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Abstract

Background: The doping control tests have identified several cases of drug abuse in sports in Japan. In particular, drug abuse by collegiate 
athletes is a major problem. Furthermore, there is a high prevalence of drug supplement use in young athletes. Therefore, social interventions are 
required to prevent drug abuse and dietary supplement use in sports. However, these issues have remained unexplored in Japan.

Aim: We explored the state of drug abuse and dietary supplement use in sports as well as the attitude toward it during in young individuals, 
particularly colligate athletes. We also evaluated the sex differences between collegiate athletes in terms of the state of drug abuse in sports and 
attitude toward it in Japan. Our results may suggest the need to modify the anti-doping or anti-drug abuse policies in sports according to the sex 
difference.

Methods: This study included almost 500 collegiate athletes (16.7% females) from a Japanese physical education university. The study 
questionnaire was administered to students enrolled in sports medicine or health care studies classes. The questionnaire evaluated the state of 
drug abuse and dietary supplement use in sports, as well as the attitude toward doping.

Results: There were no sex differences between responses to the questionnaire, except for the use of dietary supplement use. Furthermore, there 
were no significant sex differences in the attitude toward doping.

Conclusions: Both male and female collegiate athletes tend to forgive drug abuse in sports in Japan. Conversely, although dietary supplement 
use in sports was suggested by both male and female athletes, female athletes did not use the supplements. Therefore, systematic interventions 
should be designed to provide anti-doping and anti-drug abuse education in sports to avoid drug abuse.
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Introduction

Athletes often use dietary supplements, such as “proteins”, “amino acids”, 
and “vitamins”, to enhance their performance during games and exercises. Many 
collegiate athletes worldwide use various performance enhancement drugs and 
dietary supplements, such as “proteins”, “amino acids” and “creatine” [1–6]. The 
results of doping tests are reported by World Anti-Doping Agency or corresponding 
national bodies. Positive doping test results are informed via mass communication 
at the Olympic Games and in the other competitive sports. To improve the anti-
doping strategies, it is essential to explore the psychological background and 
attitude toward drug abuse and use of performance enhancement supplements. 
Such efforts are essential for the future of young collegiate athletes. 

Takahashi showed that drug abuse by athletes or athletic enthusiasts 
is increasing in Japan, similar to the trend worldwide [7]. Some studies have 
evaluated the telephone or Internet-based consultations for athletes who 
experience side effects of performance enhancement drugs. A previous study 
from Japan showed that drug abusers have obtained information regarding drug 
use and purchased drugs using bulletin boards on websites managed by drug 
providers [8]. 
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We conducted a survey to analyse the behaviour and attitude regarding drug 
abuse and dietary supplement use in sports among Japanese collegiate athletes. 
The athletes wanted to get more information on the use of drugs. However, the 
sex differences between the attitude toward drug abuse and dietary supplement 
use in sports was not clear.

In Japan, drug abuse compounded with doping in sports is a crime. In 
particular, amphetamine use is illegal in Japan. However, the arrest rate for use 
of drugs in Japan is lower for females than males. Furthermore, there were a 
less number of positive doping test results in females than males in Japan [9]. 
Consequently, we hypothesized that there may be sex differences in the attitude 
toward drug abuse. We performed this survey to test our hypothesis in collegiate 
athletes.

Materials and Methods
The present study was conducted on students enrolled in a physical 

education university located in the country area. This university teams have 
good performance in Judo, kendo, naginata, and other Budo events in college 
sports. Field and track events, baseball, volleyball, lifesaving competitions, and 
powerlifting teams from the university have a good performance, too. Some 
students are also candidates for Olympic events. Most students belong to the 
sports teams.

Participants were enrolled in one of the two sports medicine classes or a 
health care studies class (438 and 320 participants, respectively). An anonymous 
self-completed questionnaire on drug or dietary supplement use in sports was 
distributed to each class at the beginning of each semester (Table 1). Almost all 
respondents were second-year students, whereas a few were third- and fourth-
year students. In this university, each grade consists of almost 500 students 
(16.7% of females). In the three classes surveyed, 10.7% were females. Although 
we attempted to protect the anonymity of respondents, the questionnaire included 
a question on grade and sex. We explained the objectives of this research to the 
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potential study participants and clearly stated that participation in the survey is 
voluntary.

