intake 

From the reviewed literature, it was found that dietary patterns were 

significantly associated with nutritional supplementation intake (Lieberman et al., 

2015). Data from the National Nutrition and Physical Activity Survey, NNPAS 

conducted among Australian adults had shown that supplements user were more 

likely to take fiber and most vitamins and minerals which their recommended dietary 

intake (ROI) was found to be reaching the upper limit for magnesium while 

exceeding the ROI for zinc, vitamin C, vitamin E and vitamin B 12 when total intakes 

were considered (Burnett et al., 2017). 

Other types of foods that had been shown to be associated with nutritional 

supplementation intake were protein based foods such as meat, eggs, milk and yogurt 

(Sousa et al , 2016). Findings from the previous study conducted among U.S. college 

students in 5 universities had supported this association by revealing that those who 

consumed high protein diet were more likely to take dietary supplements more than 

five times per week (Lieberman et al., 2015). Additionally, a study by Bianco et al. 

(2011) had reported that supplements users among regular fitness center attendees in 

Italy consumed significantly more tuna, egg fish, legumes, meat, milk and yogurt 

compared to non-users. Supplement users were found to be consuming milk for more 

than three days per week whilst the non-user were reported to consumed significantly 

more snacks and bakery products than the users (Bianco et al., 2011). A study by 

28 

© C
OPYRIG

HT U
PM

 
UPM 



Sousa et al. (2016) also had also found that more supplement users were significantly 

consuming a lower daily intake of olive, vegetable oils, margarine and chips and 

consuming more protein based foods instead of plant-based foods. 

It can be inferred that those who were consuming supplements had a healthier 

dietary intake as they were more aware of their daily consumption. Awareness in 

health might have driven them to consume supplements to further enhance their diet 

for maintaining health. Nevertheless, there were still limited studies conducted on the 

relationship between dietary intake and nutritional supplement use among athletes 

and needed further investigation. 
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3.1 Study Design 

CHAPTER3 

METHODOLOGY 

This was a cross-sectional study that aims to determine the associations 

between socio-demographic factors (sex, age, ethnicity, monthly allowance, 

household income and educational level), sports characteristics (types of sports, 

category of event and years of participation), sports nutritional knowledge, physical 

activity level, body weight status and dietary intake with nutritional supplementation 

intake among athletes in Universiti Putra Malaysia. 

3.2 Study Location 

The research was conducted in Universiti Putra Malaysia which located in 

Serdang, Selangor. UPM main campus in Serdang encompasses approximately 1,245 

hectares of land located in Petaling District ofSelangor state. Based on the data from 

student affairs division of UPM in December 2017, there was a total of 22, 330 

students studying in UPM which consists of undergraduate and postgraduate 

students. The study was conducted among UPM athletes from various courses and 

graduate studies in which all the data were obtained from the Sports Academy of 

UPM. 
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3.3. Sample size determination 

Sample size of this study was determined using sample size calculation 

method by Hulley (2013): 

Sample size, N = ((Za+ZfJ)/C]2 + 3

C = 0.5 • ln[(l +r)/(1-r)] 

Where: 

The standard normal deviate for a = Za = 1.96 The standard normal deviate for p =

zp = 0.84 r = the expected correlation coefficient 

Table 3.1 Calculation of sample size 
Correlation studies Correlation, Sample size, N 

Nutritional supplement intake 

with age. 

(Tsitsimpikou et al., 2011) 

Nutrition ergogenic aids intake 

with physical activity level 

(Keat et al., 2017) 

Nutrition ergogenic aids intake 

with age. 

(Keat et al., 2017) 

Nutritional ergogenic aids 

intake with years of 

participation in sports 

(Keat et al., 2017) 

r 

r = 0.456 C = 0.5 • In [(1 +0.456)/ (1-0.456)] = 0.347 

N = [(l.96+0.84)/0.347]2 + 3

=68 

C = 0.5 * In [(1+0.231)/ (1-0.231)] = 0.235 

r = 0.231 N = [(l.96+o.84)/0.235]2 + 3

= 145 

r = 0_415 
C = 0.5 * In [(1+0.415)/ (1-0.415)] = 0.297 

N = [(l .96+o.84)/0.297]2 + 3

=92

C = 0.5 * In [(1 +0.446)/ (1-0.446)] = 0.480 
r = 0.446 

N = [(l.96+0.84)/0.480]2 + 3

=37 
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In this study, the sample size was determined using correlation, r between 

nutritional supplement intake with physical activity level from a study conducted by 

Keat et aL (2017) with r = 0.231 which was the highest sample size calculated, 

N= 145 subjects. Additional 20% of subjects were added for non-response, missing 

data, unavailability of subjects or refusal to participate. Therefore, the total sample 

size of this study was calculated as below: 

Total sample size, N = 145 + [145 x (20/100)] 

= 174 

Hence, the estimated total number of participants in this study was 174 subjects. 
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3.4 Sampling 

3.4.1. Subjects 

Subjects for this study were the athletes in Universiti Putra Malaysia. They 

were selected based on the inclusion and exclusion criteria as shown in Table 3.2 

below: 

Table 3.2 Criteria of the subject selection 

Inclusion criteria 

• Student-athletes aged 18-29 years old

• All types of sports

• Male or female

• Malaysian

3.4.2. Sampling design 

Exclusion criteria 

• Non-athlete students

• Physically disable

• Pregnant students

• International students

The sampling design that had been chosen for this study was cluster 

sampling. Figure 2 shows the sampling design flow chart for this study. The sample 

was chosen from the database of UPM athletes from the Sports Academy UPM of 

which there were six types of sports categories consist of endurance and strength, 

skill sports, aquatic, team sports, racket and combat. By using cluster sampling, all of 

the 332 athletes in each category of sports were invited to join this study. 
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Endurance and 

strength 

-Athletics (n=60)

-Cycling (n=S)

Skill sport 

-Archery

(n=16)

-Shooting

(n=14)

-Gymnastic

(n=l) 

,,, 

Sports Categories in Sports 

Academy UPM 

Aquatic 

-Swimming (n=6)

-Diving (n=l)

-Synchronized

swimming (n=l) 

. . 
-·· 

I 
.... 

Team sport 

-Volleyball (n=21)

-Hockey (n=24)

-Softball (n=34)

-Sepak takraw

(n=S) 

-Rugby (n=34)

-Netball (n=12)

I A total of 332 athletes were invited to join this study

Figure 3.1 Flow chart of sampling design 
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Racket 

-Badminton

(n=ll) 

-Squash (n=6)

-Tennis (n=13)

-Table tennis

(n=lO) 

Combat 

-Fencing (n=14)

-Karate (n=12)

-Judo (n=2)

-Taekwondo

(n=lS) 

-Silat (n=14)

-Wushu (n=l)
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3.S Measures 

The instruments used in this study included self-administered questionnaire 

( combined items of socio-demographic characteristics, sports characteristics, 

nutritional supplementation intake, sports nutritional know ledge and physical activity 

level) and interview-based questionnaire (dietary intake). For body weight status, 

anthropometric measurements were measured towards the subjects which include 

weight, height and body fat percentage. 

Socio-demographics factors 

A self-administered questionnaire developed by the researcher was used to 

collect socio-demographic data for this study. Data on socio-demographic 

characteristics were either open-ended or multiple choices answer which include age, 

sex, ethnicity, religion, educational level, monthly allowance and household income. 

Sports characteristics 

Sports characteristics of the athletes which include the type of sports played, 

the category or level of sports event and years of participation in the competition for 

specific event category were asked through a self-administered questionnaire 

developed by the researcher. The type of sports and years of participation was asked 

in an open-ended question while the category of sports event was asked in a close­

ended question. Choices for the category of sports event includes inter-college, 

university, district, national and international level of sports competition event. 

35 

© C
OPYRIG

HT U
PM

 
UPM 



Nutritional supplement intake 

Validated questionnaire from the previous study by Kobryner (2009) on 

dietary supplement use among athletes at a British University was used to assess 

subjects' characteristics of supplementation intake. The subjects were first asked on 

their current consumption of the nutritional supplement to get the prevalence of 

nutritional supplementation intake among athletes in UPM. Those who do not 

consume any supplement will need to skip this section and was defined as 'non­

users'. While those who answered 'yes' for this section was categorized as 'users'. 

There were two parts in this questionnaire in which for Part 1, the type, frequency 

and reason of nutritional supplement use were being asked and for Part 2, the sources 

of information they gain on nutritional supplement were being assessed. Part 1 was 

divided into five main categories of nutritional supplements which consist of energy 

supplement, protein supplements/weight gainers, vitamin and mineral supplements, 

herbals and other substances. Under each category, various types of nutritional 

supplement were listed and the subjects need to identify which types of supplement 

they consume. The reasons for supplementation intake were listed with specific 

codes provided which will be used by the subjects to answer the questionnaire. 

Sports nutritional knowledge 

A self-administered questionnaire of sports nutritional know ledge developed 

by Hornstrom et al. (2011) was used with permission from the author, Carol Friesen. 

The questionnaire consists of basic and sports nutrition knowledge and feelings 

towards sports nutrition statements. There were 25 items on basic and sports nutrition 

statement in which the participants need to respond to the statement by answering 

"True" or "False". Each question will be coded as "correct" or "incorrect''. The 
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correct answer will be given 1 mark w bile an incorrect answer will be given O mark. 

A total sc�re calculated by summing the marks obtained from item 1 to 25. The 

classification was done by dividing a possible maximum score of the 25 items into 

three as there were three categories of know ledge. Low level was categorised from 0 

to 8 marks that were less than or equal to 32% of correct answers. Moderate level of 

knowledge categorised from 9 to 17 marks that were from 36% to 68% of the score. 

High level was categorised by marks more than 17 which the total score was more 

than 72% correct. The highest score associated with good sports nutritional 

knowledge. The scores of the subjects' sports nutritional knowledge in this study 

were compared with the supplementation intake to find any association. The score 

for sports nutritional knowledge was classified as follows: 

Table 3.3 Classification of the score for sports nutritional knowledge. 

Classification 

Low 

Moderate 

High 

Physical activity level 

Percentage (o/o) 

<32% 

36-68%

>72%

Knowledge score 

0-8

9-17

18-25

The physical activity level was measured by using the Global Physical 

Activity Questionnaire (GPAQ) developed by the World Health Organization, WHO 

(2013). It was a self-administered questionnaire which comprised of 16 questions on 

physical activity participation during the subjects' typical week. It was divided into 

three domains which were activity at work, travel to and from places and recreational 

activities. These domains were broken down into six different groups which were 
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work vigorous, work moderate, travel moderate, recreational vigorous, recreational 

moderate and sitting for analysis purposes. MET (Metabolic Equivalents of Task) 

level for moderate activity and vigorous activity were 4.0 METs and 8.0 METs 

respectively. The total METs levels from the activities in domains were calculated to 

express the total physical activity level. Computation of the total MET level score 

was a summation of a multiple between MET levei duration (in minutes) and 

frequency (days) for all types of activities. Total METs value less than or equal to 

600 METs were categorised as low physical activity while more than or equal to 

3000 METs were categorised as high physical activity level. In between 600 and 

3000 METs_ value were categorised as moderate. 

Body weight status (BMI) 

Body weight status consists of height, weight, body mass index (BMI), body 

fat percentage and fat-free mass. Subject's height and weight were measured using 

SECA stadiometer and Tanita weighing scale and then the BMI were calculated by 

the researcher. BMI of the subjects were categorized into few categories according to 

WHO BMI classification 2000 which include underweight ( <18.5 kg/m2), normal 

(18.5 - 24.99 kglm2), overweight (25.0 - 29.99 kg/m2), and obese (>30.0 kg/m2). The 

body fat percentage was measured by using Omron handheld fat analyser. The fat­

free mass was also calculated by subtracting fat mass from total body mass. Fat mass 

was calculated by multiplying the body fat percentage with total weight. The body 

fat percentage of the athletes were classified according to Turocy et al., (2011) as 

follows: 
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Table 3.4 Body fat standard reference for male and female athletes. 

