
RUNNING HEAD: MEDIA, DS, AND AAS                1 

 

This article is a post print version. 

 

 

 

Exposure to Media Predicts Use of Dietary Supplements and Anabolic-Androgenic Steroids 

among Flemish Adolescent Boys  

Eline Frison, Laura Vandenbosch, and Steven Eggermont 

Leuven School for Mass Communication Research, Faculty of Social Sciences, KU Leuven, 

Leuven, Belgium 

 

 

Please cite as follows:  

Frison, E., Vandenbosch, L., & Eggermont, S. (2013). Exposure to media predicts use of 

dietary supplements and anabolic-androgenic steroids among Flemish adolescent boys. 

European Journal of Pediatrics, 172(10), 1387-1392. 

 

 

 

 

 

 

 

 

 

 



MEDIA, DS, AND AAS 2 
  

2 
 

Author Note 

 

Eline Frison (Aspirant FWO Vlaanderen), Laura Vandenbosch (Aspirant FWO 

Vlaanderen) and Steven Eggermont (PhD), Leuven School for Mass Communication 

Research, Faculty of Social Sciences, KU Leuven, Leuven, Belgium. 

 

This research was funded by a subsidy from the Flemish Fund for Scientific Research 

(FWO). 

 

Correspondence concerning this article should be addressed to Steven Eggermont, 

Leuven School for Mass Communication Research, Faculty of Social Sciences, KU Leuven, 

Parkstraat 45 (PO box 3603), B-3000 Leuven, Belgium, Tel: +32(0)16 32 32 30, Fax: 

+32(0)16 32 33 12, E-mail: Steven.Eggermont@soc.kuleuven.be 

 

 

 

 

 

 

 

 

 

 

 

 



MEDIA, DS, AND AAS 3 
  

3 
 

  Abstract 

This study examined whether different types of media affect the use of dietary proteins and 

amino acid supplements, and intent to use anabolic-androgenic steroids. A random sample of 

618 boys aged 11-18 years from eight schools in the Flemish part of Belgium completed 

standardized questionnaires as part of the Media and Adolescent Health Study. The survey 

measured exposure to sports media, appearance-focused media, fitness media, use of dietary 

supplements and intent to use anabolic-androgenic steroids. Data were analyzed using logistic 

regressions and are presented as adjusted odds ratios (OR) and 95% confidence intervals (CI). 

8.6% indicated to have used dietary proteins, 3.9% to have used amino acid supplements, and 

11.8% would consider using anabolic-androgenic steroids. After adjusting for fitness activity, 

exposure to fitness media was associated with the use of dietary proteins (OR = 7.24, CI = 

2.25 – 23.28) and amino acid supplements (5.16, 1.21 – 21.92; 44.30, 8.25 – 238). Intent to 

use anabolic-androgenic steroids was associated with exposure to fitness media (2.38, 1.08 – 

5.26; 8.07, 2.55 – 25.53) and appearance-focused media (6.02, 1.40 – 25.82; 8.94, 1.78 – 

44.98). Sports media did not correlate with the use of dietary supplements and intent to use 

anabolic-androgenic steroids. Specific types of media are strong predictors of the use of 

supplements in adolescent boys. This provides an opportunity for intervention and prevention 

through the selection of fitness media as a communication channel. Health practitioners 

should also be aware that the contemporary body culture exerts pressure not only on girls but 

also on boys. 

Keywords: adolescent boys, dietary supplements, anabolic-androgenic steroids, appearance-

focused media, sports media, fitness media 
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Exposure to Media Predicts Use of Dietary Supplements and Anabolic-Androgenic Steroids 

among Flemish Adolescent Boys  

A substantial population of adolescent boys are involved in unhealthy practices to 

enhance sport performance and muscular appearance [8, 22, 24, 34]. Specific concerns have 

been raised regarding boys’ use of dietary supplements (DS) and anabolic-androgenic steroids 

(AAS). Scholars [10] have argued that adolescent use of DS “in non-pharmacologic doses for 

the purpose of improving sports performance” (e.g., dietary proteins and amino acid 

supplements) [1] may lead to unpredictable physiological consequences and may act as a 

“stepping stone” to more harmful types of supplement use [16]. AAS, i.e., derivatives of 

testosterone used to increase muscle size and strength [2], have in adult populations [12, 28] 

been related to adverse effects on the liver, serum lipids and the reproductive [2] 

cardiovascular, and musculoskeletal systems [1]. Behavioral problems associated with AAS 

use are illicit drug use [3, 21, 27], smoking and alcohol consumption [3]. 