The results of this questionnaire were not shared with the university 
managers, even if someone admitted to using an illegal drug. All students 
answered the questions regarding illegal drug use. The questionnaire consisted 
of five sections. We used the same questionnaire as the one used in our 
preliminary research [7]. The first question asked whether or not the responders 
were using a drug and, if so, the second question asked which of the following 
drugs were used: stimulants, anabolic agents (AAS, β2 stimulant, and growth
hormone), erythropoietin, diuretics, or others (respondents were asked to provide 
details). Section II included two questions regarding the attitude of respondents 
toward doping and the use of medicines in the daily life as athletes. Section III 
asked whether the respondents would agree to a hypothetical situation whereby 
the respondent would use a drug undetectable by the doping control, win a 
gold medal, and have a lifespan of only 5 years thereafter. Section IV included 
questions regarding dietary supplements. The first question asked whether the 
respondent used dietary supplements and, if so, the second question asked 
which dietary supplements were used. Section V comprised of a question on 
eating or drinking before playing a game.

Because it was necessary to identify the gender differences in responses 

to questions, we used a distribution-free test: Fisher’s probability method or chi 
square test (χ2). The significance level for statistical analyses was set at p <
0.05. Finally, this research was approved bythe research ethic committee of the 
physical educational university.

Results
We compared the sex differences in the responses to Questions I-1, II-1, 

II-2, III-1, and IV-1.

The response rate of the questionnaire was 100%. There were 321 male
responders and 34 female responders.

First, we will present the responses of male students. The answers to 
Question I-1 showed that there were 3 drug abusers (0.9％), 283 non-abusers 
(88.2%), and 35 non-responders (10.9%) (Figure 1). The answers to Question 
II-1 showed that 233 (72.6%) respondents considered doping “bad” (14.3%),
46 (79.1%) considered it “not good or permissible”, and 42 (13.1%) did not
respond (Figure 2). The answers to Question II-2 showed that 239 (74.5%)
participants were against taking medicine, whereas 54 (16.8%) were not against
it and 28 (8.7%) provided no response (Figure 3). In Question III-1, regarding

Figure 1.Ⅰ-1 are you using performance-enhancing drugs? (males).
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Table 1. Questionnaire about doping use, attribution to doping and dietary supplements.

Ⅰ. Questionnaire about drugs

1. Are you using performance-enhancing drugs? Yes / No
2. If your answer was yes to question 1, what are you using now? Stimulants, anabolic agent (anabolic androgenic steroid, β2 stimulant, and growth hormone), erythropoietin, 
diuretics, and others
3. Which anabolic agents, if any, are you using?
4. What is your objective of use of anabolic agents, if you use them?
5. What are the effects of using anabolic agents, if you use them?
6. What are the side effects of using anabolic agents, if you use them?
7. Which performance-enhancing drugs have you used?

Ⅱ. Questions about attribution to doping and daily life attribution to drug use as athletes.

1. What do you think about doping? Bad / Not bad or permissible / No answer
2. Do you mind using medicines, for example when you catch a cold?

Ⅲ. If you are not detected on the doping test, even if you use a drug, and you can win the gold medal. However, your life span is only five years from now. 

1. Would you use the drug? Yes / No
2. If you have any additional opinions about it, please write them here.

Ⅳ. Questions about dietary supplementation.

1. Are you using dietary supplements?
2. Which dietary supplements, if any, are you using? Yes? “Proteins”, amino acids, iron, creatine, supplements compounded with anabolic agents, supplements with stimulants
3. Which dietary supplements are you using, if any?
4. What is your objective of use of dietary supplements, if you use them?
5. What are the effects of using dietary supplements, if you use them? 
6. What are the side effects of using dietary supplements, if you use them?
7. Which dietary supplements have you tried?

Ⅴ. What do you always drink or eat before you play a game? You can select multiple answers.
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the hypothetical situation related to drug abuse with the aim of winning a gold 
medal, 37 (11.5%) answered “yes”, 243 (75.7%) “no”, and 41 (12.8%) provided 
“no answer” (Figure 4). 

In Question IV-1 regarding the use of dietary supplements by the responders, 
102 (31.8%) replied “yes”, 218 (67.9%) replied “no”, and 1 (0.3%) provided no 
answer (Figure 5). 