Body fat standard Males Females 

Lowest reference body fat 

(adults),% 

Healthy body fat ranges, % 

Dietary intake 

5 12 

10-22 20-32

To assess the dietary intake of the subjects, a 24-hour dietary recall was 

conducted by a short interview session. During the interview, subjects were required 

to recall back their dietary consumption on the previous 24-hours and the interviewer 

recorded the information given including time of consumption, location, types of 

foods and beverages and also the detailed description of the portion sizes. In 

addition, subjects were required to record any supplements taken during the recall. 

Aids such as picture of household equipment and also the household measurements 

tools were used during the interview to improve the accuracy in estimating the 

portion sizes of the dietary intake consumption. The total energy intake and 

macronutrients ( carbohydrates, proteins and fats) intake were calculated and analysed 

using Nutritionist Pro software. Prior to dietary intake analysis, prevalence of under­

reporting and over-reporting was determined by using the Goldberg method whereas 

the BMR was calculated by using the Harris-Benedict equation. The ratio of energy 

intake to BMR less than 1.2 was considered as under-reporting whilst ratio over 1. 9 

was considered as over-reporting. The distribution of the total energy intake was also 

being analysed to include under-reporting and over-reporting data that were in the 

acceptable range. 
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3.6 Pre-testing 

Pre-testing was carried out on approximately I 0% of the actual sample sizes 

(174 subjects) which was among 18 subjects. The actual sample of the questionnaire 

was distributed among university athletes and the questionnaire was completed. The 

pre-testing was conducted to identify the duration of the subjects to complete the 

questionnaire and to assess if the instruction given was clear and direct which can be 

easily understood by the subjects. This process was guided by the researcher to 

clarify any information misunderstood by them and identify any flaws in the 

developed questionnaire. 

After the pre-testing, the questionnaire was re-assessed so that appropriate 

and sufficient information was obtained during the real data collection. The subjects 

who had participated in the pre-testing were not included in the actual study. 

3. 7 Data collection 

The data collection process was conducted from February 2019 until March 

2019. The subjects who meet the study criteria and volunteer to take part in the study 

were interviewed. The self-administered questionnaire was in the English version 

which consists of six sections. The first four sections were about socio-demographic 

characteristics and sports characteristics, supplements use, sports nutritional 

know ledge and physical activity level. The fifth section was on the anthropometry 

measurement of weight, height and body fat percentage that was measured by the 

researcher. The Body Mass Index (BMI) and fat-free mass were calculated and 

recorded in the questionnaire. The final section was an interview session with the 

researchers to record the subject's dietary intake in the past 24 hours. After subjects 

completed the questionnaires, the questionnaires were collected for data analysis. 
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3.8 Ethics Approval 

Ethical clearance was sought from UPM' s Ethics Committee for Research 

Involving Human Subjects (JKEUPM) prior to the commencement of the study. The 

permission to conduct the study among athletes in Sports Academy UPM was 

obtained prior to data collection. 

Subjects were given an information sheet that consist of the detailed 

description on the purpose of the study and they were required to sign on an 

informed consent form to take part in the study voluntarily without being forced prior 

to the administration of the questionnaire. Subject's information were kept 

confidentially by ensuring no personal details being written on the questionnaire 

booklet. 

3.9 Data Analysis 

All data were keyed in and the statistical analysis was performed using IBM 

SPSS software. Univariate analysis was used to analyse descriptive data. The results 

for categorical data were presented as frequencies and percentages, and as mean and 

standard deviations for continuous variables. To test the correlation between 

continuous variables, Pearson's product moment correlation was used while the chi­

square test of independence was used to test the associations between categorical 

variables. The level of statistical significance was set at p<0.05. 
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CHAPTER4 

RESULTS AND DISCUSSION 

4.1. Socio-demographic characteristics 

This study involved a total of 165 athletes from UPM. Smaller sample size 

was due to unavailability of the athletes during the period of data collection. Table 

4.1 showed the socio-demographic characteristics of the respondents with the mean 

age of 22.48±1.95. The mean age was almost the same as for users and non-users 

with 22.85±1.94 and 22.21±1.93 of age respectively. The highest proportion of age 

was among 21-23 of age group for total respondents (58.8%; n 97). The result 

showed that the respondents consisted of 73.9% (n=122) male and 26.1% (n=43) of 

female. However, the proportions of users and non-users for both gender were about 

the same which were 74.6% (n=53) users and 73.4% (n-69) non-users for male 

whereas 25.4% (n 18) users and 26.6% (n-25) non-users for female. Among 165 

respondents, majority of them were Malay which consisted of 84.9% (n 140), 

followed by Chinese (9.1 %; n 15), Indian (3.0%; n 5) and others (3.0%; n 5). 

Since all of the athletes were in tertiary educational levei most of them were 

undergraduate students which pr�portioned for 95.8% (n=l 58) whereas postgraduate 

level was just about 4.2% (n 7) from the total respondents. Results also showed that 

the percentage was not much different with both users and non-users with the 

proportion of 95.8% (n=68) undergraduate and 4.2% (n=3) postgraduate for users 

and 95. 7% (n=90) undergraduate and 4.3% (n=4) postgraduate for non-users. Based 

on the year of study, the differences of the proportions were not much from the 1st

year until the 4th year of study. However, the proportions of respondents slightly 
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differed for users and non-users with the highest year of study for users was among 

41h year students with a percentage of 29.6% (n 21) while highest non-users was 

among 151 year students with 30.9% (n-29) proportion. 

Other than that, this study also analysed the financial characteristics of the 

respondents. The mean a monthly allowance for total respondents was 

RM590.61±421.65 with the highest proportion of respondents had a monthly 

allowance of RM300-RM499 which was 30.9% (n 51). The monthly allowance was 

significantly higher for users than non-users with the mean ofRM852.81±505.88 and 

RM392.55±169.59 respectively. Among the users, the highest proportion consisted 

of 36.6% (n 26) had monthly allowance of RM700-RM899. This was also clearly 

differed from non-users with the highest proportion of monthly allowance lower than 

user which was 51.1 % (n=48) among range RM300-RM499. Parental household 

income was also being considered in this study with the mean household income of 

total respondents was about RM4123.70±1903.38. The household income was higher 

among users than non-users with a mean income of RM4862.1 l ± 1582. 77 for users 

and RM3565.96±1942.26 for non-users. The proportion of respondents was highest 

among those with a household income of RM3000-4999 for total respondents which 

was about 4 7. 90/o (n=79) and also for non-users with 51.1 % (n=48). However, 

highest proportion of users had higher household income per month which were 

between RM5000 and RM6999 with proportion of 45.1 % (n 32) supplements users. 

Table 4.1: Socio-demographic characteristics of the respondents. 

Characteristics 

Age (years) 

Monthly allowance (RM) 

Household income (RM) 

Users 

(n=71) 
22.85±1.94 

852.81±505.88 

4862.11±1582. 77 

43 

Mean±SD 
Non-users 

(n=94) 
22.21±1.93 

392.55±169.59 

3565.96±1942.26 

Total 

(n=l6S) 
22.48±1.95 

590.61±421.65 

4123.70±1903.38 
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Table 4.1: Socio-demographic characteristics of the respondents (cont.) 

Characteristics n(%) 

Users Non-users Total 
(n=71) (n=94) (n=165) 

Age (Years) 
18-20 9 (12.7) 12 (12.8) 21 (12.7) 

21-23 38 (53.5) 59 (62.8) 97 (58.8) 

24-26 23 (32.4) 21 (22.3) 44 (26.7) 

27-29 1 (1.4) 2 (2.1) 3 (1.8) 

Sex 
Male 53 (74.6) 69 (73.4) 122 (73.9) 

Female 18 (25.4) 25 (26.6) 43 (26.1) 

Ethnicity 
Malay 56 (78.9) 84 (89.4) 140 (84.9) 

Chinese 11 (15.5) 4 (4.3) 15 (9.1) 

Indian 1 (1.4) 4 (4.3) 5 (3.0) 

Others 3 (4.2) 2 (2.1) 5 (3.0) 

Educational level 

Undergraduate 68 (95.8) 90 (95.7) 158 (95.8) 

Postgraduate 3 (4.2) 4 (4.3) 7 (4.2) 

Year of study 

1st year 19 (26.8) 29 (30.9) 48 (29.1) 
2nd year 16 (22.5) 27 (28.7) 43 (26.1) 

3rd year 10 (14.1) 12 (12.8) 22 (13.3) 

4th year 21 (29.6) 25 (26.6) 46 (27.9) 

5th year 3 (4.2) 1 (1.1) 4 (2.4) 

6th year 2 (2.8) 0 (0.0) 2 (1.2) 

Monthly allowance 

RMI00-RM299 0 (0.0) 20 (21.3) 20 (12.1) 

RM300-RM499 3 (4.2) 48 (SI.I) 51 (30.9) 

RM500-RM699 24 (33.8) 19 (20.2) 43 (26.1) 

RM700-RM899 26 (36.6) 6 (6.4) 32 (19.4) 

>RM900 18 (25.4) 1 (1.1) 19 (11.5) 

Household income 
<RMl000 1 (1.4) 0 (0.0) 1 (0.6) 

RMI000-2999 3 (2.8) 30 (31.9) 32 (19.4) 

RM3000-4999 31 (43.7) 48 (51.1) 79 (47.9) 

RMS000-6999 32 (45.1) S (5.3) 37 (22.4) 

RM7000-8999 2 (2.8) 8 (8.5) 10(6.1) 

>RM9000 3 ( 4.2) 3 (3.2) 6 (3.6) 
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4.2. Sports characteristics 

In this study, sports characteristics of the respondents such as types of 

sports, category of event and number of years of participation in the event were also 

being analysed. Based on table 4.2, majority of the respondents were team sports 

athletes which consisted of 42.2% (n-70) of the participants followed by speed and 

endurance athletes (20.0%; n 33), racket (13.9%; n=23), skill (11.0%; n-18), 

combat (9.7%; n 16) and aquatic (3.0%; n 5). The highest proportion of users were 

from team sports athletes with 47.9% (n=34) of total users followed by speed and 

endurance athletes (26.8%; n 19). For non-users, the highest proportion was among 

team sports athletes (38.3%; n 36) whereas the second highest proportion was 

among skill sports athletes with a percentage of 17.0% (n 16). 

The highest category of event the respondents had ever participated in was 

highest at university level which was about 40.6% (n 67) of total respondents. 

However, the difference in the highest proportion for category of event they had 

participated in among users and non-users was significant. A larger proportion which 

was 49.3% (n 35) of total users was at international level category of event whereas 

for non-users, the highest proportion was among university level athletes which 

accounted for 55.3% (n 52) of total non-users. The mean number of years of 

participation in sports competition for total respondents was 3.15±2.32 years. 

Slightly longer mean years of participation among users than non-users which were 

3.77±2.50 years among users and 2.68±2.06 years among non-users. 

45 

© C
OPYRIG

HT U
PM

 
UPM 



Table 4.2: Spots characteristics of the respondents. 