One in eight 12-to-18-year-old American boys reported the use of DS, such as protein 

shakes and amino acid supplements [13]. Mattila et al. [23] noted an increase in the use of 

dietary proteins, with 9% of adolescent boys reporting protein use in 1991 and 17% in 2005. 

Half a percent of adolescent boys in Europe [23] to 1.7% in the US [37] have used AAS in the 

past year, whereas the lifetime prevalence was observed to be 3% for Swedish 16- and 17-

year-olds [26] and 4.8% for adolescent boys in the US [11].  

It is important to identify the factors that may encourage the use of these products. 

Mass media have been criticized for promoting the use of DS and AAS among adolescents 

[32, 34]. However, only a few studies have reported relationships between media use and the 

use of products to improve appearance, muscle mass or strength [13], particularly AAS [22]. 

This research did not differentiate according to the type of media content; rather, it examined 

the relationship between overall mass-media exposure and supplement use. This study aims to 



MEDIA, DS, AND AAS 6 
  

6 
 

examine the relationship in more detail based on the hypothesis that the impact of media can 

differ depending on the type of media consumed. 

One mechanism used to explain the influence of media on individuals’ behaviors is the 

well-documented ability of media to alter the perceived social norm [4]. Media content that 

emphasizes the importance of an attractive appearance gradually attributes a normative status 

to attractiveness among those who are frequently exposed to these messages. In line with this 

mechanism, the emphasis on a male ideal of thinness and muscularity [35] in popular 

magazines [29] and television programs [14] has been shown to affect body-related norms and 

body satisfaction in adolescent boys [5], as well as their desire to use body-change strategies, 

such as supplement intake [30]. We therefore expect an effect of appearance-focused media 

on the use of supplements. 

This mechanism has been shown to be stronger when the media content represents 

achievement and success [4]. This finding may explain why sports media could stimulate the 

use of DS and AAS, as media coverage of sports emphasizes the athletic, muscular ideal [18] 

and links it to an image of success reserved for the most physically fit [7]. Therefore, this 

study specifically evaluated the relationship between exposure to appearance-focused and 

sports media and the use of DS and AAS.  

A different mechanism may hold for media that address exercising and muscle 

training. This type of media content not only focuses on physical training but also contains 

information about performance-enhancing products [32]. Studies have found that adolescents 

use these media to gather information regarding DS and AAS [31, 33]. As targeted 

information-seeking has been shown to exert an influence on health-related behaviors [25], 

adolescent boys’ use of fitness media as an information source suggests that the consumption 

of these media may encourage the use of DS and AAS. This impact may be reinforced by the 

finding that the information offered by fitness media is often inaccurate and disregards the 
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associated risks of supplement use [32]; these media highlight the benefits and underexpose 

the disadvantages. Therefore, we expect to find that fitness media predict the use of DS and 

AAS. 

Methods 

Subjects 

We used data from the Media and Adolescent Health Study. To ensure representation 

of different parts of Flanders, the Dutch-speaking part of Belgium, and of Flanders’ different 

schooling levels, we targeted schools located in various regions and schools that provided 

diverse types of schooling [9]. Schools within target groups were randomly selected and 

contacted until the target sample of 500 respondents was assured. The size of the target 

sample was based on prior research [6]. Next, all seventh- and tenth-grade classes in the eight 

selected schools were visited during a regularly scheduled classroom period and asked to 

complete a structured pencil-and-paper questionnaire. The study was presented as an omnibus 

study on the leisure habits of youngsters. Respondents were informed that all answers would 

be treated anonymously. The study was approved by the ethics committee of the faculty (IRB) 

with which we are affiliated. Informed consent was obtained from the legal guardians of the 

children in the study. 

 Seven hundred eighty-five students were enrolled and had consent, but 167 students 

were sick or absent on the day of the study. The final sample size was thus 618 students. The 

mean age was 15.05 years (SD = 1.57). Of the respondents’ fathers, 2.6% has no degree, 

40.7% completed elementary or high school education and 56.7% finished professional or 

academic college education; 2.1% of the mothers has no degree, 31.7% obtained an 

elementary or high school degree and 66.2% finished a professional or academic college 

education. 