Next, we present the results for female respondents. The responses to 
Question I-1 showed that all 34 were non-abusers (100.0%) (Figure 6). The 
answers to Question II-1 showed that 27 (79.5%) considered doping “bad”, 6 
(17.6%) considered it “not good or permissible”, and 1(2.9%) provided “no 

answer” (Figure 7). In Question II-2 regarding whether the responder was against 
taking medicines, 29 (85.3%) said “yes” and 5 (14.7%) said “no” (Figure 8). In 
Question III-1 regarding the hypothetical situation regarding drug abuse with the 
aim of winning a gold medal, 3 (8.8%) answered “yes” and 31 (75.7%) answered 
“no” (Figure 9). In Question IV-1, which asked whether the responder used 
dietary supplements, 1 (2.9%) respondent stated “yes” and 33 (97.1%) stated 
“no” (Figure 10). 

This study was performed according to the Declaration of Helsinki and 
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Figure 4. Ⅲ-1 if you are not detected on the doping test, even if you use a drug, and 
you can win the gold medal. however, your life span is only five years from now, would 
you use the drug? yes / no (males).
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Figure 5. Ⅳ-1 are you using dietary supplements? (males).
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Figure 6.Ⅰ-1 are you using performance-enhancing drugs? (females).
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Figure 3. Ⅱ-2 do you mind using medicines, for example when you catch a cold? 
(males).

Figure 2. Ⅱ-1 what do you think about doping? (males).
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Figure 7.Ⅱ-1 what do you think about doping? (females).
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Figure 8.Ⅱ-2 do you mind using medicines, for example when you catch a cold? 
(females).
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Figure 9. Ⅲ-1 if you are not detected on the doping test, even if you use a drug, and you 
can win the gold medal. however, your life span is only five years from now. would you 
use the drug? yes / no (females).
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Figure 10. Ⅳ-1 are you using dietary supplements? (females).

the guidelines of the ethics board of our university. As to Question III-2, one 
of the respondents who answered “yes” said that it was only important to win 
the gold medal and another stated that they desired to win a medal. One of the 
respondents who answered “no” said that he/she did not want to win a medal if 
his/her life span would be shortened, and another stated that medals should be 
won based on personal skills without the aid of drugs.

Next, we investigated the sex differences between the responses. There 
were no significant sex differences in the responses to Questions I-1, II-1, II-2, 
and III-1. However, there was a significant difference in the response to Question 
IV-1 between males and females (p < 0.05) (Table 2).

Discussion

Question I-1 asked regarding the use of drugs, which showed that there were 
a few drug abusers in the university. Importantly, none of the drug abusers were 
females. However, there were a few male drug abusers. In a study of student 
athletes from a California college, 3.3% were AAS abusers. Furthermore, sex-
specific incidence rates for drug abuse were 4.2% for males and 1.2% for females 
[10]. Although the comparison between Japan and the USA is difficult because 
our research was performed in a single college, it is possible that the drug abuse 
rate of collegiate athletes is less in Japan than in the USA. Furthermore, Enno 
P, et al. reported that the use of doping among male athletes was significantly 
higher than in females based on the doping test in Flanders [11]. We confirmed 
the existence of drug abusers in sports, suggesting that it is necessary to provide 
anti-drug abuse and anti-doping education in sports. Williamson administered 
questionnaires on drug abuse in sports, especially AAS, in the UK in 1993 [12]. 
They reported that the use of anabolic steroids would be widespread among 
young people in the UK. Another study showed that doping is not prevalent or 
worth the risk for Canadian Interuniversity Sport (CIS) [13]. The state of doping 
prevalence probably differs between countries and athletic events. However, our 
data did not suggest such results. We could not identify previous similar studies, 
which may because of the spiritual culture to abuse drugs since the opium war 
(1839–42) in Japan.

We asked about the attitude toward doping in Question Ⅱ-1 and found 
no significant sex differences in the responses. Kondric M, et al. reported that 
females were generally less oriented toward substance use and misuse than 
their male counterparts, with no significant differences between sports, except 
for badminton players in Slovenia [14].

We found no sex differences in the fundamental knowledge of doping in 
Question Ⅱ-2. Almost all athletes were aware that collegiate athletes must not 
use drugs.

Furthermore, we asked about the attitude toward doping in Question Ⅲ-1. 
Although there was no sex difference, surprisingly, some male and female 
collegiate athletes recommended drug abuse in sports. A previous study 

found that younger cyclists were not concerned about the long-term health 
consequences of banned substances and were more focused on their short-term 
performance-enhancing benefits [15]. However, male athletes stated that they 
used ephedra to improve their athletic performance, while females stated that 
they used the drug for weight loss [16].