Characteristics 

Number of years of 
participation 
Characteristics 

Types of sports 

Team 
Speed and endurance 
Racket 
Skill 
Combat 
Aquatic 

Category of event 

University 
District 
National 
International 
Number of years of 
participation 

1-3 years
4-6 years
7-9 years
10-12 years
>13 years

Mean±SD 

Users Non-users 

(n=71) (n=94) 

3.77±2.50 2.68±2.06 

Users Non-users 

(n=71) (n=94) 

n (o/o) n (o/o) 

34 (47.9) 36 (38.3) 
19 (26.8) 14(15.0) 
10 (14.1) 13 (13.8) 
2 (2.8) 16 (17.0) 
3 ( 4.2) 13 (13.8) 
3 (4.2) 2 (2.1) 

15 (21.1) 52 (55.3) 
2 (2.8) 2 (2.1) 

19 (26.8) 24 (25.6) 
35 (49.3) 16 (17.0) 

3.77±2.50 2.68±2.06 

39 (54.9) 70 (74.5) 
21 (29.6) 20 (21.3) 
10 (14.1) 2 (2.1) 

1(1.4) 1 (1.1) 
0 (0.0 ) 1 (I.I) 
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Total 

(n=165) 

3.15±2.32 

Total 

(n=165) 

n(o/o) 

70 (42.4) 
33 (20.0) 
23 (13.9) 
18(11.0) 
16 (9.7) 
5 (3.0) 

67 (40.6) 
4 (2.4) 

43 (26.1) 
51 (30.9) 

3.15±2.32 

109 (66.1) 
41 (24.8) 
12 (7.3) 
2 (1.2) 
1 (0.6) 
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4.3. Nutritional supplementation intake 

Table 4.3 showed the characteristics of nutritional supplementation intake of the 

respondents which consists of the status of supplementation intake, the number of 

types of nutritional supplement taken, duration of the respondents were using the 

supplements and frequency of intake per week. This study had found that the 

prevalence rate of nutritional supplementation intake among athletes in UPM was 

43.0% (n=71). The mean number of types of nutritional supplement taken by the 

users was 3.65±3.41 in which most of them consumed 1-3 types of nutritional 

supplement with the percentage of 66.2% (n=47). In addition, most of the users had 

taken supplement for years with the proportion of 81.7% (n 58) rather than for 

months 14.1 % (n 10) and for weeks 4.2% (n 3). Other than that, the mean 

frequency of nutritional supplement taken per week was 4.11±1.98 days with most of 

them (33.9%; n 24) taken supplement for 3-4 days per week. Therefore, it can be 

concluded that most of the users taken 1-3 types of supplements with the frequency 

of 3-4 days per week and had at least consume the supplements for one year. 

When compared to other studies, the prevalence of nutritional supplementation 

intake among athletes in UPM was similar with a study by Al-N aggar and Chen 

(2011) where the prevalence of vitamins and minerals supplementation intake was 

also 43.0% among university students. Other studies had reported the prevalence of 

athletes consuming supplements to be between 40% and 90% (Garthe et al., 2018; 

Porrini & Del Bo, 2016; Sousa et al., 2016). It can be concluded that the prevalence 

of supplementation intake in this study was much lower than other studies conducted 

in Malaysia among athletes in Malaysian National Sports Institute by Balaravi et al. 

(2017) and Keat et al. (2017) with a prevalence of 72% and 59.7% respectively. The 

possible reason of the difference in the prevalence might be due to different 
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definition of supplements among other studies and also due to varied characteristics 

of participants. Different instrument used in measuring the nutritional 

supplementation intake as well as different understanding of the exact definition of 

supplement among target population might cause potential respondents biased. 

Table 4.3: Nutritional supplementation intake of the respondents. 

Characteristics 

Nutritional supplement intake 
Yes 
No 

Number of types of nutritional 
supplement taken 
1-3
4-6
7-9
10-12
13-15
16-18

Duration had been using
nutritional supplement
Weeks
Months
Years

Frequency of nutrition
supplement taken per week
1-2
3-4
5-6
7

Mean±SD 

3.65±3.41 

4.11±1.98 
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Number/percentage of 
respondents 

n(o/o) 

71 (43.0) 
94 (57.0) 

47 (66.2) 
15 (21.2) 

2 (2.8) 
5 (7.0) 
0 (0.0) 
2 (2.8) 

3 (4.2) 
10 (14.1) 
58 (81.7) 

16 (22.5) 

24 (33.9) 
16 (22.5) 
15 (21.1) © C
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4.3.1. Types of nutritional supplement taken 

This study had found that the most popular type of nutritional supplement taken 

among athletes in UPM was energy supplements which accounted for 80.3% (n=57) 

of total users, followed by protein supplements (45.1 %; n 32), vitamins and minerals 

(39.4%; n 28), others substances (9.9%; n 7) and herbal supplements (2.8%; n 2). 

The highest nutritional supplement taken by the users was energy drink which 

consisted of 77.5% (n 55) of total users followed by whey protein with the 

percentage of 33.8% (n 24). 

Under the category of energy supplements, majority of the users consumed 

energy drinks (77.5%; n 55) followed by caffeine and calorie replacement with the 

same proportion which were 22.5% (n 16). While only one person out of 71 users 

was found to take Medium Chain Triglyceride (MCT) oils. This finding was also 

supported by the previous study by Golshanraz et al. (2012) in which energy drinks 

to be the most regularly consumed by athletes. A study by Hardy et al. (2017) on 

energy drinks consumption among student athletes had reported that majority of the 

users (64%) felt that they had benefited from drinking energy drinks including an 

increase in alertness, increase productivity and better focus. Energy drinks usually 

contain caffeine which had been proven by many studies that it might improve 

athletic performance by improving endurance, strength and power in high-intensity 

team sports activities if it was consumed about 2-6 mg/kg body weight before 

exercise (Ganio et al., 2009; Goldstein et al., 20 IO; Mora-Rodriguez & Pallares, 

201 I). 
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Table 4.4: Types of nutritional supplements taken by the respondents. 

Types of nutritional supplements 

Energy 
Energy drinks 
Caffeine 
Calorie replacement 
Medium Chain Triglyceride (MCT) Oils 

Protein 
Whey protein 
Creatine 
Branch Chain Amino Acid (BCAA) 
Protein powder 
Glutamine 
Soy protein 
Weight gainer powder 
Amino acids 
Hydoxy beta-methylbutyric 

Vitamin and Minerals 
Vitamin C 
Multi-vitamin 
Calcium 
Vitamin E 
Vitamin B Complex 
Magnesium 
VitaminD 
Multi-vitamin 
Zinc 
Iron 
Potassium 

Herbal 
Green tea extract 
Wheat grass 

Other 
G lucosamine 
Fat burner 
Nicotine 

so 

Nutritional supplement usen 
n(%) 

57 (80.3) 
55 (77.5) 
16 (22.5) 
16 (22.5) 

1 (1.4) 

32 (45.1) 
24 (33.8) 
12 (16.9) 
10 (14.1) 
8 (11.3) 
6 (8.5) 
5 (7.0) 
5 (7.0) 
2 (2.8) 
1 (1.4) 

28 (39.4) 
21 (29.6) 
12 (16.9) 

6 (8.5) 
4 (5.6) 
2 (2.8) 
2 (2.8) 
1 (1.4) 
1 (1.4) 
1 (1.4) 
1 (1.4) 
1 (1.4) 

2 (2.8) 
2 (2.8) 
I (1.4) 

7 (9.9) 
4 (5.6) 
I (1.4) 
I (1.4) 
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Next, the highest type of protein supplement taken by users was whey protein 

which consisted of 33.8% (n-24) users, followed by creatine supplement (16.9%; 

n 12), branch chain amino acid (BCAA) (14.1 %; n 10) and protein powder (11.3%; 

n=8). Similarly, a study conducted among soldiers by Casey et al. (2014) had 

reported that protein-based supplements to be consumed by 66% of the army. A 

possible explanation for this finding might be due to the same characteristics of 

respondents in which this study had a higher proportion of rugby sports athlete that 

usually needed to build more muscles for better performance. Protein 

supplementation such as creatine had been proven by numerous clinical trials that it 

might optimised muscle training response during exercise and subsequent recovery 

period but does not give much of value for endurance sports (Cooper et al, 2012; 

Kreider et al., 2017; Larson-Meyer et al., 2000; Salomons et al., 2012). Therefore 

since most of the respondents in this study were team sports athlete, it might affect 

the finding on prevalence of protein supplementation intake. 

Besides, vitamin and mineral supplement were also popular among the 

respondents. The highest proportion of vitamin or mineral taken was vitamin C with 

percentage of 19.6% (n 21) followed by multi-vitamin (16.9%; n=l 2), calcium 

(8.5%; n 6) and vitamin E (5.6%; n=4). Many other studies supported the findings 

that vitamins and minerals supplement to be the most consumed by athletes and 

active person with percentage from 40% to 70% (Dascombe et al., 2010; Diehl et al., 

2012; Knapik et al., 2018; Lieberman et al., 2015; Saedi et al., 2013). The purpose of 

the mechanism of action for vitamin or minerals supplements was to reduce muscle 

fatigue, inflammation and soreness by minimising free-radical damage to skeletal 

muscle (Merry & Ristow, 2016). These antioxidants supplements might usually 

perceived by the athletes as a dietary supplement to improve their health (Wardenaar 
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et al., 2016). However, only a little research supports the use of antioxidants 

supplements which contain a greater amount of vitamins/minerals available from a 

nutritionally adequate diet since an excess intake of them might lead to other side 

effects. 

Lastly, supplement under 'herbal' and 'other' categories had much lower 

consumption among users. There were only two types of herbal used which were 

green tea extracts (2.8%; n=2) and wheat grass (1.4%; n 1). Other type of 

supplement used includes glucosamine (5.6%; n 4), fat burner and nicotine with the 

same percentage of 1.4% (n 1). Lower intake of herbal and other types of 

supplement category could also be found in other study with percentage between 5%

and 20% (Aljaloud & Ibrahim, 2013; Knapik et al., 2018; Lieberman et al., 2015). 

4.3.2. Reasons of supplementation intake 

As shown in figure 4.1, there was a wide variety of reasons of nutritional 

supplementation intake among the athletes in UPM. The most given reason of 

supplementation consumption was to increase energy level which accounted for 

64.8% of total users followed by for health (52.1 %), weight gain or muscle gain 

( 45.1 %), to speed up recovery (32.4%), to improve strength or power (29.6%), their 

own decision (25.4%), inadequate diet (14.1%) and to make them feel better 

(12.7%). Less than 10% of the users reported other reasons such as to be able to train 

longer/endurance, improve speed or agility, help to relax, weight loss or fat loss, to 

prevent injury and illness, to increase ability to cope with pain, to improve 

concentration and to alter genes to enhance performance. 

Other studies also showed that to increase in energy levels, for health and for 

weight or muscle gain as one of the highest reasons of supplementation intake among 
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the athletes with percentage between 30% and 80% of the respondents (Al-Naggar & 

Chen, 2011; Hartmann et al., 2016; Jawadi et al., 2017; Kobayashi et al, 2017; 

Lieberman et al., 2015; Lun et al., 2012; Salgado et al., 2014; Wardenaar et al., 

2016). The reasons of supplementation intake might vary depending on the 

characteristics of the respondents, types of sports and also the nutritional 

supplements being studied. 
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Figure 4.1: Reasons of nutritional supplementation intake among the usen. 
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4.3.3. Sources of information on nutritional supplement 

Based on figure 4.2, majority of supplement users gained source of nutritional 
' 

supplement information from their coach which consisted of 54.9% of total users. 

This finding was also supported by previous literatures by Sato et al. (2015) and 

Tsitsimpikou et al. (2011) with percentage of 49.8% and 31.6%. Second highest 

source of information on nutritional supplement was from fellow student athletes 

which contributed to 50. 7% of the proportion. From previous studies by Kim et al. 

(2011 ), Lun et al. (2012), Muwonge et al. (2017) and Tian et al. (2009) also 

supported that fellow student athletes or teammate were one of the greatest 

contributors to their sources of information on nutritional supplements. Athletes 

might be more comfortable to ask for opinion and advice on supplementation intake 

from anyone near to them such as coaches and fellow student athletes. Hence, it is 

important to ensure that coaches, trainer and all of the athletes received a great 

nutritional knowledge to secure a reliable information on supplements. 

However, internet being the higher source of information ( 45 .1 % ) than doctor 

(32.4%) indicated that more education about supplementation needed to be 

disseminated among the athletes. This finding was also similar to study by Tian et al. 

(2009) among university athletes in Singapore with 40% of the respondents reported 

online media as their sources of information on supplements. Internet provides great 

sources of information. However, it can also provide unreliable sources of 

information which may lead to wrong decision on nutritional supplementation intake 

(Zezelj et al., 2018). This should raise concern among sports nutritionist or dietitian 

in supplementation intake decision of the athletes. Possible explanation to this 

finding might be due to the easier access to the internet instead of seeking 

information from healthcare professionals. Diehl et al. (2012) suggested that 
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nutrition experts on sports should be made available to athletes at the beginning of 

their sports career and better education on sports nutrition should be provided to 

them sufficiently. 
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Figure 4.2: Sources of nutritional supplement information by the usen. 
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4.4. Sports nutritional knowledge 

In this study, sports nutritional know ledge was also being assessed to know the 

level of knowledge among athletes in UPM. The mean score of sports nutritional 

knowledge among total respondents was 12.18±3.36. Comparing the mean score of 

sports nutritional knowledge among users and non-users, users had slightly higher 

score than non-users which were about 13.17±3.05 mean score for users and 

11.44±3.41 for non-users. This was also shown on the distribution of proportion for 

the level of sports nutritional know ledge among the respondents. Most of the 

respondents had a moderate level of sports nutritional knowledge with a proportion 

of 81.8% (n 135) from total respondents, 88.7% (n 63) from total users and 76.6% 

(n 72) of non-users. However, higher proportion of users had a high level of sports 

nutritional knowledge compared to non-users which was 9.9% (n-7) whereas higher 

proportion of non-users had low level of sports nutritional knowledge which was 

about 19.1% (n 18). 