Measures 
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Exposure to sports media. Respondents indicated on a 5-point scale how frequently 

they watched each of four popular sports programs on television (e.g., ‘The Sport News’), and 

how many times they visited sports websites and read sports magazines (e.g., ‘Sport 

Magazine’). Answers were scored as follows: never (1), rarely (2), one to two times per 

month (3), one to two times per week (4), and (almost) every day (5).                                        

Exposure to appearance-focused media. Respondents indicated on a 5-point scale (never = 

1; (almost) every day = 5) how frequently they watched music videos and 15 popular 

television shows that focused on appearance (e.g., ‘I Used to be Fat’), visited sex sites (i.e., 

sites with pictures or videos in which people have sex), and read celebrity magazines (e.g., 

‘Story’), youth magazines (e.g., ‘Joepie’), men’s magazines (e.g., ‘Playboy’) and health 

magazines (e.g., ‘Men’s Health’). Those media [38, 20] have been shown to place strong 

visual emphasis on beauty ideals and can therefore be classified as appearance-focused media. 

Exposure to fitness media. Participants indicated on a 5-point scale (never = 1; almost every 

day = 5) how often they visited fitness sites (i.e., sites with information about fitness) and 

read fitness magazines (e.g., ‘Health & Fitness’).  

For each of these three exposure measures, the items were summed and divided by the 

total of the items. These estimates of exposure were again recoded into a categorical variable 

with five categories for the purpose of the analysis.  

Use of DS. Participants were asked whether they had ever used dietary proteins and 

amino acid supplements to enhance their sport performance (no = 0; yes = 1). 

Intention to use AAS. As AAS are illegal, participants were asked whether they 

planned to use AAS in the future (rather than whether they currently used or had used AAS). 

This item was measured using three response categories, i.e., no (0), yes (1) or maybe (2) but 

recoded into a dichotomous variable with two response categories, i.e.., no (0) and yes or 

maybe (1), for the purpose of the analysis.  
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Control variables. Respondents answered questions regarding their age, educational 

level of their parents (no degree = 1; elementary = 2; high school = 3, professional or 

academic college = 4), weight, height and fitness activity (no = 0; yes = 1).  

Data analysis 

 Binary logistic regression analyses were used to predict DS and AAS use based on 

exposure to sports media, appearance-focused media and fitness media. Of the control 

variables (i.e., age, body mass index (BMI), education parents, fitness activity) only fitness 

activity significantly associated with all types of media exposure, DS use and intention to use 

AAS. As a result, the logistic regression analyses adjusted for adolescents’ fitness activity.  

In order to detect potential differences between schools, z-tests were run regarding the 

use of dietary proteins (z = .89; p = .38; ρ = 2%), amino acid supplements (z = 1.23; p = .22; ρ 

= 21%) and intention to use AAS (z = .52; p = .61; ρ = 3%). As this analyses showed that the 

cross-school variance was not significant, multilevel models were not further developed [19].  

Analyses were performed using SPSS 20.0. All results reported were two-sided and 

differences at P-values of ≤ .05 were accepted as significant.  

Results 

Descriptive data  

The average BMI was 20.22 (SD = 3.10). One third of the participants (29.2%) 

engaged in fitness activity. The descriptive data regarding all types of media exposure, DS  

use and intention to use AAS are summarized in table 1.  

[Table 1 about here] 

Media Exposure and DS Use 

Table 2 shows the results of two binary logistic regression analyses predicting the use 

of dietary proteins and amino acid supplements. The model for dietary proteins showed that 

boys who used fitness media one to two times per month were more than seven times more 
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likely to have ever used dietary proteins than non-users of such media (OR: 7.24; 95% CI: 

2.25 – 23.28). The model for amino acid supplements showed that boys who rarely used 

fitness media were approximately five times more likely to have ever used amino acid 

supplements than boys who never used fitness media (OR: 5.16; 95% CI: 1.21 – 21.92). Boys 

who used fitness media one to two times per month were more than 44 times more likely to 

have ever used amino acid supplements (OR: 44.30; 95% CI: 8.25 – 238).  Exposure to sports 

and appearance-focused media was not related to the use of DS. 

