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Abstract  The principal role of athletes’ dietary goals 

is to achieve high performance. However, the nutritional 

practices of athletes are influenced by their level of 

nutrition knowledge, which enables them to make positive 

changes in their dietary intake, thereby eventually resulting 

in their maximized exercise capacity. This study aimed to 

evaluate the nutritional knowledge and perception of 

dietary supplements regarding athletic performance among 

amateur and professional university-level athletes. A cross-

sectional study was performed with 139 university athletes 

as either amateur (n = 74) or professional (n = 65) athletes. 

The participants completed a questionnaire about 

information on their baseline characteristics and sports 

experience, followed by reporting their consumption 

behavior, perceptions of dietary supplements, and 

nutritional knowledge. The results showed that 74% of 

participants were likely to take dietary supplements on 

workout day without differences between sport levels. A 

higher consumption of whey protein was found in 

professionals than in amateurs, whereas 12% of 

participants reported never taking any supplements. 

Professionals considered the use of dietary supplements for 

recovery and improving strength more than amateurs. 

Furthermore, greater odds of providing correct responses to 

the protein and hydration questions were shown in 

professionals when compared to amateurs (p < 0.05). 

However, the overall nutritional knowledge demonstrated 

scores that were below the 75th percentile, with no 

differences between the groups. Thus, the evaluation of 

dietary decisions in athletes depends on their basic 

nutritional knowledge. However, practical sports nutrition 

is recommended for all levels of athletes and coaches to 

promote their health and physical fitness. 

Keywords  Nutrition Knowledge, Perception, Dietary 

Supplements, Workout 

1. Introduction

Sports nutrition is a primary factor in promoting athletic 

performance. Athletes and coaches should be provided 

with practical, adequate nutrition information. Similarly, 

sports foods are specialized and designed for athletes to 

improve their health, performance, and recovery status [1]. 

Moreover, they may be used as a nutritional intervention 

approach to improve physical fitness [2]. 
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A better understanding of nutritional knowledge is 

required to increase the effectiveness of nutrition practices. 

Jayawardena et al. [3] reported that there was a 10% 

increase in the mean sports nutrition knowledge (SNK) 

score of track and field athletes after 16 weeks of receiving 

an evidence-based diet plan and advice on sports-specific 

supplements when compared to that of the control group. 

In addition, the athletes’ SNK was substantially associated 

with the previous nutrition education that they had received 

[4]. Similarly, Renard et al. [5] indicated that athletes who 

had previous nutrition education demonstrated higher 

scores (12.5%), with no difference between playing levels 

(elite vs. sub-elite). General nutritional knowledge is 

crucial to improving athletes’ performance; however, 

Adam et al. [6] revealed a deficiency in nutritional 

knowledge among elite young taekwondo athletes who had 

an average score of 5.36 out of 11. This was supported by 

Elsahoryi et al. [7], who reported that athletes and coaches 

had low levels of nutritional knowledge, with an overall 

mean score of 35.2 % for athletes. As the primary dietary 

goal is to optimize health and physical fitness among 

athletes, it is crucial to provide adequate nutrition based on 

appropriate nutritional knowledge and the biological needs 

for growth in young athletes [8]. In line with this, a well-

balanced diet containing proper amounts of macro- and 

micronutrients is essential to provide sufficient energy for 

optimal growth and activity [9]. Occasionally, 

misinformation about nutrition or supplements becomes a 

potential problem for athletes who rely on their coaches for 

sport-specific guidance, especially considering that 

adolescent athletes look to their coaches for nutrition 

advice [10]. 

Many factors that motivate food selection strategy, 

including taste, convenience, nutrition knowledge, and 

beliefs, are influenced by psychosocial, financial, and 

physiological factors. Therefore, these should be carefully 

integrated into a planned training program [11]. In addition 

to these factors, individual knowledge and family beliefs 

also influence food choice and are involved in personal 

food decision-making rules [12]. Furthermore, nutritional 

perception differs considerably depending on age, gender, 

and education level [13], therefore, it is unsurprising that 

the nutrition knowledge factor is diverse. Thus, a better 

understanding of the influencing factors is required. This 
study aimed to evaluate the nutritional knowledge and 

perception of dietary supplements regarding athletic 

performance among amateur and professional university-

level athletes. 