In addition, we asked the athletes whether they used dietary supplements, 
and found that males had a higher use of dietary supplements than females. 
Muller SM, et al. showed that male athletes reported a higher drive for size, 
speed, and power, whereas female athletes were more concerned with body fat, 
more likely to restrict caloric intake, and were more prone to using weight loss 
supplements [17]. A similar study found that the women used less doping agents 
and were prone to contact the health care at an early stage, probably due to the 
adverse effects [18]. Solheim SA, et al. reported that the use of non-ergogenic 
nutrition supplements was more prevalent in female than in male Danish elite 
athletes and fitness customers [19]. Our results are similar to those of previous 
studies in terms of avoiding dietary supplements.

There were no sex differences in drug abuse in sports. Our results were 
not similar to the preliminary study regarding sex disparity and less prevalent 
addiction behaviour in females than in males [20]. However, a previous study 
suggested that dietary supplement users have a significantly greater positive 
attitude toward doping and expressed a significantly greater belief that doping 
is effective. This suggests that nutritional users were significantly more in favor 
of competing in situations that allow doping [21]. Furthermore, the use of legal 
supplements and positive attitudes towards doping were the strongest positive 
correlates of doping intentions and behaviours [22]. In the present study, we 
found that female collegiate athletes do not support doping or performance-
enhancement supplement use. These results may be derived from the differences 
in the personalities between countries. In addition, there are differential influences 
of the social, educational, sports, and religious factors in relation to the negative 
consequences of the doping behaviours. Such differential influence must be 
considered in tailoring the anti-doping policy and interventions [23]. There 
were significant differences in the knowledge, attitudes, and perceptions related 
to doping in favour of collegiate athletes who had previously participated in sport 
competitions [24]. Our findings suggest that Japanese people tend to avoid drug 
abuse, especially illegal drugs, since the opioid war in 1840, although we could 
not find any previous studies. A previous study reported that females had a 
significantly greater favourable attitude toward anti-doping control than males, as 
suggested by the ego orientation and task one related to attitude toward it [25]. 
However, in females, a lower competitive achievement was evidenced as a risk 
factor for neutral potential doping behaviour. Higher neutral and positive potential 
doping behaviours were identified in girls who began intensive training at a 
young age [26]. This suggests that competitive female athletes have a tendency 
to allow doping. However, as female athletes are less exposed to doping than 
male athletes, there were significant differences in their doping attitude and/or in 
doping profiling [27]. Erickson K, et al. reported that the role effects of gender and 
country on athletes’ substance use behaviours and anticipated their responses 
related to addressing substance use [28]. In our research, there were no 
significant differences between male and female collegiate athletes, suggesting 
no sex differences in the desire to win and permission to abuse drugs in sports.

The win and goal orientation as well as competitiveness of athletes do not 
play a significant role in doping behaviour, but win orientation has an effect 
on doping attitude. Therefore, sports orientation and doping behaviour are not 
directly related [29].

Some studies suggest that drug education programs for student and 
collegiate athletes are effective in preventing drug abuse in sports [30-33]. 
Because this questionnaire was administered to collegiate athletes enrolled in 
a class of sports medicine, these results reflect the state without drug education 
programs. Therefore, the results may be different after implementing drug 
education programs.

In addition, we believe that it was necessary to evaluate collegiate athletes 
enrolled in physical education at a university in a big city because these athletes 
were intelligent and strong. Based on our results, further research is required 
on this topic in the physical educational universities located in urban cities, for 
example, Faculty of Health and Sports Science, Juntendo University.

Conclusion

We performed a questionnaire study of drug abuse in sports in a physical 

Table 2. Statistical results for sex differences.

Question I-1 ns
Question II-1 ns
Question II-2 ns
Question III-1 ns
Question IV-1 p < 0.05
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education university. There were a few drug abusers in sports among our study 
respondents, of whom all were males. Our results reflect the state of drug abuse 
in Japanese sports. Dietary supplements use was significantly more common 
in males than in females. In conclusion, there were no differences between 
male and female collegiate athletes regarding attitude toward performance 
enhancement drug abuse. In addition, it is necessary to provide anti-doping and 
anti-drug abuse education in sports to prevent these issues.
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