Media Exposure and Intention to Use AAS  

Table 2 shows that boys who rarely used appearance-focused media were six times 

more likely to consider the use of AAS (OR: 6.02; 95% CI: 1.40 – 25.82) than boys who 

never used those media. Additionally, boys who used appearance-focused media one to two 

times per month were almost nine times more likely to consider the use of AAS (OR: 8.94; 

95% CI: 1.78 – 44.98). Furthermore, boys who rarely used fitness media were more than 

twice as likely to consider the use of AAS (OR: 2.38; 95% CI: 1.08 – 5.26) than boys who 

never used fitness-media. Boys who used fitness media one to two times per month were eight 

times more likely to consider the use of AAS (OR: 8.07; 95% CI: 2.55 – 25.53). Exposure to 

sports media was not related to the use of DS. 

 [Table 2 about here] 

Discussion 

This study found support for the concern that adolescent boys use supplements to 

enhance performance in sports or to improve their appearance. Similar to the results of Field 

et al. [13] and Mattila et al. [23], our study found that 8.6% of the boys had ever used dietary 

proteins and that 3.9% had used amino acid supplements. In addition, 11.8% of the boys 

intended to use AAS. Adolescent boys’ use of supplements is related to exposure to 
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appearance-focused media and fitness media. This study provides the first empirical evidence 

that this impact differs according to type of media.  

Findings showed that boys who rarely used fitness media were approximately five 

times more likely to have ever used amino acid supplements and more than twice as likely to 

consider the use of AAS compared to boys who never used fitness media. Furthermore, 

compared to boys who never used fitness media, boys who used fitness media one to two 

times per month were approximately seven times more likely to have ever used dietary 

proteins, approximately 44 times more likely to have ever used amino acid supplements, and 

approximately eight times more likely to consider the use of AAS.  

Only fitness content in the media was a consistent predictor for all supplements. There 

are at least two ways to interpret this finding. First, the explicit attention fitness media give to 

the use of performance-enhancing products directly encourages boys to use DS and AAS, 

perhaps in combination with the tendency of these media to underexpose the adverse 

consequences of supplement use. This interpretation suggests that prevention efforts and 

attempts at regulation could focus on fitness media. Prevention and/or regulation may be 

needed to reduce the amount of attention given to supplements in fitness media (both in 

editorial content and in advertising) and to balance the attention given to the expected, desired 

consequences of supplement use with explicit consideration of their harmful side effects. 

Second, the finding that exposure to fitness media is strongly associated with the use of 

supplements does not necessarily indicate a causal relationship. The use of performance-

enhancing products may rather be part of a lifestyle that includes the use of fitness media [20, 

23]. This interpretation, however, still implies that fitness media may be suitable 

communication channels for prevention purposes. Although fitness media may not be directly 

responsible for encouraging the use of these products, the present study at least demonstrates 
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that they may be used to reach (future) users of performance-enhancing products. This 

knowledge may prove valuable to organizations and governments planning prevention efforts. 

Appearance-focused media are also related to the use of supplements. Boys who rarely 

used appearance-focused media or used it one to two times per month were six to nine times 

more likely to consider the use of AAS, which is the product most likely to be used for muscle 

development. This finding may have important implications. Whereas previous research [17] 

reported that appearance-focused media may lead to, for instance, disordered eating patterns 

in adolescent girls, this study supports the fairly recent understanding that such effects may 

not be restricted to girls. Western society, and mass media in particular, have been shown to 

consider male appearance standards as important cues for success in life or for sexual 

attractiveness [15]. Appearance worries and related appearance-modification behaviors, such 

as power-lifting and the use of beauty products have been found to be part of modern young 

men’s lives [15, 36]. Although the present study does not allow causal statements, it seems to 

offer additional evidence that this body culture may be related to the use of AAS and suggests 

that this relationship is independent of the influence of fitness media and sports media. This 

finding indicates not only that a culture of attractiveness also exists in boys and that this 

culture is distinct from a culture of performance and physical achievement but also that 

society’s emphasis on attractiveness can be part of a process that is at least related to harmful 

conduct among adolescent boys. It is important that educators, practitioners and organizations 

concerned with the well-being of young people fully understand this phenomenon.  