Table 4.S: Mean score and level of sports nutritional knowledge of the 

respondents. 

Sports nutritional 
knowledge 

Sports nutritional 

know ledge total score 

Sports nutritional 
knowledge category 

Low 

Moderate 

High 

Users 

(n=71) 

13.17±3.05 

Users 

n(%) 

1 (1.4) 

63 (88.7) 

7 (9.9) 

56 

Mean±SD 

Non-users 

(n=94) 

11.44±3.41 

Non-users 

n(%) 

18 (19.1) 

72 (76.6) 

4 (4.3) 

Total 

(n=l6S) 

12.18±3.36 

Total 

n(%) 

19 (11.5) 

135 (81.8) 

11 (6.7) 
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4.S. Physical activity level

Table 4.6 showed the level of physical activity of the respondents. The mean 

total MET-min/week for total respondents was 4142.30±3033.81 MET-min/week 

which considered as high level category of physical activity level. However, the 

difference in mean total MET-min/week between users and non-users can be seen 

significantly in which users had higher score higher (5190.99±3215.99 :tvffiT­

min/week) than non-users (3350.21±2640.51 MET-min/week). 

Majority of the respondents had high level of physical activity level might be 

due to their weekly training for upcoming events. However, the difference can be 

seen among users and non-users in which higher proportion of users can be observed 

to had high level of physical activity (73.2%; n=52) compared to non-users (41.5%; 

n=39). In contrast, higher proportion of non-users had a moderate physical activity 

level (52.1 %; n=49) than users (25.4%; n 18). Therefore it can be concluded that 

majority of users had a high physical activity level whilst majority of non-users had 

moderate physical activity level. 

Table 4.6: Mean MET-min value and level of physical activity level of the 

respondents. 

Physical activity level 

Physical activity level 

(MET-minutes/week) 

Physical activity level 

Low 

Moderate 

High 

Users 

(n=71) 

5190.99±3215.99 

Users 

n(%) 

1 (1.4) 

18 (25.4) 

52 (73.2) 

57 

Mean±SD 

Non-users 

(n=94) 

3350.21±2640.51 

Non-users 

D (%) 

6 (6.4) 

49(52.1) 

39 (41.5) 

Total 

(n=16S) 

4142.30±3033.81 

Total 

n(%) 

7 (4.2) 

67 (40.6) 

91 (55.2) 
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4.6. Body weight status 

The body weight status of the respondents which consisted of BMI, body fat 

percentage and fat-free mass were also being analysed. Based on table 4.7, the mean 

BMI for total respondents was 23.97±4.81 kg/m2 which was categorised as normal. 

The mean BMI of total respondents was not much differ than users and non-users 

which were about 24.38±4.98 kg/m2 and 23.66±4.68 kg/m2 respectively. This was 

also reflected on the proportion of respondents' BMI category in which the highest 

proportion was at normal BMI category accounted for 55.8% (n=92) for total 

respondents, 55.0% (n=39) for users and 56.4% (n=53) for non-users. 

Table 4. 7: Mean BMI and distribution of BMI category of the respondents. 

Body weight status Mean±SD 

Usen Non-users Total 

(n=71) (n=94) (n=l6S) 

BMI (kg/m2) 24.38±4.98 23.66±4.68 23.97±4.81 

Body weight status Usen Non-users Total 

n(%) n(%) n(%) 

BMI category 

Undeiweight 5 (7.0) 9 (9.6) 14 (8.5) 

Normal 39 (55.0) 53 (56.4) 92 (55.8) 

Oveiweight 16 (22.5) 23 (24.5) 39 (23.6) 

Obese Class I 8 (11.3) 7 (7.4) 15 (9.1) 

Obese Class II 3 (4.2) I (I.I) 4 (2.4) 

Obese Class III 0 (0.0) I (1.1) I (0.6) 
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Table 4.8 showed the body fat percentage and fat-free mass distribution of the 

respondents separating male and female. For male athletes, there was not much of 

difference in the mean body fat percentage with 19.24±6.01 percent in total, 

18.28±5.64 percent for users and 19.98±6.21 percent for non-users. Most of the male 

athletes were in normal body fat category ( 67 .2%; n 82). However, higher 

proportion of male non-users had a high body fat category which consisted about 

60.0% (n 24) whereas male users had highest proportion of normal body fat 

category (69.8%; n 37). The fat-free mass of male respondents was also slightly 

different between users and non-users. Mean fat-free mass of male users was higher 

than total and non-users with the mean of 60.95±11.15 kg compared to 57.42±9.94 

kg for total male respondents and 54.71±7.98 kg for non-users. 

Table 4.8: Mean and category of body fat percentage and fat .. free mass of the 

respondents. 

Mean±SD 
Body weight Users Non-users Total 
status (n=71) (n=94) (n=165) 

M F M F M F 
(n=SJ) (n=l8) (n=69) (n=122) (n=122) (n=43) 

Body fat 18.28±5.64 26.08±7.98 19.98±6.21 28.64±6.58 19.24±6.01 27.57±7.22 

percentage 

(%) 

Fat-free 60.95±11.15 44.56±8.94 54.71±7.98 41.83±6.63 57.42±9.94 42.97±7.70 

mass (kg) 

Body weight Users Non-users Total 
status n(%) n(%) n(%) 

Body fat 

Low 4 (7.6) 5 (27.8) 2 (5.0) 2 (8.0) 6 (4.9) 7 (16.3) 

Normal 37 (69.8) 9 (50.0) 14 (35.0) 18 (72.0) 82 (67.2) 27 (62.8) 

High 12 (22.6) 4 (22.2) 24 (60) 5 (20.0) 34 (27.9) 9 (20.9) 
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As for female athletes, there was a slight difference of the mean body fat 

percentage among total female respondents, users and non-users. Users had a slightly 

lower mean body fat percentage than total female respondents and non-users with the 

mean of 26.08±7.98 percent compared to 27.57±7.22 percent for total respondents 

and 28.64±6.58 percent body fat for non-users. Most of the respondents had a normal 

body fat category with proportion of 62.8% (n=27). However, higher proportion of 

female users had low body fat category which accounted for 27.8% (n-5) of total 

female users compared to non-users with only 5.0% (n=2) of female athletes with 

low body fat. In temlS of the fat-free mass of female athletes, the mean fat-free mass 

of users was slightly higher than total respondents and non-users with mean mass of 

44.56±8.94 kg of fat-free mass compared to 41.83±6.63 kg for non-users and 

42.97±7.70 kg for total female respondents. 
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4.7. Dietary intake 

Table 4.9 showed the mean daily intake of energy (1834.13±738.20 kcal), 

carbohydrate (257.32±103.02 g), protein (72.10±103.02 g) and fat (57.39±33.04 g) 

by the respondents. Generally, there were not much of difference in the mean 

carbohydrate intake (254.31±106.23 vs 259.59±101.04 g), protein intake 

(73.22±40.80 vs (71.26±37.94 g) and fat intake (58.61±38.20 vs 56.46±28.71 g) 

between users and non-users. 

Table 4.9: Mean intake of energy, carbohydrate, protein and fat by the 
respondents. 

Dietary intake Mean±SD 
Usen Non-users Total 

{n=71} {n=94} {n=165} 
Energy 1837.63±792.41 1831.49±698.80 1834.13±738.20 
(kcal/day) 
Carbohydrate 254.31±106.23 259.59±101.04 257.32±103.02 
(g/day) 
Protein 73.22±40.80 71.26±37.94 72.10±39.09 
{g/day) 
Fat 58.61±38.20 56.46±28. 71 57.39±33.04 

{g/day) 
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Next, table 4.10 showed the distribution of respondents by percentage of 

energy from carbohydrate, protein and fat. The mean percentage of energy from 

carbohydrate among athletes in UPM was 57.16±9.37 percent with majority of them 

consumed >55% of energy from carbohydrate (55.8%; n=92). Mean percentage 

intake or energy from carbohydrate among user (56.95±9.98 percent) was slightly 

lower than non-users (57.33±8.93 percent) with majority of both group consumed 

>55% of energy from carbohydrate which was 53.5% (n 38) and 57.4% (n=54)

respectively. 

Table 4.10: Distribution of respondents by percentage of energy from 
carbohydrate, protein and fat. 

Dietary intake Mean±SD 
Users Non-users Total 

{n=71) (n=94) !n=l6S) 
% of energy from 56.95±9.98 57.33±8.93 57.16±9.37 
carbohydrate 
% of energy from 16.08±4.56 15.67±4.48 15.84±4.51 
protein 
% of energy from 26.97±9.07 27.00±7.96 29.99±8.43 
fat 

Dietary intake Users Non-users Total 
(n=71) (n=94) (n=16S) 
n(¾) n (%) n{%) 

% of energy from 
carbohydrate 
<45% 6 (8.5) 7 (7.4) 13 (7.9) 
45%-55% 27 (38.0) 33 (35.2) 60 (36.4) 
>55% 38 (53.5) 54 (57.4) 92 (55.8) 
% of energy from 
protein 
<10% 3 (4.2) I (I.I) 4 (2.4) 
10%-15% 30 (42.3) 47 (50.0) 77 (46.7) 
>15% 38 (53.5) 46 (48.9) 84 (50.9) 
% of energy from
fat
<25% 27 (38.0) 36 (38.3) 63 (38.2) 
25%-35% 27 (38.0) 41 (43.6) 68 (41.2) 
>35% 17 (24.0) 17 (18.1) 34 (20.6) 
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Besides, the mean percentage of energy intake from protein among total 

respondents was 15.84±4.51 percent from total energy intake. Users of nutritional 

supplements had slightly higher percentage of energy intake from protein 

(16.08±4.56 percent) than non-users (15.67±4.48 percent). This was also shown on 

the proportion where higher percentage of users (53.5%; n=38) used >15% of protein 

compared to non-users. On the other hand, higher proportion of non-users used 10%-

15% of energy from protein (50.0%; n=47) compared to users. 

Mean percentage of energy from fat among the athletes in UPM was 

29.99±8.43 percent of total energy intake. Non-users had slightly higher percentage 

of energy from fat (27.00±7.96 percent) compared to users (26.97±9.07 percent). 

About 43.6% (n=41) of non-users consumed 25%-35% of energy from fat whereas 

users had the same proportion of percentage of energy intake for <25% and 25%-

35% which was about 38.0% (n 17). 
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: 4.8. Hypothesis testing 

, 4.8.1. Association between socio-demographic characteristics (age, sex, 

ethnicity, educational level, monthly allowance and household income) and 

nutritional supplementation intake among athletes in UPM. 

Based on table 4.11, findings of this study showed that there was no significant 

association between age and nutritional supplementation intake among athletes in 

UPM (r=0.043, p=0.582; ..i=l .30, p=0.254). This is consistent with previous study 

conducted among athletes in few other countries in Uganda, Saudi Arabia and Korea 

that does not found any association between age and supplementation intake (Jawadi 

et al., 2017; Kim et al., 2011; Muwonge et al., 2017). However, other studies had 

found significant association between age and supplementation intake (Keat et al., 

2017; Saeedi et al, 2013; Sedek et al., 2018). These inconsistent findings might be 

due to different sample size and target population. Besides in this study, there was 

high percentage of users and non-users fall between the ages of 18 to 23 years old 

since all of them were university students. 

