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INTRODUCTON 

Anabolic-androgenic steroids (AASs) and 

nutritional supplements increase physical 

performance or enhance recovery from physical 

exertion; such an effect is known as the ergogenic 

effect1. In addition, more recent studies reveal that 

ABSTRACT 

Background: The intake of anabolic -androgenic steroids (AASs) and nutritional supplements as ergogenic aids 

has been increasing among young men in Benghazi, Libya. Objectives: To assess the use of AASs and 

nutritional supplements by undergraduate male students in the faculty of Pharmacy and faculty of Medicine at 

the University of Benghazi. Moreover, is to investigate the awareness and knowledge of students regarding the 

health consequences ASSs and nutritional supplements intake. Subjects and Methods: A cross sectional study 

involved 350 undergraduate male students from both Pharmacy and Medicine the faculty. Self-administered 

questionnaires were distributed randomly during the period of the study which was conducted from January to 

May 2019. Results: 31% of the students used AASs and/or nutritional supplements. Out of the 31 %, 53% used 

protein supplements, 24% used AASs, 9% used both protein and AASs and 14% used other nutritional 

supplements. Only 8% of the students who used AASs and/or nutritional supplements had experienced some 

adverse effects. Increased blood pressure was the most prevalent adverse effects among those students (36%). 

However, 65% of students reported no awareness about health risks of the ergogenic substances presented at the 

marketing points. Conclusions: The use of AASs and nutritional supplements by undergraduate students was 

without any awareness about the possible health consequences. Hence, an awareness and guidance should be 

provided by health care professionals providing ergogenic substances. 
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AASs and nutritional supplements are used often to 

improve appearance as well2. Over the last two 

decades, the use of AASs and nutritional 

supplements has increased among young men and 

women3. 

AASs and nutritional supplements are not only 

taken by athletes and body builders. In reality, the 

majority of the users of AASs and nutritional 

supplements are nonathletic weightlifters4. 

Moreover, some studies showed that university 

students used AASs and nutritional supplements not 

only to enhance their performance and appearance 

but also to improve their academic concentration5-7. 

AASs are synthetic derivatives of testosterone that 

are used to treat various conditions such men 

hypogonadism and/or impotence, reverse the 

wasting effects of conditions such burns, and used 

to treat chronic debilitating illnesses8. In addition, 

AASs are pharmacological ergogenic aids (PEAs)1, 

and they are among the most common used types of 

ergogenic substances as AASs increase the muscle 

activity and enhance performance of athletes. 

However, the use of AASs as ergogenic aids might 

be associated with adverse health consequences due 

to the consumption of large doses by athletes and 

the long- term use. It was reported that AASs are 

taken in doses 10 to 100 × the recommended 

therapeutic dose for the purpose of physique 

enhancement9,10. The adverse effects of AASs can 

be very serious and may cause death.  

The use of AASs and growth hormones is 

increasing not only among athletes but also among 

non-athletic exercisers. Wiefferink et al, reported 

that AASs and growth hormones are used 3-31% 

among gym users and from 16-50% among 

bodybuilders11. Other studies reported that non 

athletic weight lifters and exercisers not actively 

involved in organized athletic activity are among 

the users of PEAs and nutritional supplements2,4. In 

the United States, more than 3 million people were 

reported to be using or to have used ergogenic 

supplements12. It was reported that approximately 

one million Americans were using AAS in the 

1980s13, and one in five American athletes are using 

one form or another of AAS14. 

Nutritional supplements or nutritional ergogenic 

aids such as vitamins, amino acids, herbs, 

carbohydrate, creatine and protein supplements are 

widely available in the market15. Aggressive 

marketing has led millions elite athletes to use 

nutrition supplements to improve performance, 

regardless the cost and potential risks of these 

aids16.  

In fact, the consumption of unregulated nutritional 

supplements is associated with high risks such as 

absence of active ingredients, the presence of 

microbial, foreign objects and toxic agents which 

may lead to potential harmful effects17. Moreover, 

several studies showed that nutritional supplements 

contained undeclared hormones or prohormones. 