2. Materials and Methods 

2.1. Study Design 

A cross-sectional study was performed involving 

athletes from universities in the Bangkok Metropolitan 

Region (Thailand) who have participated in university 

league competition for at least 1 year. Information about 

the study and the questionnaire was shared online with the 

participants via social media platforms. They were asked to 

provide baseline characteristics about themselves and 

complete a series of online questionnaires. Ethical approval 

was obtained from the Human Research Ethics Department 

of Dhurakij Pundit University (approval number 

COA048/67) in accordance with the guidelines of the 

Declaration of Helsinki. After being informed of the 

benefits and possible risks, each participant provided 

written informed consent online before participating in the 

study. All personal information was kept confidential. 

Participants had the right to withdraw from the study at any 

time without providing a reason. 

2.2. Participants 

The study participants consisted of 140 university-level 

athletes. They were considered eligible if they provided 

informed consent and completed the online questionnaire. 

They were self-reported as either amateur athletes who 

participated in sports not for financial gain, or professional 

athletes who earned a living by competing in sports and 

were assigned to their respective groups accordingly. The 

required sample size was calculated using the statistical 

G*Power software (Germany). The power, effect size (E), 

and alpha (α) were set at 0.80, 0.50, and 0.05, respectively. 

The minimum required sample size was estimated to be 128 

samples. An additional 10% was added to account for 

possible incomplete data, which resulted in a total sample 

size of 140. Participants were recruited using the snowball 

sampling technique, and those who completed the 

questionnaire were included in the final data analysis. 

Finally, 139 participants completed the online 

questionnaire and were self-assigned as either amateur (n = 

74) or professional (n = 65) athletes. 

2.3. Data Collection 

The selected questionnaire was adapted from previous 

studies [13], [14] to evaluate the participants’ SNK and 

perception of dietary supplements. The questionnaire was 

endorsed by a panel of experts, which included a 

nutritionist, two athletic coaches, and two university 

instructors in the sports science program. The item 

objective congruence (IOC) value for each item was 

calculated to assess content validity. These items had IOC 

values ranging from 0.60 to 1.00, exceeding the acceptable 

IOC value of 0.5 [15]. To assess reliability, we conducted 

a pilot study with 30 university-level athletes using the 

questionnaire (Cronbach’s α = 0.80), which is superior to 

the acceptance of 0.70 [16]. 

The questionnaire was composed of four sections. The 

first part was to collect baseline characteristics in frequency 

and percentage, including age, sex, sport levels, types of 
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sports, and sport experiences. The second part focused on 

their consumption behavior regarding dietary supplements, 

with questions about their opinions on choosing dietary 

supplements for athletes. The third part was to identify their 

perception of dietary supplements, with answers ranging 

from “strongly disagree” to “strongly agree.” Lastly, the 

participants were given the 10 “true” or “false” statements 

to evaluate their nutritional knowledge. The items were 

coded using the scoring system of “1” = correct statement 

and “0” = incorrect statement. The total scores were 

calculated for each subject. 

2.4. Statistical Analysis 

The data were expressed as frequency (%) for the 

categorical variables and mean ± standard deviation (SD) 

for continuous data. The chi-squared (χ2) test was used to 

evaluate the categorical data of the baseline characteristics. 

The consumption behavior of dietary supplements at the 

different sports levels was measured with an adjusted odds 

ratio (OR). The t-test was applied to assess differences in 

the perception of dietary supplement scores based on the 

sport level. Logistic regression was performed to determine 

the association between nutritional knowledge and the 

sports level as represented by an OR of having a correct 

statement relative to an incorrect statement, with a 

confidence interval of 95% after adjusting for variables. 

The statistical significance was set at p 0.05 for all 

analyses. Statistical analysis was performed using SPSS 

software. 

3. Results 

3.1. Baseline Characteristics 

A total of 139 participants were included in the study, 

consisting of amateur (n = 74) and professional (n = 65) 

athletes. The overall mean age was 20.42 ± 2.56 years, with 

no difference between the amateur (20.27 ± 2.47 years) and 

professional (20.58 ± 2.67 years) athletes. In addition, there 

were no significant differences in sex, types of sports, and 

sport experiences (Table 1). 

3.2. Consumption Behavior of Dietary Supplements 

Most participants regularly used one or more 

supplements, predominantly sports drinks and whey 

protein, with only 12% reporting they never take any 

supplements. Surprisingly, professional athletes had 

greater odds of consuming whey protein (OR 4.29) than 

other supplements compared to amateur athletes (Table 2). 

Approximately 74% of the participants were likely to take 

dietary supplements on working out days rather than daily, 

with no differences between the groups (p = 0.33) (Figure 

1). 