The use of sports media was not a significant predictor in the present study. In spite of 

previous research that indicated the prominence in sports media of body ideals [18] and 

achievement and success [7], the use of supplements was not higher in boys who frequently 

consumed sports media. One explanation may be that sports media report extensively on the 

use of doping substances and tend to portray the use of these products as objectionable, a form 
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of cheating and even as criminal behavior. Such disapproving media reports may 

counterbalance the appealing image of physical strength and success. Although the findings of 

this study were strengthened by its focus on different types of media content, the study was 

limited in some respects. For example, because this study was cross-sectional, future 

experimental and longitudinal studies will be needed to explore the temporal and causal order 

of the impact of media exposure on supplement use. In addition, the study focused on dietary 

proteins and amino acid supplements, because previous research indicated that these 

supplements have been popular among adolescent boys [6, 23]. Future research should 

expand the variety of substances explored and examine the relationship between media 

exposure and other types of DS. 

The purpose of this study was to gain a more detailed picture of the use of 

supplements and the influence of mass media thereon. To this end, we distinguished among 

three types of media and identified fitness media as a particularly strong predictor of the use 

of DS and AAS. We showed that there is an important difference between the indirect 

influence of media that attach importance to attractiveness and appearance and the more direct 

impact of media that provide relevant and affirmative information on supplements. The 

distinction among different types of content further revealed that the relationship between 

media and the use of supplements is not necessarily straightforward and causal. The findings 

point to processes embedded in a lifestyle or in a society-wide culture, which places the 

relationship between media and the use of supplements in another, more specific light. 
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Table 1 

Distribution of media exposure, use of dietary proteins and amino acid supplements and intent to use 

anabolic-androgenic steroids  

 % (n) 

Exposure to sports media 

   Never 

   Rarely 

   One to two times per month 

   One to two times per week 

   (almost) every day 

Exposure to appearance-focused media 

   Never 

   Rarely 

   One to two times per month 

   One to two times per week 

Exposure to fitness media 

   Never 

   Rarely 

   One to two times per month 

   One to two times per week 

Ever used dietary proteins (powder or shakes) 

 

25.8 (139) 

31.5 (170) 

24.5 (132) 

15.8 (85) 

2.4 (13) 

 

22.4 (116) 

67.7 (351) 

9.8 (51) 

0.2 (1) 

 

78.6 (456) 

15.2 (88) 

5.3 (31) 

0.9 (5) 

8.6 (53) 

Ever used amino acid supplements 3.9 (24) 

Intent to use anabolic-androgenic steroids 11.8 (73) 

n = number of respondents 
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Table 2  

Predictors of the use of dietary proteins and amino acid supplements and intent to use anabolic-

androgenic steroids 

 OR (95% CI) for  

dietary protein use 

OR (95% CI) for  

amino acid supplement 

use 

OR (95% CI) for 

intent to use anabolic-

androgenic steroids 

Fitness activity 

No 

Yes 

 

 

1.0 (referent) 

5.69 (2.55-12.69)** 

 

 

1.0 (referent) 

23.23 (2.82-191.31)* 

 

 

1.0 (referent) 

.74 (.35-1.54) 

Exposure to sports media 

Never 

Rarely 

 

1.0 (referent) 

1.43 (.48-4.19) 

 

1.0 (referent) 

.54 (.09-3.38) 

 

1.0 (referent) 

2.42 (.84-6.95) 

One to two times per month 1.41 (.45-.438) 1.01(.18-6.37) 1.93 (.63-5.95) 

On to two times per week 1.17 (.34-4.38) .29 (.04-2.35) 2.07 (.65-6.56) 

(almost) everyday 2.69 (.34-20.96) .00 (.00) 5.93 (1.14-30.79) 

Exposure to appearance-

focused media 

Never 

Rarely 

 

 

1.0 (referent) 

1.08 (.40-2.94) 

 

 

1.0 (referent) 

.90 (.18-4.43) 

 

 

1.0 (referent) 

6.02 (1.40-25.85)* 

One to two times per month .70 (.17-2.86) .63 (.07-5.39) 8.94 (1.78-44.98)** 

One to two times per week .00 (.00) .00 (.00) .00 (.00) 

Exposure to fitness media 

Never 

Rarely 

 

1.0 (referent) 

2.06 (.87-4.90) 

 

(1.0) (referent) 

5.16 (1.22-21.92)* 

 

(1.0) (referent) 

2.38 (1.08-5.26)* 

One to two times per month 7.24 (2.25-23.28)** 44.30 (8.25-238)** 8.07 (2.55-25.53)** 

On to two times per week .00 (.00) .00 (.00) .00 (.00) 

All models were adjusted for fitness activity; *p<.05; **p<.01; ***p<.001 