One study analyzed 634 nutritional products from 

215 suppliers in 13 countries, this study showed that 

94% of the supplements contained hormones or 

prohormones that were not listed in the supplement 

label18. 

Furthermore, nutritional supplements could be 

contaminated with heavy metals. In 2010, a review 

study showed that two commercially available 

protein supplements were found to be contaminated 

with lead19, another similar study in 2012 found that 

some protein powders and drinks contained levels 

of heavy metals higher than the safe levels proposed 

by the US Pharmacopoeia20.  

In the Middle East, there are many studies 

investigated the intake ASSs and nutritional 

supplements among the general population, college 

students, athletes and bodybuilders21-26. In Benghazi 

(The second biggest city in Libya), the use of 

steroids and nutritional supplements was noticeably 

spread among athletic and non-athletic young men. 

The misperception that AASs and nutritional 

supplements use is safe or that adverse effects are 

manageable is widely spread among users. This use 

appears to be without professional supervision. 

Hence, this study aimed to assess the use of AASs 

and nutritional supplements intake especially 

protein supplements among undergraduate male 

students in both Pharmacy and Medicine Colleges 

at the University of Benghazi. Moreover, is to 

investigate the students’ knowledge and awareness 
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regarding the possible health risks of AASs and 

nutritional supplements intake. 

 

SUBJECTS AND METHODS 

Design 

A cross sectional study involved only male students 

from both Pharmacy and Medicine faculties at the 

University of Benghazi. The study was conducted 

from January to May 2019. 

Subjects 

The study included 350 male students, age (18- less 

than 30 years old), 150 students from the School of 

Pharmacy and 250 students from the School of 

Medicine.  

Data collection  

Data was collected using a self-administered 

questionnaire randomly distributed among students. 

Students were asked to answer all questions without 

any interference. The questionnaire involved 17 

questions which were divided into 3 main parts. The 

first part included questions regarding age, health 

status of students, types of ergogenic substances 

used, motives for use and source of supply of AASs 

and nutritional supplements. The second part 

reflects students’ knowledge regarding AASs and 

nutritional supplements and the adverse effects 

encountered by students using AASs and nutritional 

supplements. The third part included questions 

concerning student knowledge of the possible health 

risks of AASs. 

Data Analysis 

Response to each question was coded and 

subsequently was analyzed using Statistical Product 

and Service Solution (SPSS) version 25.00 software 

package was used for the analysis of results. 

 

RESULTS AND DISCUSSION 

Age, health status of students, types of used 

ergogenic substances, motives for use and source 

of supply 

The majority of students (63%) were in the age 

range (18-25 years old) as appeared in [Table No.1], 

37% of students were above 25 years old. 86% of 

students have no disease history, while  3% and 4% 

of the students have hypertension and diabetes 

respectively. Less than 50% of the study sample 

used AASs and/or nutritional supplements (31%), 

whereas 70% did not use any ergogenic substance 

[Table No.1].  

Out of the students (31% of the total number of 

students) using AASs and/or nutritional 

supplements, 53% of students used protein 

supplements, 24% used AASs, 9% of students used 

AASs and  protein supplements and 14% used other 

nutritional supplements which could be vitamins, 

minerals, amino acids, herbal or any other  

nutritional supplements [Table No.2].  

The main reason for using AASs and nutritional 

supplements by students was  their conviction that  

such substance improve appearance, performance 

and/or general health (47%), the second and third 

reasons were the students interest to use such 

supplements and due to the experience of  friends 

(40%,14% ) respectively [Table No.2]. The main 

source of supply for AASs and nutritional 

supplements for students was the gym (48%) and 

the nutritional supplements stores (36%), followed 

by pharmacies and other sources of supply (13% 

and 3%) respectively [Table No.2]. 

Students’ knowledge regarding AASs and 

nutritional supplements 
As shown in Table No.3, the majority of students 

(70%) had knowledge about AASs and nutritional 

supplements. Out of the 70%, around half of the 

students received information from internet, while 

46% received information from an athletic friend 

and 5 % from the nutritional supplement stores. 

Most students (65%) reported no awareness 

regarding AASs and nutritional supplements at the 

market, whereas 35% reported yes [Table No.3].  