This study also found that there was no significant association between sex and 

nutritional supplementation intake among the athletes Ci=0.03, p=0.857). This result 

was consistent with many other studies conducted among athletes and active 

population (Dascombe et al., 201 0; Muwonge et al., 2017; Salgado et al., 2014; 

Tavani et al., 2014; Zezelj et al., 2018). Nevertheless, it was also contradicted with 

few other studies by Burnett et al. (2017), Knapik et al. (2016) and Tscholl et al. 

(2010) in which female athletes was significantly associated with nutritional 

supplement intake than male. The possible explanation might be due to smaller 

sample size and unbalance proportions of male and female respondents in this study. 

Data from research by Knapik et al. (2016) also suggested that female athletes tend 
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to consume iron supplements while male athletes consume more vitamin E, protein 

and creatine. However, the prevalence of supplementation intake among both sexes 

was still similar. 

Next, there was also no association between ethnicity and nutritional 

supplementation intake among the respondents (i=2.69, p=0.101). There was still 

limited study conducted to analyses the association on ethnicity and supplementation 

intake worldwide. Two previous studies conducted in Malaysia among university 

students by Suraya and Nawi (2014) and Al-Naggar and Chen (2011) had supported 

this finding. However, another recent study conducted among adult gym users in KL 

had reported that there was significant association between race and supplements 

intake with Malay had the highest prevalence compared to Chinese and Indian 

respondents. In this study, proportions of non-Malays (Chinese, Indian and others) 

were much lower compared to Malay which might cause the result to be not 

significant. 
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Table 4.11: Associations between socio-demographic factors and nutritional 
supplementation intake among athletes in UPM. 

Variables Frequency of nutritional supplement intake per week 
(da�s} 

r 

Age1 0.043 
Monthly allowance• 0.328 
Household income1 0.243 
Variables Nutritional supplement intake 

Ageb

18-23 years
24-29 years
Sexb

Male
Female
Etbnicityb

Malay
Non-Malay
Educational levelb

Undergraduate
Postgraduate
Year of studyb

1st year 
2nd year 
3rd year
> 4th year 
Monthly allowanceb

RM100-RM399 
RM400-RM699 
RM700-RM999 
>RMI000
Household incomeb

�5000
>RM5000

Users 
n(o/o) 

47 (66.2) 
24 (33.8) 

53 (74.6) 
18 (25.4) 

56 (78.9) 
15 (21.1) 

68 (95.8) 
3 (4.2) 

19 (26.8) 
16 (22.5) 
10 (14.1) 
26 (36.6) 

3 ( 4.2) 
24 (33.8) 
29 (40.9) 
15 (21.1) 

50 (70.4) 
20 (28.2) 

Data analysed using Pearson correlation 
b Data analysed using Chi-square test 
c Data analysed using Fisher's exact teat 
• Significant association at p<0.05

Non-users 
n(o/o) 

71 (75.5) 
23 (24.5) 

69 (73.4) 
25 (26.6) 

84 (89.4) 
10 (10.6) 

90 (95.7) 
4 (4.3) 

29 (30.9) 
27 (28.7) 
12 (12.8) 
26 (27. 7) 

68 (72.3) 
19 (20.2) 
6 (6.4) 
1 (1.1) 

73 (77.7) 
13 (13.8) 
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p-value

0.582
<0.001 • 
0.002· 

X2 p 

1.30 0.254 

0.03 0.857 

2.69 0.101 

0.999c

1.91 0.591 

85.92 <0.001 
• 

8.18 0.011· 
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The educational level and year of study also do not significantly associated 

with nutritional supplementation intake among the athletes (p=0.999; .i=l .91, 

p=0.591). This finding is supported by other literature Dietz et al. (2014) which 

showed that there was no significant difference between users and non-users with 

regard to educational level among young German athletes. Nevertheless, there were 

studies conflicting with this finding where there was a significant association 

between educational level and nutritional supplementation intake Burnett et al., 

2017; Knapik et al., 2018; Knapik et al., 2016). Since all of the respondents were in 

tertiary level of education, over 95% of users and non-users were undergraduates and 

less than 5% of them were postgraduates which the analysis between the unbalanced 

proportions of these two groups might affect the result to be not significant. 

Among other socio-demographic characteristics, only monthly allowance and 

household income were significantly associated with nutritional supplementation 

intake among athletes in UPM with positive medium correlation for monthly 

allowance (r=0.328, p<0.001; .i=85.92, p<0.001) and positive weak correlation for 

household income (r=0.243, p=0.002; i=8. l 8, p=0.017). This finding was also 

supported by other studies in Malaysia by Al-Naggar and Chen (2011) and Sedek et 

al. (2018) among university students and active gym users. A study by Tian et al. 

(2009) and Rodek et al (2012) had revealed that one of the reasons for not taking 

any supplements was due to the cost and supplements were expensive. Maughan et 

al. (2018) explain that expensive supplements do not represent a good financial 

investment for average athletes. 
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4.8.2. Association between sports characteristics (types of sports, category of 

event and years of participation) and nutritional supplementation intake 

among athletes in UPM. 

Several literature reviews had reported that sports characteristics of the athletes 

also associated with nutritional supplementation intake. Therefore in this study, the 

types of sports, category of event they had ever participated in and the number of 

years of participation in the events were also being analysed. Based on table 4.12, the 

types of sports was significantly associated with nutritional supplementation intake 

among athletes in UPM (i=l5.64, p=0.008). This result was also supported by study 

conducted among Malaysian team sports athletes in National Sports Institute by Keat 

et al. (2017). Various studies had found different types of sports to be associated with 

supplementation intake. Research by Diehl et al. (2012) and Shaw et al (2016) 

reported that endurance and power sports athletes were more likely to consume 

supplements whereas study by Giannopoulou et al. (2018) had found that individual 

athletes had significantly higher intake than team sports athletes. Previous literature 

by Weins et al. (2014) explains that prevalence of supplementation intake to build 

muscle or increase energy was highest among strength athletes due to motivation to 

increase or maintain muscle mass, strength and power. 
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Table 4.12: Associations between sports characteristics and nutritional 
supplementation intake among athletes in UPM. 

Characteristics Frequency of nutritional supplement intake per week 
(days) 

r p-value

Number of years of 0.170 0.029• 
participation8

Characteristics Users Non-users p 
(n=71) (n=94) 

n(%) n(o/o) 

Types of sports 6 15.64 0.008' 

Team 34 (47.9) 36 (38.3) 
Speed and endurance 19 (26.8) 14 (15.0) 
Racket 10 (14.1) 13 (13.8) 
Skill 2 (2.8) 16 (17.0) 
Combat 3 (4.2) 13 (13.8) 
Aquatic 3 (4.2) 2 (2.1) 

Category of eventb 18.25 <0.001 
•

Local 36 (50.7) 78 (83.0) 
International 35 (49.3) 16 (17.0) 
Number of years of 4.90 0.021· 
participationb

1-6 years 60 (84.5) 90 (95.7) 
7-13 years 11 ( 15.5) 4 (4.3) 
Data analysed using Pearson correlation 

b Data analysed using Chi-square test 
• Significant association at p<0.05

Next, the category of event the respondents had participated in was also 

significantly associated with nutritional supplementation intake (i=l8.25, p<0.001). 

Previous study by Giannopoulou et al. (2018) had reported that athletes in the 

national and international team were more likely to consume supplements compared 

to those who never won any medal and in the local team. This was also supported by 

Garthe et al. (2018) which stated that elite athletes at higher level of sports event 

used more supplements than non-elite athletes. It can be explained that international 

or professional level athletes were more likely to consume nutritional supplements 
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because they need to facilitate their recovery and to enhance immunity more 

compared to local and average athletes (Erdman et al., 2006). 

·Other than that, there was positive weak correlation and significant association

between number of years of participation in the events and nutritional 

supplementation intake among the athletes in UPM (r=0.17, p=0.029; J=4.90, 

p=0.021). A study conducted by Muwonge et al. (2017) reported that longer years of 

participation in sports competition were statistically significant with supplementation 

intake. Similarly, a study in Malaysia conducted by Keat et al. (2017) also found a 

moderate positive correlation between years of participation in sports with 

supplement intake while a study among Brazilian athletes by Salgado et al. (2014) 

found a positive strong correlation. 

4.8.3. Association between sports nutritional knowledge and nutritional 

supplementation intake among athletes in UPM. 

Based on table 4.13, sports nutritional knowledge was significantly associated 

with nutritional supplementation intake among athletes in UPM with positive weak 

correlation (r=0.232, p=0.003; z2=13.70, p=0.001). There was still limited study on 

the association between sports nutritional knowledge and nutritional supplementation 

intake among athletes. However, previous study had found positive and significant 

correlation between general nutritional know ledge and nutritional supplementation 

intake among university athletes in Singapore {Tian et al., 2009). Study by 

Kobayashi et al (2017) conducted among college students in Japan also found that 

higher dietary education was more likely to consume supplements than those with 

lower dietary education. Whilst, a study conducted among student athletes in 

National Collegiate Athletic Association (NCAA) found that number of energy 
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drinks consumed per week was positively and significantly correlated with 

nutritional knowledge score (Hardy et al., 2017). 

Table 4.13: Association between sports nutritional knowledge and nutritional 
supplementation intake among athletes in UPM. 

Variables Frequency of nutritional supplement intake per week 
(days) 

Sports nutritional 
knowledge total 
score• 

0.232 

Variables Nutritional supplement intake 

Sports nutritional 
knowledge category b

Users 
n(o/o) 

Low 1 (1.4) 
Moderate 63 (88.7) 
High 7 (9.9) 
1 Data analysed using Pearson correlation 
bData analysed using Chi-square test 
• Significant association at p<0.05

Non-users 
n(o/o) 

18 (19.1) 
72 (76.6) 

4 (4.3) 

p-value 

0.003 

p 

13.70 0.001 • 

Inconsistently, a study among university athletes on relationship between 

sports drinks consumption and nutritional know ledge by Hardy et al. (2017) had 

found that non-users were having greater nutritional knowledge than users. This was 

due to the awareness on the health risk of consuming energy drinks which might lead 

to adverse effect such as enamel erosion, risk of getting cardiovascular diseases and 

type 2 diabetes (Astorino et al., 2012; Gwachem & Wagner, 2012; Rath, 2012). 

Kerpinski (2012) also suggested that nutritional knowledge that students had learnt in 

academic courses was not necessarily reflected their dietary behaviour. Therefore, 

further study needed to determine the relationship between sports nutritional 

know ledge and behavioural in supplementation intake among the athletes. 
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4.8.4. Association between physical activity level and nutritional 

supplementation intake among athletes in UPM. 

Based on table 4.14, there was positive weak and significant association 

between physical activity level and nutritional supplementation intake among the 

respondents (r=0.210, p=0.007; i=l5.23, p<0.001). Previous literature also 

supported this finding in which study by Keat et al. (2017) conducted among team 

sports athletes in National Sports Institute had found positive and significant 

correlation between physical activity and the number of nutritional supplement 

intake which was also supported by study by Zezelj et al., (2018) among Croatian 

university students. This might be because people who had higher level of physical 

activity level tend to had other favourable health habits due to their higher level of 

health awareness. More active people may perceive nutritional supplementations to 

be additional way to improve their health and performance and to aids in their dietary 

; intake (Knapik et al., 2018). 

Table 4.14: Associaiton between physical activity level and nutritional 
supplementation intake among athletes in UPM. 

Variables Frequency of nutritional supplement intake per week 
(days) 

r 

Physical activity level 0.210 
(MET-minutes/week)8

Variables Nutritional supplement intake 
Users 
0(%) 

Physical activity levelb

Low and moderate 19 (26. 8) 
High 52 (73.2) 
Data analysed using Pearson correlation 

b Data analysed using Chi-square test 
• Significant association at p<0.05

72 

Non-users 
0(%) 

55 (58.5) 
39 (41.5) 

p-value 

15.23 <0.001 
•
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4.8.S. Association between body weight status (BMI, body fat percentage and 

fat-free mass) and nutritional supplementation intake among athletes in 

UPM. 