Table 1.  Baseline characteristics 

 Amateur (n = 74) Professional (n = 65) P 

 n (%) n (%)  

Sex    

Male 24 (17.3) 19 (13.7) 0.69 

Female 50 (36.0) 46 (33.1)  

Types of sports    

Individual sports 14 (10.1) 7 (5.0) 0.13 

Team sports 60 (43.2) 58 (41.7)  

Sport experiences    

1–3 years 15 (10.8) 10 (7.2) 0.55 

3–5 years 

≥5 years 

19 (13.7) 

40 (28.8) 

14 (10.1) 

41 (29.5) 

 

Table 2.  The consumption behavior of dietary supplements 

Dietary supplements Amateur n (%) Professional n (%) P Adjusted OR 95% CI 

Sports drink 50 (36.0) 52 (37.4) 0.12 1.92 0.88–4.18 

Whey protein 28 (20.1) 47 (33.8) <0.001* 4.29 2.09–8.80 

Vitamin 29 (20.9) 27 (19.4) 0.86 1.10 0.56–2.17 

Energy drink 28 (20.1) 32 (23.0) 1.00 0.95 0.48–1.91 

Energy gel 13 (9.4) 28 (37.8) 0.23 1.59 0.81–3.13 

Adjusted odds ratio (OR) for age, sex, types of sports, and sport experiences 

CI, confidence interval; * Statistical significance; p < 0.05 
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3.3. Perception of Dietary Supplements 

To measure their perception of dietary supplements, the 

participants were asked to respond to several statements 

with answers ranging from “strongly disagree” to “strongly 

agree,” and their responses are presented in Table 3. The 

overall mean score was significantly different, with a 

greater score in professional athletes (4.25 ± 0.45) than in 

amateur athletes (4.02 ± 0.42) (p = 0.003). In addition, 

professional athletes were more likely to use dietary 

supplements for recovery from post-exercise fatigue and to 

enhance muscle strength than amateur athletes (p < 0.05). 

The statement regarding the importance of dietary 

supplements during the recovery phase among professional 

athletes received the highest mean score (4.48 ± 0.71), 

whereas the statement suggesting that dietary supplements 

regulated weight control in amateur athletes presented the 

lowest mean score (3.91 ± 0.92). 

3.4. Nutritional Knowledge 

Table 4 represents the number of correct responses to the 

10-statement nutritional knowledge between the amateur 

and professional athletes. Approximately 83% of the 

overall mean score (6.37 ± 1.35) was lower than 7 (the 75th 

percentile), with scores ranging from 3 to 10 correct 

answers (Figure 2). After adjusting for age, sex, types of 

sports, and sports experiences, there was no significant 

difference in the mean score of nutritional knowledge 

between the professional (6.48 ± 1.42) and amateur (6.28 ± 

1.29) athletes (p = 0.61). However, the professional athletes 

exhibited greater odds of correct responses on the protein 

(OR 2.57) and hydration (OR 3.66) questions than the 

amateur athletes. 

 

Figure 1.  Timing of dietary supplement consumption 

Table 3.  Perception of dietary supplements in athletes 

Statements 
Amateur Professional P 

Mean ± SD Mean ± SD  

Dietary supplements can play a role in recovery from post-exercise fatigue in athletes. 4.12 ± 0.92 4.48 ± 0.71 0.01* 

Supplementation appears to prevent exercise-induced muscle tissue damage. 4.00 ± 0.97 4.20 ± 0.92 0.22 

Many dietary supplements are promoted for weight loss. 3.91 ± 0.92 4.08 ± 0.96 0.29 

Dietary supplements were designed to enhance muscle strength and athletic performance. 4.05 ± 0.92 4.35 ± 0.78 0.04* 

* Statistical significance, p < 0.05; SD; standard deviation 
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Table 4.  The correct responses to the 10-statement nutritional knowledge 

Nutritional knowledge Amateur Professional P Adjusted 95% CI 

(correct response) n (%) n (%)  OR  

1. Protein supplements are mainly for muscle building. (F) 47 (33.8) 52 (37.4) 0.02* 2.57 1.13–5.83 

2. Eating excess carbohydrate leads to fat accumulation. (F) 38 (27.3) 41 (29.5) 0.23 1.51 0.74–3.12 

3. The last meal should be consumed 3–4 h before the competition. (T) 68 (48.9) 54 (38.8) 0.10 0.40 0.13–1.21 

4. Inadequate hydration decreases performance. (T) 50 (36.0) 57 (41) 0.01* 3.66 1.45–9.24 

5. Sport drink is better than water. (T) 36 (25.9) 29 (20.9) 0.52 0.79 0.38–1.62 

6. Vitamin supplements are not recommended for healthy people. (F) 54 (38.8) 44 (31.7) 0.42 0.72 0.33–1.58 

7. Vitamins are good sources of energy. (F) 32 (23.0) 27 (19.4) 0.88 0.94 0.46–1.95 

8. Caffeine intake can improve performance. (T) 27 (19.4) 24 (17.3) 0.96 1.02 0.48–2.15 

9. Fiber intake can support the digestive system, regulate blood sugar, and 

cancer protection. (T) 