Moreover, 27% of the participants in this study 

reported exercising at the gym, 65% of the students 

who exercise reported receiving no awareness 

regarding the possible health risks of AASs and 

nutritional supplements at the gym, while 35% of 

the exercising students reported receiving 

awareness about the possible health consequences 

of AASs and nutritional supplements at the gym 

[Table No.3].  

Regarding the possible adverse effects, only 8% of 

the students used AASs and/or nutritional 

supplements had experienced adverse effects, while 
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92% reported no adverse effects [Table No.4]. 

Increased blood pressure was the most prevalent 

adverse effect among those students (36%) followed 

by neuroendocrine effects (21%). Gastrointestinal 

effects such as diarrhea, bloating or stomach pain, 

psychiatric symptoms such as major mood changes 

or depression, hepatotoxicity and other adverse 

effects (not listed) were also reported by students 

(11%, 7%, 4%, 21%) respectively [Table No.4].  

Students’ knowledge of AASs adverse effects 

In Regards to students’ knowledge of the possible 

adverse effects of AASs [Table No.5], 62% of the 

students were aware that AASs may cause increase 

in blood pressure, while 38% of students were not. 

60% of the students were not aware that AASs may 

cause psychiatric symptoms, such as depression and 

major mood disorders. On the other hand, 40% were 

aware. 53% of students were aware that AASs can 

lead to hypertrophy of the heart muscle, while 24% 

were not [Table No.5].   

66% of students were aware that AASs can cause 

infertility in males, whereas 47% were not. 

Regarding the adverse effects due to long- term use 

of AASs such as hepatic tumors, 63% of the 

students didn’t know that hepatic tumors is a  

possible adverse effect due to long- term use of  

AASs while 38% of the students did [Table No.5]. 

Discussion 

This study aimed to assess the use of AASs and 

nutritional supplements especially protein 

supplements among undergraduate male students in 

both faculties of Pharmacy and Medicine at the 

University of Benghazi. 350 students were included 

in study. The study selected only male students 

because it is very rare in the Libyan society that 

females use AASs or protein supplements to 

enhance performance or appearance. In addition, 

studies reported that AASs and protein supplements 

intake is usually higher among males attending the 

gym27. 

The majority of students (63%) were in the age 

range (18-25 years old). The percentage of intake of 

AASs and /or nutritional supplements among the 

students was 31%. Most of the user students (27%) 

attended the gym as exercisers or nonathletic weight 

lifters, which is in agreement with a study that 

showed increased use of nutritional supplements 

and AASs by people engaged in physical or athletic 

activities28.  

In our study, the results showed that the 

predominant substances consumed by students were 

protein supplements (53%) as they are sold over the 

counter as dietary supplements and due to the 

misconceptions regarding protein supplement 

effectiveness. This is in agreement with other 

studies which showed the consumption of protein 

supplements were ranging from 28% in Seville, 

Spain29,30, and 42.3% in New York City31, up to 

58% in Belo Horizonte, Brazil32. The second 

predominantly used substance was the AASs (24%). 

Although studies on the prevalence rate in the 

Middle East and North Africa are limited, the 

prevalence rate of AASs intake among gym users in 

this study was nearly close to the prevalence rate in 

United Arab Emirates (22%)22. 

In literature, reasons for using AASs and nutritional 

supplements were various. In our study, the main 

reason for using AASs and nutritional supplements 

was revolving essentially around improving 

performance, appearance and general health, which 

is similar to studies in Jordan, Kuwait and Saudia 

Arabia27,32,33,24. Goulet et al, reported in his study 

that the decision to use performance enhancing 

substances (PES) such as AASs is based on 

personal beliefs and not some type of automatic 

behavior. In addition, his results show that 

individuals who are close and important to the 

athletes such as doctors, coaches, teammates and 

friends can have a significant influence on the 

intention of individuals to use PES34,35. These 

findings are in accordance with our results which 

showed that interest of students and the experience 

of their friends who used AASs and nutritional 

supplements were important reasons for using 

AASs and nutritional supplements by students in 

this study. 