Table 4.15 showed that there was no association between BMI and nutritional 

supplementation intake among athletes in UPM (r=0.063, p=0.424; i=l .55, 

p=0.670). Similarly, study conducted among German elite athletes and Brazilian 

athletes by Dietz et al. (2014) and N abuco et al. (2016) also found no association 

between these two variables. This finding was contradicted with many other studies 

by Al-Naggar and Chen (2011), Knapik et al. (2018) and Sedek et al. (2018) where 

they had found association between BMI and supplement intake. Based on this 

finding, the prevalence of overweight and obesity among athletes in UPM was high 

because athletes had higher muscle mass compared to normal population and it was 

not due to the weight of excess fat (Sedek et al., 2018). To access their body 

composition, body fat percentage and fat-free mass were also being considered in the 

analysis although there were no other studies found to analyse these variables. 

Table 4.lS: Association between BMI and nutritional supplementation intake 
among athletes in UPM. 

Variables Frequency of nutritional supplement intake per week (days) 
r p-value 

0.063 

Variables Nutritional supplement intake 

BMI categoryb

Users 
n(o/o) 

Underweight 5 (7.0) 
Normal 39 ( 54. 9) 
Overweight 16 (22. 5) 
Obese 11 (15.5) 

Data analysed using Pearson correlation 
b Data analysed using Chi-square test 

Non-users 
n (o/o) 

9 (9.6) 
53 (56.4) 
23 (24.5) 

9 (9.6) 

73 

0.424 

1.55 

p 

0.670 
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Based on table 4.16, there was no association between male athletes body fat 

percentage and nutritional supplementation intake (r=0. l 0 1, p=0.4 72; i-=4.27, 

p=0.119) which was also the same for female athletes (r=-0.418, p=0.085; i-=13.70, 

p=0.001). In contrast, this study had found that there was significant association 

between fat-free mass and nutritional supplementation intake among athletes in UPM 

in which there was positive weak correlation for male athletes (r=0.201, p=0.026) 

and positive medium correlation for female athletes (r=0.359, p=0.018). There was 

no other latest literature found to study the association of body fat percentage and 

fat-free mass with nutritional supplementation intake among athletes. However, 

study by Cermak et al. (2012) had found that protein supplementation significantly 

augmented the gain in fat-free mass during prolonged resistance type of training 

which explains why there was association between supplementation intake among 

athletes in UPM. 

Table 4.16: Association of body fat percentage and fat-free mass with nutritional 

supplementation intake among athletes in UPM. 

Frequency of nutritional supplement intake per week (days) 
Variables M F 

r p-value r 

Body fat 

percentage (%)8

0.101 0.472 -0.418

Fat-free mass (kg) 0.201 0.359 

Variables Nutrition supplement intake 
Users Non-users 

n (%) n (¾) 

M F 

Body fatb

Low 4 (7.6) 5 (27.8) 
Normal 37 (69.8) 9 (50.0) 
High 12 (22.6) 4 (22.2) 
1 Data analysed using Pearson correlation 
b Data analysed using Chi-square test 
• Significant association at p<0.05
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2 (5.0) 2 (8.0) 
14 (35.0) 18 (72.0) 
24 (60) 5 (20.0) 

p-value 

0.085 

4.27 0.119 
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4.8.6. Association between dietary intake and nutritional supplementation 

intake among athletes in UPM. 

Based on table 4.17, there was no significant association between total energy 

intake and nutritional supplementation intake among athletes in UPM (r=0.063, 

p=0.423). Generally, there were also no significant association of daily carbohydrate 

intake (r=0.060, p=0.445), protein intake (r=0.027, p=O. 730) and fat intake (r=0.059, 

p=0.453) with nutritional supplementation intake. In addition, the association 

between percentage of energy from each macronutrients and nutritional 

supplementation intake were also being analysed. However, there were no significant 

associations found in this study between percentage of energy from carbohydrate 

(r=0.018, p=0.821; .i=0.26, p=0.879), percentage of energy from protein (r=-0.012, 

p=0.882; .i=0.34, p=0.560) and percentage of energy from fat (r=-0.013, p=0.863; 

.i=0.98,p=0.612) with nutritional supplementation intake among athletes in UPM. 

There was still limited study on the association between dietary intake and 

nutritional supplementation intake among athletes and active population. This result 

was inconsistent with previous study by Ishihara et al. (2003) where there were 

significant differences in protein and fat intake between users and non-users. 

However, dietary intake might be influenced by societal factors in and around the 

campus and also social environmental factors which influence food preferences and 

selection (Kabir et al., 2018). 

However in this study, more than half of the respondents (58.8%) were under­

reporting of their dietary intake while 6.1 % of the respondents were over-reporting. 

Wrong estimation of portion size, memory lapses, biased by the respondents or 

coding error by the researcher might be the possible explanation of the high under­

reporting cases. Therefore, this might affect the analysis since only less than half of 
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respondents were not under- or over-reporting of their dietary intake. However, all of 

the data still be included in the analysis since the distribution of total energy intake 

was in the acceptable range. 

Table 4.17: Association between dietary intake and nutritional supplementation 

intake among athletes in UPM. 

Dietary intake Usen Non-users Total 

(n=71) (n=94) (n=16S) rl/ p-value

Mean±SD / n (%) 

Energy 1837.63±792.41 1831.49±698.80 1834.13±738.20 0.063 0.423 

(kcal/day)8

Carbohydrate 254.31±106.23 259.59±101.04 257.32±103.02 0.060 0.445 

(g/day)8

% of energy 56.95±9.98 56.95±9.98 57.16±9.37 0.018 0.821 

from 

carbohydrate• 

<45%
b 6 (8.5) 7 (7.4) 13 (7.9) 0.26 0.879 

45%-55% 27 (38.0) 33 (35.2) 60 (36.4) 

>55% 38 (53.5) 54 (57.4) 92 (55.8) 

Protein 73.22±40.80 71.26±37.94 72.10±39.09 0.027 0.730 
(g/day)8

% of energy 16.08±4.56 15.67±4.48 15.84±4.51 -0.012 0.882
from protein• 
<15%

b 33 (46.5) 48 (51.1) 81 (49.1) 0.34 0.560 

>15% 3 (53.5) 46 (48.9) 84 (50.9) 

Fat (g/day)8 58.61±38.20 56.46±28. 71 57.39±33.04 0.059 0.453 

% of energy 26.97±9.07 27.00±7.96 29.99±8.43 -0.013 0.863

from fat8

<25%
b 27 (38.0) 36 (38.3) 63 (38.2) 0.98 0.612 

25%-35% 27 (38.0) 41 (43.6) 68 (41.2) 

>35% 17 (24.0) 17 (18.1) 34 (20.6) 
1 Data analysed using Pearson correlation 
b Data analysed using Chi-square test 
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CHAPTERS 

CONCLUSION AND RECOMMENDATION 

S.1. Conclusion

The aim of this cross-sectional study was to determine the factors associated 

with nutritional supplementation intake among athletes in UPM. This study had 

shown that the prevalence of supplementation intake among athletes in UPM was 

43.0% of total respondents. Majority of nutritional supplement users was among 

those with higher monthly allowance and household income. It shows that 

supplementation intake was also contributed by the cost and financial status. The 

prevalence of supplementation intake among athletes in UPM was much lower than 

other study. However, there was still a concern on the effectiveness and safety of 

nutritional supplements product for their health and performance. 

The most type of nutritional supplement taken among athletes in UPM was 

energy supplement with more than half of them claimed to be consuming 

supplements to increase their energy level. Highest source of infonnation on 

nutritional supplementation was from their coach followed by fellow student athletes 

and internet. This should also raise a serious concern since most of them seek 

information from unreliable sources instead of from healthcare professionals. This 

might causes misleading information on nutritional supplements. Therefore, 

healthcare professionals such as sports nutritionist or dietitian, physician, pharmacist 
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and athletic trainer should disseminate knowledge on supplementation intake among 

the young athletes. 

Other than that, users had significantly higher sports nutritional knowledge 

than non-users. This was also a concern since the higher know ledge on sports 

nutrition should lead to lower intake of nutritional supplements. Athletes with better 

know ledge on nutrition should know how to manage their dietary intake to fuel and 

replenish their energy and nutrients intake especially during in-seasons training. 

Therefore, other confounding factors should also be analysed such as their belief, 

perspective and behaviour towards nutritional supplements product in the market. 

Next, athletes who consumed nutritional supplement were associated with 

higher physical activity level which showed that active person was associated with 

supplementation intake. Strenuous training which includes long duration and higher 

intensity might cause the athletes to lose more energy and nutrients from their body. 

To replenish the energy and nutrients loss, they had chosen to consume supplements 

as alternative nutrients sources. This should also raise concern among sports 

nutritionist or dietitian to consider physical activity of athletes or active person and 

their dietary intake to supply sufficient energy and nutrients for their performance 

. and recovery instead of taking nutrition supplements as alternative. 

Fat-free mass was also significantly associated with nutritional 

supplementation intake among athletes in UPM. BMI and body fat percentage might 

not reflect athletes true body composition due to their higher muscle mass than 

normal population. Although this study had shown that there was association 

between fat-free mass and nutritional supplementation intake, further study needed to 

be conducted to analyse the association between supplementation intake and its 

effect on fat-free mass or muscle development. Gain in fat-free mass might be caused 
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by other factors such as physical activity level or the types of exercise training done 

by the athletes. 

S.2. Limitations

Several limitations were found in this study. Since this is a cross-sectional 

study, it was a two ways relationship which cannot determine the causality 

relationship between the variables. The sample size was also small and only focused 

on one group of athlete thus the results cannot be generalised to all athletes in 

Malaysia. The proportion of respondents according to the types of sports was also 

not balance due to limitation in gaining response and unavailability of the target 

population especially individual athletes. However, the prevalence of nutritional 

supplementation intake among athletes in UPM can still be used as a baseline 

reference for future studies on supplementation intake among athletes or other related 

fields. 

The other notable limitation in this study was different definition of nutritional 

supplements between other studies. Some studies only focused on certain types of 

supplement and types of sports while some studies limit the definition of 

supplements in their study to a smaller range of category. Thus, this might interfere 

with the results and could cause confusion on the comparison between the studies. 

Other than that, self-administered questionnaire method in collecting data 

might increase the risk of misreporting and inaccurate data. There might be 

respondents biased in which dishonest answer from the respondents cause lower 

validity and accuracy of the results. In addition, lack of understanding of the item by 

some respondents could also affect accuracy of the data since the questionnaire was 

being made in the English language only instead of Bahasa Malaysia. As for the 24-
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hour dietary recall, there were high prevalence of underreporting which might be due 

to incorrect estimation of portion size, memory lapses by the respondents or might be 

due to coding errors in analysing the dietary intake by the researcher. The 

interviewer skill in conducting the interview session to collect information of the 

respondents 24hour dietary intake might also differ between each individual. The 

data on daily dietary intake was not sufficient enough to be analysed since it was 

measured solely depending on I -day diet recall. Therefore, more accurate association 

cannot be analysed. 

Next, most of the data collection was made during athletes' training time and 

place. This might cause the place and time to be not conducive for the athletes to 

answer the questionnaire truthfully. Time constraint in answering the questionnaire 

might cause biased in their answers thus causing under- or over-reporting of the data. 

Furthermore the body fat percentage was measured using BIA machine in which the 

results depend on the subject's body hydration status. Due to time constraint, some of 

the measurements were taken after the athletes' training session which might cause 

the body fat percentage to be overestimated when the subject was dehydrated after 

strenuous training. 

S.3. Recommendations

There were some recommendations to improve the study for future research. 