70 (50.4) 59 (42.4) 0.52 0.64 0.17–2.49 

10. Skipping a meal is justifiable if you need to lose weight quickly. (F) 37 (26.6) 33 (23.7) 0.80 0.91 0.45–1.86 

Adjusted odds ratio (OR) for age, gender, types of sports, and sport experience; CI, confidence interval; T, true; F, false 

* Statistical significance, p < 0.05 

 

Figure 2.  Number of correct answers for the 10-statement nutritional knowledge 

4. Discussion 

To the best of our knowledge, this is the first study to 

explore the nutritional knowledge and perception of dietary 

supplements regarding athletic performance among 

amateur and professional university-level athletes. The 

main findings were that professional athletes had greater 

odds of consuming whey protein, and professional athletes 

had significantly higher scores in their positive perception 

of dietary supplements for recovery status and enhancing 

muscle strength than amateur athletes. However, there was 

no significant difference in the overall mean score of 

nutritional knowledge between professional and amateur 

athletes. 

The perception of choosing dietary supplements for 

athletes was evaluated. We found that the impact of 

supplement consumption decisions was mostly related to 

muscle strength and recovery from post-exercise fatigue in 

professional athletes. This was similar to the results 

reported by Maughan et al. [17], where it was revealed that 

athletes used dietary supplements to help recover from 

training and promote health benefits, and the use of 

supplements was widely prevalent. Furthermore, Roy et al. 

[18] reported that the most frequent reasons for consuming 

dietary supplements in Canadian varsity athletes were to 

increase energy and promote recovery. In our study, 

approximately 90% of athletes revealed regularly taking 

one or more supplements, with more than 50% of the 

participants consuming sports drink or whey protein. This 

was supported by Jovanov et al. [19], who reported that the 
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prevalence rate of sports supplement intake was 82.2%, 

with protein supplements being predominant. Previous 

research conducted by Tawfik et al. [20] demonstrated that 

sports supplement intake by young Egyptian athletes 

predominantly included sports drinks (66.9%) and creatine 

(54.3%) for better physical appearance and enhanced 

athletic performance, whereas Adam et al. [6] showed that 

taekwondo athletes might not believe that energy drinks 

and soda enhance their performance. 

However, the findings in our study showed that 

professional athletes have greater odds of consuming whey 

protein than amateur athletes. This result was consistent 

with the previous work of Sebastiá-Rico [21], in which 

female elite soccer players exhibited higher levels of whey 

protein consumption, regardless of their playing position. 

The use of certain performance sports supplements was 

based on the competitive level, with a significantly higher 

intake in top-level athletes, especially whey protein intake 

in male athletes [22]. Similarly, the study by Langan-Evans 

et al. [23] found that a higher prevalence of supplement use 

was found in elite athletes (76%) compared with amateur 

athletes (61%), independent of their gender, age, training 

hours, and types of sports, in which the most popular 

supplement across all competitive levels was whey protein. 

Furthermore, the study by Sheridan et al. [24] proposed an 

individualized approach to the needs and goals of the 

athlete, aimed at improving the frequency of protein intake 

throughout the day with tailored doses. It should be 

considered when to begin supplementation, as there is a 

“window of opportunity.” For example, the continuous 

daily use of protein supplements induced protein synthesis 

after 16–48 h of resistance exercise [25]. Similarly, 

Trommelen et al. [26], reported that the ingestion of whey 

protein typically stimulated muscle protein synthesis rates 

over periods of up to 6 h at rest or following resistance-

type exercise. These findings were supported by our 

study, where more than 74% of participants were likely to 

use supplements on workout days rather than daily. On 

the other hand, Kathure et al. [27] found that 40.9% of elite 

athletes in athletic camps had the right knowledge on 

protein consumption 1-2 hours before an event. 

Interestingly, there was evidence to suggest that the 

participants had the basic knowledge that adding protein 

supplements might induce protein synthesis. 

The current study showed that approximately 50% of the 

overall nutritional knowledge mean scores were less than 

the 75th percentile. This might be a lack of basic knowledge 

among university athletes, which was supported by 

previous studies. For example, Andrews et al. [28] found 

that the overall mean SNK scores (56.9%) for student 

athletes were considered inadequate (mean score <75%). 