Anabolic androgenic steroids and nutritional 

supplements are available in the Libyan market with 

little or no regulation. Although AASs should be 

only available via prescription, our results showed 

that the main source of supply for AASs and 

nutritional supplements especially protein 
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supplements were the gym (48%) and the 

nutritional supplements stores (36%) whereas the 

supply through pharmacy showed only (13%). 

Source of information plays an important role in the 

awareness and the increased consumption of AASs 

and nutritional supplements. The unawareness that 

nutritional supplements may cause a harmful effect 

when consumed in high doses or without the 

counseling of a physician as well as the 

unawareness of the possible adverse effects of 

AASs is attributed to the inadequate source of 

information to consumers. Studies showed that 

around 80% of athletes obtain information from 

sources including media, internet, friends, 

physicians and coaches36-38. In Our results the 

internet as a source  of information showed a rate of 

49% and athletic friends (46%), these two were the 

main sources of information. On the other hand, 

only 5% of the students got information from the 

nutritional supplements stores. 

In the present work, most of student (65%) reported 

no awareness provided to them about the 

unfavorable effects of the misuse of AASs and 

nutritional supplements at market. In addition, 65% 

of the students who exercise at the gym reported no 

awareness provided in regard to the possible health 

consequences of AASs and nutritional supplements 

at the training facility. Based on our study in which 

the gym represented the main source of supply for 

AASs and nutritional supplement (48%) and the 

athletic friends were a crucial source of information. 

Accordingly, the gym should be considered an 

important place to provide awareness about AASs 

and nutritional supplement consumed by exercisers.  

The use of AASs and nutritional supplements as 

ergogenic aids might be associated with adverse 

health consequences due to the consumption of 

large doses and the long- term use by consumers. 

The majority of students (92%) in the current study 

showed no adverse effect after the consumption of 

AASs or nutritional supplements, only 8% of the 

students reported some adverse effect.  Increased 

blood pressure is one of the adverse effects of AASs 

as demonstrated by several studies39-41. In our study, 

increased blood pressure was the most prevalent 

adverse effect among students who used AASs and 

/or nutritional supplements (36%). Other adverse 

effects include neuroendocrine system effects and 

the gastrointestinal system effects were also 

demonstrated by other studies39, 42.  

In the current study, 21% of the students reported 

experiencing neuroendocrine adverse effects after 

using AASs and/or nutritional supplements which 

include a decrease in glucose tolerance, thyroid 

function defects, and the reproductive endocrine 

abnormalities such as testicular atrophy, abnormal 

spermatogenesis, impotence, prostatic hypertrophy 

and carcinoma as shown in a study by Silver MD39. 

A Report studies by the Committee on Sports 

Medicine and Fitness, and a study by Austin et al, 

showed that the consumption of AASs and 

nutritional supplements could harmfully affect the 

gastrointestinal system and the common adverse 

effect was stomach pain42,43. Our study showed that 

11% of the students who used AASs and/or 

nutritional supplements, experienced harmful 

effects in the gastrointestinal system. 

The current study included students from the faculty 

of Pharmacy and the faculty of Medicine; therefore, 

it is expected that most of them were aware of the 

adverse effect of AASs. This fact is reflected by the 

results of the current work in which more than 50% 

of students were aware that AASs may affect the 

cardiovascular system and cause increased blood 

pressure, psychiatric symptoms such as major mood 

changes and depression, and may also lead to 

hypertrophy of the heart muscle and may cause 

male infertility. Studies by Bagia et al, Nakao et al, 

showed that hepatotoxicity, with consequence 

various types of hepatic tumors may occur due to 

the long–term use of AASs44,45. On the other hand, 

in our study, 60% and 62% of the students were not 

aware of possible adverse effects of AASs including 

psychiatric disturbances and the liver problems 

respectively, which make them at a higher risk of 

developing these adverse effects in case of long-

term intake or high dose consumption of AASs.  