Although there were many studies had provided latest findings on nutritional 

supplementation intake among active population or athletes, there were still other 

perspectives needed to be analysed and to be studied. Instead of cross-sectional 

study, longitudinal study was strongly recommended to determine the causality of 

the relationships. Further study should be conducted by using larger sample size and 
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wider athletes' population and location to generate better result and more generalised 

population 

Other perspectives such as athletes' belief, perspective and attitude towards 

nutritional supplements product in the market could also being studied to understand 

more on their behaviour towards consumption of supplements. Study on the 

relationship between sports nutritional knowledge and behaviour on nutritional 

supplementation consumption should also be analysed in future studies. In addition, 

further studies needed to find the association between types of sports played, types of 

supplement taken and also the reasons of intake for better understanding on the 

factors associated with nutritional supplementation intake among athletes. It was also 

recommended to analyse the physical activity level, body weight status and dietary 

intake according to the types of sports since different sports had different types of 

training and body composition needed for their performance. The difference in 

nutritional supplementation intake among different types of sports could also be 

analysed to add up more to the knowledge in sports nutrition 

It was also suggested to conduct interview-administered questionnaire instead 

of self-administered questionnaire to improve on the reliability of the data. Besides, 

data on the dietary intake of respondents could also be improved by increasing 24-

hours dietary recall to 2-days dietary recall or more with addition of food frequency 

questionnaire for more sufficient data and improved findings. Next, it was 

recommended to do data collection in a more conducive time and place instead of 

during athletes' training period for more convenient time to answer the 

questionnaire. This could help the athletes to focus in answering the questionnaire 

and thus reduce respondents biased. 
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To add extra understanding on nutritional supplementation intake among 

athletes and active population, it was also suggested to analyse the non-users' reason 

of not talcing any supplements, their perspective, belief and attitude towards 

nutritional supplements products. The differences between users and non-users could 

be analysed to determine the factors associated and to add more on the knowledge of 

sports nutrition field and consumerism. 

There were also few recommendations based on the findings in this study. It 

was suggested to conduct more intervention program on sports nutrition among 

athletes, coach, trainers and any personnel related to athletic management and 

training to strengthen their awareness and knowledge on sports nutrition and 

supplementation. Better understanding on sports nutrition might help them to 

improve their dietary intake and thus avoiding any unnecessary nutritional 

supplementation intake. Other than that, healthcare professionals such as sports 

nutritionist or dietitian should be made available within athletes' reach so that they 

may refer directly to the professionals for more reliable sources on supplementation 

and to seek for a proper individual dietary plan or advices. Specific nutritional plan 

should also be provided depending on the individual's types of sports, body weight 

status and physical activity level to help them improving their performance, better 

recovery from injury and maintaining health. 
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APPENDIX B: CONSENT FORM 

JAWATANKUASA ETIKA UNIVERSITI UNTUK 
1 

[!]r.,�
ENYEUDIKAN MEUBATKAN MANUSIA (JKEUPM) 

� Lil NIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG, 
,, _,_., ..... ,_., ELANGOR, MALAYSIA 

FORM 2.4: RESPONDENT'S INFORMATION SHEET AND INFORMED CONSENT FORM 

Please read the following information carefully and do not hesitate to discuss any questions you 
may have with the researcher. 

1. STUDY fflLE :

Factors Associated with Nutritional Supplementation Intake among Athletes in Universiti Putra 
Malaysia. 

2. INTRODUCTION:

Sports nutritional supplementation or ergogenic aids as additional source of nutrients other than 
food sources has become readily available worldwide and can be easily get over the counter. 
Compared to normal population, athletes and active person has higher consumption of supplement 
to enhance their sports performance and to improve body composition. However. the actual effects 
of supplementation intake on health are still not scientifically proven and safety issue of this product 
still under concern. This study aims to determine the factors associated with nutritional 
supplementation intake among athletes in Universiti Putra Malaysia. 

3. WHAT WILL YOU HAVE TO DO?

You need to read and understand about the study which was stated in Respondent's Information 
Sheet. If you voluntarily agree to participate in this study, you are required to sign the respondent's 
informed consent form. After completing the respondent's informed consent form. please return it to 
the researcher. 
Things that you need to do are as follows; 

a) Fill in the questionnaire provided which comprises section for socio-demographics,
nutritional supplementation intake, sports nutritional knowledge and physical activity level.

b) The researcher will measure your height, weight and body fat percentage.

c) Respondents will be interviewed to assess the dietary intake.

You have the right to withdraw from this study at any time without giving any reasons and no 
penalty will be applied upon your withdrawal. 

4. WHO SHOULD NOT PARTICIPATE IN THE STUDY?

' Individuals who are age less than 18 or more than 29 years old, non-athlete university students,
physical disability and pregnant women will be excluded from this study. 
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i. WHAT WILL BE THE BENEFITS OF THE STUDY:
(a) TO YOU AS THE SUBJECT?

lnformatio� about nutritional supplementation intake among public university athletesmay contnbute to education improvement in this area. The findings of this study willenable health professionals develop strategies to educate the athletes on theadvantages and disadvantages of supplementation intake.

(b) TO THE INVESTIGATOR?

This study will provide updated information on the factors associated with nutritional
sup�lementation intake among public university athletes. Moreover, the information
obtained may be useful for future research in the related field .

6. WHAT ARE THE POSSIBLE RISKS?

The respondents will not face any risks by taking part in this study. 

7. WILL THE INFORMATION THAT YOU PROVIDE AND YOUR IDENTITY REMAIN
CONFIDENTIAL?

All the information obtained from the respondents will remain strictly confidential. Any publication or 
result obtained will be reported in general (collectively) while respondent's identity will not be 
identified. 

8. WHO SHOULD YOU CONTACT IF YOU HAVE ADDITfONtL QUESTIONS DURING THE
COURSE OF THE RESEARCH?

If there are any enquiries regarding this study, you may contact as follow; 

Researcher 

Siti Maizura binti Mohd Daud 
H/P: 017-3115582 
Email: maizuradaud95@gmail.com 

Department of Nutrition and Diete�cs, 
Faculty of Medicine and Health SC1ences, 
Universiti Putra Malaysia, 
43400, UPM Serdang, 
Selangor Darul Ehsan. 

Supervisor 

Assoc. Prof. Dr. Hazizi Abu Saad 
HIP: 012-2126020 
Email: hazizi@upm.edu.my 

Department of Nutrition and Dietetics 
Faculty of Medicine and Health Sciences 
Universiti Putra Malaysia 
43400, UPM Serdang, 
Selangor Darul Ehsan. 

• n· I """'- if uou have read and understood the contents of this page __
Please m ,a l"711E7 ,. 
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9. CONSENT

I . . . . . . .. . .. . . .. .. . .. . .. . .. . . . . .. . .. . .. .. .. ... .. .. .. .. . ... . .. .. . .. .. .. .. .. .. . . Identity Card No. .. .............................. . 

address .•.••............................................................... • • • • • • • • • • • · · • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · 

......................................................................... hereby voluntarily agree to take part in the 

research stated above *( dinical /drug trial/video recording/ focus group/interview-based/ 

questionnaire-based). 

I have been informed about the nature of the research in tenns of methodology, possible adverse 

effects and complications (as written in the Respondent's Information Sheet). I understand that I

have the right to withdraw from this research at any time without giving any reason whatsoever. I

also understand that this study is confidential and all infonnation provided with regard to my 

identity will remain private and confidential. 

I* wish / do not wish to know the results related to my participation in the research 

I agree/do not agree that the images/photos/video recordings/voice recordings related to me be 
used in any form of publication or presentation (if applicable) 

* delete where necessary

Signature ..................................... . Signature ...................................... . 
(Respondent) (Witness) 

Date : ............................................ . Name : ............................................ .

VC No. : ............................................ .

I confinn that I have explained to the respondent the nature and purpose of the above-mentioned 
research. 

Date ..................... • • • • · · · • • · • • • • • • •
Signature ...................................... . 

(Researcher) 
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APPENDIX C: QUESTIONNAIRE 

Reference No: 

UNIVERSm PUTRA MALAYSIA 

BERILMU BERBAKTI 

111111 

FACULTY OF MEDICINE AND HEALTH SCIENCES 

DEPARTMENT OF NUTRITION AND DIETETICS 

Questionnaire Form 

"CONFIDENTIAL" 

Research Title: 

FACTORS ASSOCIATED WITH NUTRI'fIONAL 

SUPPLEMENTATION INTAKE AMONG ATHLETES IN 

UNIVERSITI POTRA MALAYSIA 

Researchers' Name 

Supervisors' Name 

: SITI MAIZURA BINTI MOHD DAUD 

: ASSOC. PROF. DR. HAZIZI ABU SAAD 

Date of Data Collection : / / 2019 

This study is conducted for academic propose only. All information will be kept private 

and confidential. Thank you for your cooperation in answering this questionnaire. 
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SECTION A: SOCIO-DE'.\IOGRAPIIIC CHARACTERISTICS 

Instruction: Please write or tick(✓) your answer in the column
provided 

. \:y�•: tbateof 6frth.. � r:,, ••• : ��;7 r·�7- l ,-------- · = 
. . · -�-�

""

-r.-.. 
- . ...:.: i --•- ..... ,. .. ----·--- . • '• .2 i •• --=-···-· _ • ··-···-·----·-·-· ··------��-�-:.�--�---·- , • 
2 Age ___ Years old 

□ Others, please specify: _____ _

/ : • 5 : I Current educationall
e

��i7 '1 -�Und��d
ua

t� • ---· ··-----� P�
t;�t;·

I . I l • : . ; I . 
; l t..4-.-

! •
. . ' . • -� . : 

. • 
----... ·----·------t....., .... ___ _.._.. . �---------------·- ... ✓- ·---•·-'--·------ --- -·· 

6 Course of study Please specify: _____________ _

. lf71Levefofsports event
i ! played (you may tick more
i ! · than one).
l i 

rci1ntcr-college·--□Umversfty·-· □ DistncC-□ Nitional
! � International • 
! □ Others, please specify: ______ �

I 
I 

\ 
� _:... ... ..... -.--···-··-·-· ··--- 2· .. . L: _. -- ·--�---· - ·------·---·--·-

i2 Number of year(s) of
participation in the
competition. Please state.

□Inter-college : years 
□ University years 
□ District years 
□ National years 
□International : years 
□ Others, please specify, _______ : __years 
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Sl i:( 'TIO!\ B: SlJPPLEi\lENT USE 

Do >'OU CUl'l'tll\tly lnklng 11ny _form of nutritional supplement?

D Yes -. 
0No 

PARTI 

Pleuse complete Part I and 2 
Skip to Section C 

Instruction: Please write or tick(✓) your answer in the column provided. 

� ��tegory1·�-Eneijy Sup·· ieiiienf. ;_. •I • •  • ,i • - • - ;':\ . . p ······ ·-··•--'••·-�---··--·-··-- ·----� 
Tick(✓) which nutritional How long have How 
supplement you are currently you been taking many 
taking supplement? days per 

Yes No 

(Weeks/Months/ week? 
Years) 
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.,�attgC1fr2a•rote1n su ·picmentlrlWe· ii.t"Glhien-. , • '. '· •• � '!ff- • • -�
Tick(✓) which nutrition! •• • • •• • ••• ·-Ii�� Jong �ve. •• , •••• H�-;--..&·-·,;;Fi

1
ii�---·= -

:u�plement you are currently you been taking many alphabets for aking supplement? days reason of usage 
(Weeks/Months/ per (Ref er 

Yes No 
Years) week? table 

below) 

I 

. wli� nrntem· •. v,. .. ,.... __ , �· .. =- � ,;-'; .... .. _,: __ .,,J r·� ... ··- -'"'·-�•-·--.. -... wfiJI ---....._.. �L 

Weight gainer powders 

[l�!"���i,owda---�···� ;• ? -� . 
•• ·-·······-···-··-··-·-- � �

Branched Chain Amino 
Acids 
(BCAA) 

I [_���··-��i�-,�� ':� 
Creatine 

11 [:J\i-gmme .. ·.-� . .....__._� � ,J;I��� ::-: ��_......,_a 
Aspartic acid 

I. 
Hydroxy beta-methylbutyric 

I; � [-S-·o-·y_·· rot •• em ••• and. 18° ofla· VOQ. es···--::-· .. ;�.-: • ,·.: .. :. ··· ;,-� Ll_\·· ··, ·. · ... .- : ·1• �� .. ·:· •. ,,.-.:.:":.'' ·?. p . ! L ,. . - ,.. f
'" 

., • • • ' ... II t • ... -""-; � 
-·· --· �- ... .- .. ··--·-- ·--.............. _________ --- -- • ___ ......._ -------- .._---�� 

Other: Please 
specify ____ _ 

96 

© C
OPYRIG

HT U
PM

 
UPM 



■.

r- -·· ·--,,·-�· . .-.-

L .. !tl:Z._.:.� �/P.s

Biotin 

How 
many 
days per 
week? 