Similarly, Badrasawi et al. [13] revealed that the mean 

nutritional knowledge score of 249 sports students in 

universities in Turkey was 11 out of 21, which was related 

to the academic year and level of income. This is in 

agreement with the results reported by Adam et al. [6], who 

showed a notable deficiency in nutritional knowledge with 

a mean score of 5.36 out of 11 among elite young 

taekwondo athletes. Surprisingly, we found that the total 

nutritional knowledge scores were not different between 

the amateur and professional athletes. This was consistent 

with the studies reported by Mitchell et al. [4] and Renard 

et al. [5], which showed no significant differences in 

nutritional knowledge scores between elite and nonelite 

football players. Devlin et al. [29] reported a mean score of 

57% for evidence of nutrition knowledge with no 

differences between elite and sub-elite Australian 

footballers and soccer players in an A-league soccer club. 

In contrast, Trakman et al. [30] reported higher nutritional 

knowledge scores in non-elite than elite players regarding 

macronutrients and supplementation. However, we 

demonstrated that professional athletes were different from 

amateur athletes in terms of their correct responses for 

some nutritional knowledge statements, particularly in the 

protein and hydration questions. Recent research has 

confirmed a better understanding of a nutritional approach 

in adolescent athletes, with a predominant protein intake 

accounting for 10%–35% of their daily caloric intake [31]. 
Besides, Judge et al. [32] reported that collegiate track and 

field throwers who were concerned that dehydration would 

decrease their performance also believed that thirst was the 

best indicator of dehydration. Our study showed that 

overall knowledge scores remained low in both groups; 

although, protein and hydration awareness in professionals 

was superior to amateurs. It was possible that the available 

nutritional information may influence individual dietary 

intakes, which are related to attitudes, behaviors, and 

information resources, revealed by Varamenti et al. [33]. 

However, evidence of ongoing sports nutrition information 

is still controversial. 

Generally, the level of nutritional knowledge varies 

among athlete groups. Therefore, nutrition education 

programs are primarily beneficial for promoting positive 

dietary habits to enhance physical performance and health 

[34]. For instance, Lydon et al. [35] reported that after 

Gaelic Athletic Association (GAA) players in Ireland (n = 

336) participated in a 3-hour nutrition education workshop 

on preparing meals from simple ingredients, they improved 

nutritional knowledge regarding food consumption for 

optimal sports performance, particularly in women. It was 

similar to Tektunali et al. [36] who recruited young female 

endurance athletes (n = 83), with 45 individuals receiving 

six physical nutrition education lectures, and 38 receiving 

no nutrition lectures. The results showed that sports 

nutrition knowledge questionnaire scores increased 

positively following the intervention. Nor et al. [14] 

showed that Malaysian university athletes had inadequate 

overall knowledge scores with no association with their 

levels of sports participation. However, nutrition 

knowledge scores were significantly higher among 

individuals with prior nutrition education compared to 

those without such basic knowledge. Thus, further studies 

may need to explore the novel sport nutrition education 

programs in athletes. 
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5. Conclusions

In summary, the findings indicated that both professional 

and amateur athletes often lack adequate nutritional 

knowledge, which may hinder their ability to meet optimal 

dietary requirements. In the field of sports training, where 

performance, recovery, and long-term health are closely 

linked to nutrition, this gap presents a remarkable 

awareness. Initial nutritional knowledge is a critical factor 

influencing athletes’ dietary behaviors. Therefore, it is 

recommended that athletes and coaches across all levels of 

sport should receive targeted nutritional education 

programs. Such education can enhance dietary awareness, 

support sport-specific training demands, and contribute to 

improved health and athletic performance. 

6. Limitations

First, the snowball sampling method was designed to 

expand the desired characteristics of the target group in 

proportion to the university-athlete community. However, 

some of our findings might be biased compared to 

probability sampling strategies. Thus, reducing bias by 

selecting various initial points from different communities 

and monitoring sample growth may help. Second, the 

samples that were drawn from a specific urban region in 

Thailand might limit the interpretation and generalization 

of the findings to athletes in rural areas or other overseas 

regions, because nutritional practices were diverse. 

Therefore, a multicenter study may be considered in further 

studies. Last, self-reported categorization was designed to 

divide participants as either amateurs or professionals in 

this study by giving a definition to both groups via an 

online questionnaire. Indeed, a self-administered 

questionnaire reduces the time and effort needed for face-

to-face interaction. However, the validity of this 

questionnaire is often uncertain. Thus, the questionnaire 

may include additional questions asking about their 

primary motivation and compensation for engaging in a 

sports activity. 
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