Finally, It is important to note that the current study 

include only undergraduate students of pharmacy 

and medicine which represent a small sample of the 

University of Benghazi which include more than 20 

colleges. We hope that future work include more 
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participants to represent all the categories of youth 

society not only in Benghazi city but also include 

population from the different areas of Libya to show 

exact situation about the prevalence of the AASs 

and nutritional supplements among Libyan youth. 

 

 

 

 

 

 

 

Table No.1: Age, health status of students and the percentage of the students who used steroids and/or 

nutritional supplements 

S.No Variable n % 

Age 

1 18-25 years. 221 63 

2 > 25 years. 129 37 

Health status 
 

3 No diseases 300 86 

4 Hypertension 10 3 

5 Diabetes 13 4 

6 Other diseases 27 8 

Have you ever used steroids and/ or nutritional supplements? 

7 Yes 108 31 

8 No 242 70 

 

Table No.2: Types of the AASs and/or nutritional supplements used by students, motives for use and the 

source of supply of AASs and nutritional supplements 

S.No Variable n % 

1-31% of students used the following ergogenic substances 

1 Anabolic –androgen steroids (AASs) 26 24 

2 Protein supplements (bars/shakes/powder) 57 53 

3 Protein and AASs 10 10 

4 Other nutritional supplements 15 14 

2-Motives for use 

5 Interest 43 40 

6 
Convinced that AASs and nutritional supplements improve 

performance, appearance and/or  general health 
50 46 

7 Experience of others 15 14 

3-Source of supply of AASs and nutritional supplements 
 

8 Pharmacy 14 13 

9 Gym 52 48 

10 Nutritional supplement stores 39 36 

11 Others 3 3 
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Table No.3: Students’ knowledge regarding anabolic- androgenic steroids AASs and nutritional 

supplements 
S.No Variable Yes: n (%) No: n (%) 

1 Do you have any background about AASs and nutritional supplements? 246 (70%) 104 (30%) 

2 If the answer was yes, what is your source of information? n % 

3 Internet 120 49 

4 Athletic friends 113 46 

5 Nutritional supplements stores 13 5 

Variable Yes: n (%) No: n (%) 

6 
Is there any awareness regarding AASs and nutritional supplements at 

the market? 
123 (35%) 227 (65%) 

7 Do you exercise at the gym? 93 (27%) 257 (73%) 

8 
If the answer was yes, have you received any awareness regarding the 

health risks of AASs and nutritional supplements at the gym? 
33 (35%) 60 (65%) 

 

Table No.4: Shows the types of adverse effects and the number and percentage of students who 

experienced each condition 

S.No Variable Yes: n (%) No: n (%) 

1 

 

Have you experienced any adverse effects after using AASs 

and/or nutritional supplements? 
28 (8%) 322 (92%) 

2 If the answer was yes, which of the following adverse effects have you experienced? 

Adverse effect n % 

3 Hypertension 10 36 

4 Psychiatric symptoms 2 7 

5 Hepatotoxicity 1 4 

6 Neuroendocrine effects 6 21 

7 Gastrointestinal effects 3 11 

8 Other adverse effect 6 21 

 

Table No.5: Students knowledge of anabolic- androgenic steroids (AASs) adverse effects 

S.No Variable Yes: n   (%) No: n   (%) 

1 
Do you know that AASs may cause psychiatric symptoms 

(depression, irritability or aggressiveness)? 
140 (40%) 210 (60%) 

2 
Do you know that AASs can lead to hypertrophy of the heart 

muscle? 
187 (53%) 163 (24%) 

3 Do you know that AASs may cause infertility in males? 230 (66%) 120 (34%) 

4 
Do you know that the long- term use of AASs may cause hepatic 

tumors? 
132 (38%) 218 (62%) 

5 
Do you know that anabolic steroids may cause an increase in 

blood pressure? 
218 (62%) 132 (38%) 
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CONCLUSION 

Our study shows that there is an increased attention 

of using AASs and nutritional supplements among 

male undergraduate students to enhance appearance, 

performance and general health. AASs and 

nutritional supplements especially proteins 

supplements are used without any awareness and 

with poor professional supervision. Awareness 

should be provided by health care providers and 

professionals in sale points providing such 

substances and actions need to be taken to change 

the attitude of young men towards AASs. 