••Fill in
alphabets for
reason of usage
(Refer table below)

1··•.Pantothenic'.Acicf .·:.-i �aw,:- - r�:�:-::r-~ � �?--,· • :-:•: . .._ ............. -..... . . ---�l:DL -.....,;,;,_· =:.-..... a--1 �--�-..aV.Ll... ' __ ,_...._..._ 
Niacin 

r B-Comnlex Vitamim-· .. �.·�1 r;; ·>',,;., .. ; • 
4 

_. • I::.:.-..:._ ........ r.._..... I ...... _:� [iL..,:,i± �- • • •; ' :• c - � 

VitaminD 
� QMutti-vitamin wittl·inin;..r·� et--r ': i.� --;. ��- ·". (\ . • v�:J � J1J .: Y ._ ... _ ..... ____ ... ___ ... ___ :__ ·-----··-! :-:��-�· .••• . , __ ,,.. .,",.' ..$_� r ... ��±..---

Iron 

Potassium 

� [�leni� ........ ···---�-ii L�-�--·-· --=--��--- -��j [ ___ • : ... _ J 1 �.·:-�. •. __ , .:__1_;1
Sodium Bicarbonate 

•·
•• 

�euon.ofusag�- .. �- _·_ ·- ··-- -� 
I decided I needed to use supplement 

�1nac1eq· uate·<iiet: - --�-:-;. �-:-.-·------- ·-.--�-�--- ,: ·:�kt.-:-�;�--. :-:.•;� _-jT ;:d g� �:> ,.
l:. .. J __ - . . .. - --· ---�- ·----'-�--'' •·· :t '► � ·  �....--!-.:.--�� 

Improve speed or agility 
a .-.!�·;•
C 
0-··

fJ�P-�Y�.-�iretigiii ·_�_-���--·- �---� 
Weight gain/muscle gain ....,.---:-----:--�����,� 

E 

�Formy.beaitii-· �--;�-----�--.. -.�&r: �- -=-...-:.;.:..�.=....;.:.-;, .... ......i:;...� 
:· t,_·}ABI 

• Able t� -��� -i���;i�d;���� __,...._....,.�,..,,. _....,,,,....._-._ .._,.._..--.G 
E���e �r-�o.��-<a!!�)nj�>;: _.:·· ,.......,.__��..... rt�.·�t 

I 
weight loss/fat loss -----���-.r,-��

·-· •• - ·····•f" i bett«'. 
·�l?o�:r�• ...,_�.,.,...-=��-.-n

. .Makes me -� . . ....... -

hlcr�se energy levels

fu�ent u,ifury "and�����:��. . . .���-..,:�..._... ............ ..-.a�-

hlcrease my abi_li�_t°._���:.-���-:�-:-:
0

-;:,,:-::. 7g1�i�[j��;���{fi� 
. 1mprovc�r con�tra��11- ___ ·:_:__ --- ·, • • 
• •-· ·· •• -·· - • 

t enhance my perfonnance
Alter my genes O 

_____________________ .... ,�ri�,11(,'W• .... -- -----·- • , 1 

-J� �eJ� .. �-·, • 97
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Yes No 

** 
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SECTION C: SPORTS :\lJTRITIONAL K�O\\'LEDGE 

�: �
spond_to this section, please indicate your answer to each statement by selecting

a temative that best corresponds to what YOU know about that statement.
�r---

r<>. ! 
���---�--

-
-- �--,--�T

ru
e -�-

F.; Faise--ni f� bon;iKiiow-'. [Ti r-.p� 1fik1

�; L_C;;;.b�hy�;;;·;; �ot a;LilY ;d ;�idiY dig�t� ;� �;��i� �d rat-� ½;-:; l��-__; L□
�J

I ,--Big; and· iegiuncs are-exanipics "of protein "source-1··other tlwi-meats·· ·-·�::. � f' a:·_7 r�ci-; i--□�-
.
3 

L_ - • • ·-· - · - - .. .. ... .. ... . . ·- .... ... . . _ .. . . _ .. . ..... ----�--
· L:� .. i L._�_: L:._.3 

� .!��tein is the primary source of muscular energy for the athlete □ o o 

I"�[.��--�������-����� �i<>",� -� -�e�
-
��- s���� b�_

-
P!��ded �Y �1� ---�;.&= lYi [T�7 l-• 9·-.:�

5 Protein is not stored in the body; therefore, it needs to be consumed □ o □ 
every day 

�1 f.-ExCCSS VItsrnfri-supplementationmay-harmdie 1>iiys1cally actlve-petSOD-7 fa7 jti� r�·M 
..-..., L---·-· •·· - . - .. . •.. . .. .. . . ··- . . - . - . . . . . . - -- . . .. ···---..l l---i L--· I j 

7 Vitamin supplementation is recommended for all physically active □ o □ 
persons 

f!1 �1 rvitamins-ate:a gocxfsOW'CCof energy:�----=-�--.. - : . · -�� , .... · ;, .. ·-:: d�- II .a � r :a . 
....., -·- .. · - · -····· ... . . . . . .. . . . .. . . . ······-·--...... --:... ... ______ , _____ . ___ _;,__- .) [_. L __ _.1 L�

�, �=-����- ar�-
a g

ood
so

�
ce 

__ �r. �itamin 
-�- ____ .... ___ . __ ________ ___,.,...--,--- �--,

□ 
r 

□

��.J L.!.� ��y-� synthes� vi�min D upon exposure_t� th�-��------·--·-- j !_::1_J 1 __ � l�-� 
11 Alcohol has more calories per gram than protein o o □
� L:?:ff�in� can �rease the risk of dehydration _· -_ ---.-· �-r ··-·---· -�--�--�== l� __ i [- □-J [a�� 
13 During exercise, mass ingestion of large amounts of fluid is preferred □ □ □ 

over frequent ingestion of small amounts 
��-! r··_l)ehydration can imp� physical performance·-_

-
- - • -_ -;

-
-.· .. • �-� :-.· �:.,.

-
����� l�-j L�J [ __ �j]

15 During activity, thirst is an adequate guide to the need for fluids □ □ □ 

�-6·f [��ports druib"are_the -b-�i way to replace body fluids lost during ��c���-� l Q
:_

j r17 L�-� 
17 Skipping meals is justifiable if you need to lose weight quickly. 

-� 
□ □ □ 

� ! A person with.a lii�er p�centage of body lat may weigh ·1ess ·than-a : f-□-! ! - □ j [a._:,(L
j 
[_. person of

_
the sa�� ��� -�•di a grea�er -�uscle mass -·-

·· 
______ --�--- · .. J.J l .:.hi i • • .� .J

19 A high fat meal, which is slowly digested, should be avoided before □ 
athletic events 

□ □ 

�O '. [!11c �eilt iilcifsiiould be eaten about 3-4 houni.bcfore CO!Dp���Jj [5f � [�j [ ct� 
21 A sound nutritional practice for athletes is to eat a wide variety of □ □ □

different food types from day to day

!ffi jNuintiollis DlOfii fuipOrtani iliiring the �ompetitive season than during iliC ! fcl [' ; J [ · '�J
ktJ l_aff-seasonr� �e a���-------

--
-j�-�-.: ____________ .:. .. ��----------·�--w w . :. : : 

23 An ;thl�te should drink �o water during practice, but rather rinse out his □ □ □

or her mouth or suck on ice cubes

91 [1A iackof ironui�'1:l_�C.,n ��t in��e
f 
�j�� �� _iiln�' '.:T!J r.�;J 11!] QI

ill:� • ·· · ·· ··· · . • - • • • ;ein in the diet is necessary in order to increase muscle □ □ □ 
25 Increasing pro 

mass of the body
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�e �ollowing questions ask you about the time you spend doing different types ofp ys_i
d

cal activity in a typical week. Please answer these questions even if you do notconsi er yourself to be a physically active person

Think first about the time you spend doing work. Think of work as the things that you have
t
6
° d� such as paid or unpaid work, study/training, household chores, harvesting food/crops,
tshing or hunting for food, seeking employment.

In answering the following questions 'vigorous-intensity activities' are activities that
require hard physical effort and cause large increases in breathing or heart rate, 'moderate­
intensity activities' are activities that require moderate physical effort and cause small

increases in breathing or heart rate.

Work

1. Does your work involve vigorous-intensity activity that causes large increases in
breathing or heart rate like [ carrying or lifting heavy loads, digging or construction
work] for at least 10 minutes continuously?

D Yes
□ No Skip to question 4

2. In a typical week, on how many days do you do vigorous-intensity activities as part of
your work?

____ days

3. How much time do you spend doing vigorous-intensity sports, fitness or recreational
activities on a typical day?

hours ___ minutes

4. Does your work involve moderate-intensity activity that causes small increases in
breathing or heart rate such as brisk walking [ or carrying light loads] for at least 10
minutes continuously?

D Yes
□ No Skip to question 7

S. In a typical week, on how many days do you do moderate-intensity activities as part of

your work? 

days
----
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6. How much time do you spend doing moderate-intensity activities at work on a typical
day?

___ hours ___ minutes 

Travel to and from places 

The next questions exclude the physical activities at work that you have already 
mentioned. 

Now the following questions ask you about the usual way you travel to and from places. 
For example to work, for shopping, to market, to place of worship 

7. Do you walk or use a bicycle (pedal cycle) for at least 10 minutes continuously to get to
and from places?

D Yes 
□ No Skip to question 10 

8. In a typical week, on how many days do you walk or bicycle for at least 10 minutes
continuously to get to and from places?

___ days 

9. How much time do you spend walking or bicycling for travel on a typical day?

___ hours ___ minutes 

Recreational activities 

The next questions exclude the work and transport activities that you have already 
mentioned. 

Now the following questions ask you about sports, fitness and recreational activities 

(leisure). 

10. Do you do any vigorous-inte�ity sports, fitnes� or recre�tional (leisure) activities that

cause large increases in breathing or heart rate like [ runrung or football] for at least 10

minutes continuously?

□ Yes
□ No Skip question 13 

. 1 k on how many days do you do vigorous intensity sports, fitness or
1 1. In a typ1ca wee , . . . ? 

t ·onal (leisure) act1v1t1es . 
recrea 1 

days 
---
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12- How much time do you spend doing vigorous-intensity sports, fitness or recreational
activities on a typical day?

___ hours ___ minutes 

13. Do you do any moderate-intensity sports, fitness or recreational (leisure) activities that
cause a small increase in breathing or heart rate such as brisk walking, [ cycling,
swimming, volleyball] for at least 10 minutes continuously?

D Yes 
□ No ---+ Skip to question 16 

14. In a typical week, on how many days do you do moderate intensity sports, fitness or
recreational (leisure) activities?

___ days 

15. How much time do you spend doing moderate-intensity sports, fitness or recreational
(leisure) activities on a typical day?

___ hours ___ minutes 

Sedentary behavior 

The following question is about sitting or reclining at work, at home, getting to and from 
places, or with friends including time spent sitting at a desk, sitting with friends, traveling 
in car, bus, train, reading, playing cards or watching television, but do not include time 
spent sleeping. 

16. How much time do you usually spend sitting or reclining on a typical day?

hours minutes 
---

---
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SECTION E: ANTHROPO;\IETRY '.\IEASURE:\IENTS 

To be filled by researcher. 

•. _M��-��!'-;���: L� ��-j��i.i�gJ_� �·�· 1�;-i�ii • ·� · �verage. ·::

Height (cm) 

[W�i����g> -�- .\ 
BMI (kg/m2

)

Eaq�y_f�t (�;_,. :�- • t1I�;1t(.::����.;>/f}� �-....... - �-... • : . -·�·� �· ·--:...;...�
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SECTION F: DIETARY INTAKE 

The following questions ask about your dietary intake during the past 24-hours. 
You should recall back your meal type, meal time, food/drink, quantity eaten, and 
details of the food/drink in the time stated. Please be as specific as you can on what 
you consume and its quantity. 

Time: 

LUNCH 

Time: 

�ERNOoN""7 r�---�-�··7 I
• Time:

• 
I 

DINNER 

Time: 

END OF QUESTIONNAIRE

voUR PARTICIPATION AND COOPERATION

THANK YOU FOR �, 
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