 

ACKNOWLEDGEMENT 

The authors wish to express their sincere gratitude 

to the Department of Pharmacology and 

Toxicology, Pharmaceutics, Community Medicine 

and Biochemistry at University of Benghazi, Libya 

for providing necessary facilities to carry out this 

research work. 

 

CONFLICT OF INTEREST 

We declare that we have no conflict of interest. 

 

BIBLIOGRAPHY 

1. Marriott B M. Food components that may 

optimize physical performance: An overview, 

In food components to enhance performance: 

An evaluation of potential performance-

enhancing food components for operational 

rations, National Academies Press (US), 

1994.  

2. La Botz M, Griesemer B A. Use of 

performance-enhancing substances, 

Pediatrics, 138(1), 2016, e20161300.  

3. Hoffman J R, Faigenbaum A D, Ratamess N 

A, Ross R, Kang J I, Tenenbaum G. 

Nutritional supplementation and anabolic 

steroid use in adolescents, Medicine and 

Science in Sports and Exercise, 40(1), 2008, 

15-24. 

4. Pope Jr H G, Wood R I, Rogol A, Nyberg F, 

Bowers L, Bhasin S. Adverse health 

consequences of performance-enhancing 

drugs: An endocrine society scientific 

statement, Endo Revi, 35(3), 2014, 341-375. 

5. Mazanov J, Dunn M, Connor J, Fielding M L. 

Substance use to enhance academic 

performance among Australian University 

students, Performance Enhancement and 

Health, 2(3), 2013, 110-118. 

6. Blank C, Brunner J, Kreische B, Lazzeri M, 

Schobersberger W, Kopp M. Performance-

enhancing substance use in university 

students: Motives, attitudes, and differences 

in normative beliefs, Journal of Substance 

Use, 22(3), 2017, 324-330. 

7. Muller S M, Gorrow T R, Schneider S R. 

Enhancing appearance and sports 

performance: Are female collegiate athletes 

behaving more like males? Jour of Ameri 

Colle Hea, 57(5), 2009, 513-520. 

8. Hoberman J M, Yesalis C E. The history of 

synthetic testosterone, Scientific American, 

272(2), 1995, 76-81. 

9. Boyadjiev N P, Georgieva K N, Massaldjieva 

R I, Gueorguiev S I. Reversible 

hypogonadism and azoospermia as a result of 

anabolic-androgenic steroid use in a body 

builder with personality disorder: A case 

report, Journal of Sports Medicine and 

Physical Fitness, 40(3), 2000, 271. 

10. Clark A S, Harrold E V, Fast A S. Anabolic-

androgenic steroid effects on the sexual 

behavior of intact male rats, Hormones and 

Behavior, 31(1), 1997, 35-46. 

11. Wiefferink C H, Detmar S B, Coumans B, 

Vogels T, Paulussen T G. Social 

psychological determinants of the use of 

performance-enhancing drugs by gym users, 

Health Educ Res, 23(1), 2008 , 70-80. 

12. Palmer M E, Haller C, McKinney P E, Klein-

Schwartz W, Tschirgi A, Smolinske S C, 

Woolf A, Sprague B M, Ko R, Everson G, 

Nelson L S. Adverse events associated with 

dietary supplements: An observational study, 

The Lancet, 361(9352), 2003, 101-106. 

13. Baker J S, Graham M R, Davies B. Steriod 

and prescription medicine abuse in the health 

and fitness community: A regional study, 

European Journal of Internal Medicine, 

17(7), 2006, 479-484. 



    

Younis M Y G. et al. /Asian Journal of Research in Chemistry and Pharmaceutical Sciences. 8(4), 2020, 415-424. 

Available online: www.uptodateresearchpublication.com         October – December                                   423 

 

14. Hall R C, Hall R C. Abuse of 

supraphysiologic doses of anabolic steroids, 

Southern Medical Journal, 98(5), 2005, 550-

555. 

15. Sundgot-Borgen J, Berglund B, Torstveit M 

K. Nutritional supplements in Norwegian elite 

athletes - impact of international ranking and 

advisors, Scand J Med Sci Sports, 13(2), 

2003, 138-144. 

16. Molinero O, Márquez S. Use of nutritional 

supplements in sports: Risks, knowledge and 

behavioural-related factors, Nutricion 

Hospitalaria, 24(2), 2009, 128-134. 

17. Maughan R J. Risks and rewards of dietary 

supplement use by athletes, The 

Encyclopaedia of Sports Medicine: An IOC 

Medical Commission Publication, 19, 2013, 

291-300. 

18. Geyer H, Parr M K, Mareck U, Reinhart U, 

Schrader Y, Schanzer W. Analysis of non-

hormonal nutritional supplements 

foranabolic-androgenic steroids-results of an 

international study, Int J Sports Med, 25(2), 

2004, 124-129. 

19. Consumer Lab.com®, Product review: 

Protein Powders and Drinks (Including 

Sports, Nutrition, and Diet Products). 

Available: https://www.consumerlab.com/ 

reviews/Nutrition_Powders_Shakes_and_Dri

nks_Includi Protein_Diet_Meal-

Replacement_and_Sports_Endurance_Recove

ry_Products/Nutrition Drinks/ (accessed 

December5, 2012), 2010. 

20. ConsumerReports.org® (2012) Protein 

Drinks. Available: http://www. 

consumerreports.org/cro/2012/04/protein-

drinks/index.htm (accessed December 5, 

2012). 

21. Al-Falasi O, Al-Dahmani K, Al-Eisaei K, Al-

Ameri S, Al-Maskari F, Nagelkerke N, 

Schneider J. Knowledge, attitude and practice 

of anabolic steroids use among gym users in 

Al-Ain district, United Arab Emirates, Open 

Sports Med J, 2(1), 2008, 75-81. 

22. Tahtamouni L H, Mustafa N H, Alfaouri A A, 

Hassan I M, Abdalla M Y, Yasin S R. 

Prevalence and risk factors for anabolic-

androgenic steroid abuse among Jordanian 

collegiate students and athletes, The 

European Journal of Public Health, 18(6), 

2008, 661-665. 

23. Nojoomi M, Behravan V. Study of anabolic 

steroids and the awareness of their 

complications in bodybuilding athletes in 

Karaj, Razi Journal of Medical Sciences, 

11(44), 2005, 1057-1063. 

24. Alsaeed I, Alabkal J R. Usage and perceptions 

of anabolic-androgenic steroids among male 

fitness centre attendees in Kuwait-a cross-

sectional study, Substance abuse treatment, 

Prevention, and Policy, 10(1), 2015, 1-6. 

25. El Khoury D, Antoine-Jonville S. Intake of 

nutritional supplements among people 

exercising in gyms in Beirut city, Journal of 

Nutrition and Metabolism, 2012, Article ID: 

703490, 2012, 12. 

26. Salmean Y, Alhuwail D. Consumption 

patterns of dietary supplements and 

information seeking behaviors in the youth an 

exploratory study, Journal of Food and 

Nutrition Research, 6(11), 2018, 694-698. 

27. Goston J L, Correia M I. Intake of nutritional 

supplements among people exercising in 

gyms and influencing factors, Nutrition, 

26(6), 2010, 604-611. 

28. Calfee R, Fadale P. Popular ergogenic drugs 

and supplements in young athletes, 

Pediatrics, 117(3), 2006, e577-589. 

29. Duellman M C, Lukaszuk J M, Prawitz A D, 

Brandenburg J P. Protein supplement users 

among high school athletes have 

misconceptions about effectiveness, The 

Journal of Strength and Conditioning 

Research, 22(4), 2008, 1124-1129. 

30. Oliver A J, Leon M T, Hernández E G. 

Statistical analysis of the consumption of 

nutritional and dietary supplements in gyms, 

Archivos Latinoamericanos De Nutricion, 

58(3), 2008, 221-227. 

31. Morrison L J, Gizis F, Shorter B. Prevalent 

use of dietary supplements among people who 

exercise at a commercial gym, International 



    

Younis M Y G. et al. /Asian Journal of Research in Chemistry and Pharmaceutical Sciences. 8(4), 2020, 415-424. 

Available online: www.uptodateresearchpublication.com         October – December                                   424 

 

Journal of Sport Nutrition and Exercise 

Metabolism, 14(4), 2004, 481-492. 

32. Tahtamouni L H, Mustafa N H, Alfaouri A A, 

Hassan I M, Abdalla M Y, Yasin S R. 

Prevalence and risk factors for anabolic-

androgenic steroid abuse among Jordanian 

collegiate students and athletes, The 

European Journal of Public Health, 18(6), 

2008, 661-665. 

33. Bahri A, Mahfouz M S, Marran N M, Dighriri 

Y H, Alessa H S, Khwaji M O, Zafar S M. 

Prevalence and awareness of anabolic 

androgenic steroid use among male body 

builders in Jazan, Saudi Arabia, Tropical 

Journal of Pharmaceutical Research, 16(6), 

2017, 1425-1430. 

34. Goldberg L, Elliot D, Clarke G N, 

MacKinnon D P, Moe E, Zoref L, Green C, 

Wolf  SL, Greffrath E, Miller D J, Lapin A. 

Effects of a multidimensional anabolic steroid 

prevention intervention: The Adolescents 

Training and Learning to Avoid Steroids 

(ATLAS) Program, Jama, 276(19), 1996, 

1555-1562. 

35. Goulet C, Valois P, Buist A, Cote M. 

Predictors of the use of performance-

enhancing substances by young athletes, 

Clinical Journal of Sport Medicine, 20(4), 

2010, 243-248. 

36. Tian H H, Ong W S, Tan C L. Nutritional 

supplement use among University athletes in 

Singapore, Singapore Medical Journal, 50(2), 

2009, 165-172. 

37. Jacobson B H, Sobonya C, Ransone J. 

Nutrition practices and knowledge of college 

varsity athletes: a follow-up, Journal of 

Strength and Conditioning Research, 15(1), 

2001, 63-68. 

38. Striegel H, Simon P, Wurster C, Niess A M, 

Ulrich R. The use of nutritional supplements 

among master athletes, International Journal 

of Sports Medicine, 27(03), 2006, 236-241. 

39. Silver M D. Use of ergogenic aids by athletes, 

JAAOS-Journal of the American Academy of 

Orthopaedic Surgeons, 9(1), 2001, 61-70. 

40. Haupt H A. Anabolic steroids and growth 

hormone, The American Journal of Sports 

Medicine, 21(3), 1993, 468-474. 

41. Bahrke M S, Yesalis C E, Brower K J. 

Anabolic-androgenic steroid abuse and 

performance-enhancing drugs among 

adolescents, Child and Adolescent Psychiatric 

Clinics, 7(4), 1998, 821-838. 

42. Committee on Sports Medicine and Fitness, 

Adolescents and anabolic steroids: A subject 

review, Pediatrics, 99(6), 1997, 904-908. 

43. Austin K G, Farina E K, Lieberman H R. 

Self‐reported side‐effects associated with use 

of dietary supplements in an armed forces 

population, Drug Testing and Analysis, 8(3-

4), 2016, 287-295.  

44. Bagia S, Hewitt P M, Morris D L. Anabolic 

steroid-induced hepatic adenomas with 

spontaneous haemorrhage in a bodybuilder, 

The Australian and New Zealand Journal of 

Surgery, 70(9), 2000, 686-687. 

45. Nakao A, Sakagami K, Nakata Y, Komazawa 

K, Amimoto T, Nakashima K, Isozaki H, 

Takakura N, Tanaka N. Multiple hepatic 

adenomas caused by long-term administration 

of androgenic steroids for aplastic anemia in 

association with familial adenomatous 

polyposis, Journal of Gastroenterology, 

35(7), 2000, 557-562. 

 

 

 

 

 

 

 

 

Please cite this article in press as: Younis M Y G et al. An assessment of the use of anabolic- androgenic steroids 

and nutritional supplements among undergraduate students in Benghazi, Asian Journal of Research in Chemistry and 

Pharmaceutical Sciences, 8(4), 2020, 415-424. 


