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    1   
 Introduction                     

     Sarah     Grogan     ,     Matthew     Hall     , and     Brendan     Gough      

       Body Image and Drug Use 

 All chapters in this book focus on aspects of body image. In recent years, 
there has been a noticeable increase in academic and popular interest 
in psychological factors related to body image and appearance concern 
(Cash  2012 ). Researchers have also become increasingly interested in 
people’s experiences of embodiment and drug use, and the impact of 
body image and appearance on drug use (e.g. Hildebrandt and Alfano 
 2012 ; Grogan et  al.  2009 ; McCabe and Ricciardelli  2003 ; Yager and 
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O’Dea  2014 ). Th e signifi cant rise in the use of drugs designed to make 
men and women more muscular and thinner has inspired researchers to 
try to understand motivations behind these behaviours, and more general 
experiences of embodiment that may be impacted by drug use. 

 Th e earliest published defi nition of body image was, “Th e picture of 
our own body which we form in our mind, that is to say, the way in 
which the body appears to ourselves” (Schilder  1950 , p. 11). Since 1950, 
researchers have taken body image to mean many diff erent things, and 
have moved beyond Schilder’s focus on perceptual factors to consider 
a wide range of issues such as weight satisfaction, size perception accu-
racy, appearance satisfaction, body satisfaction, appearance evaluation, 
appearance orientation, body concern, body esteem, body schema, and 
body percept (Th ompson  2012 ). In an attempt to incorporate the key 
elements, Grogan ( 2008 ) used the defi nition, “A person’s perceptions, 
thoughts, and feelings about his or her body” (p. 3). Th is defi nition can be 
taken to include psychological concepts such as perception and attitudes 
towards the body as well as experiences of embodiment. Perceptual body 
image is usually measured by investigating accuracy of body size estima-
tion relative to actual size. Attitudinal body image is assessed using mea-
sures of four components: global subjective satisfaction (evaluation of the 
body), aff ect (feelings associated with the body), cognitions (investment 
in appearance, beliefs about the body), and behaviours (such as avoidance 
of situations where the body will be exposed). Psychological measures of 
body image assess one or more of these components (Th ompson  2012 ). 

 To understand body image fully, it needs to be investigated from a 
range of psychological viewpoints; we need to look not only at individu-
als’ experiences in relation to their bodies, but also at the cultural settings 
in which people live and the ways that they make sense of how their bod-
ies look within diff erent kinds of social contexts. Th is text will present 
work on links between drug use and body image from a number of per-
spectives, to try to understand both individual and societal factors relat-
ing to body image and drug use. Recent evidence has shown that males 
and females of all ages use various drugs to try to change the looks of their 
bodies, usually to fi nd ways to be thinner for women and girls, and slen-
der and muscular for men and boys. Drug use may also be impacted by 
other kinds of appearance concerns, such as the desire to look young and 
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wrinkle-free (Grogan et al.  2010a ), and these issues will also be addressed 
later in this text.  

    Drugs to Reduce Weight 

 In spite of cultural awareness of the need to reduce objectifi cation of 
women’s bodies, there remains signifi cant sociocultural pressure on 
women to be slender and toned (Frith  2012 ; Tiggemann and Andrew 
 2012 ), and many women of all ages are dissatisfi ed with aspects of their 
bodies and most want to be slimmer (Grogan et al.  2013 ; Tiggemann and 
McCourt  2013 ). Men are also under some cultural pressure to be slender 
as well as muscular, and although most research on men’s body image 
has focused on the desire for larger and more defi ned muscles (Fawkner 
 2012 ; Hale and Smith  2012 ; McCreary  2012 ), there is good evidence 
that most men and adolescent boys desire to look lean as well as muscular 
(Grogan and Richards  2002 ; Ricciardelli  2012 ). Body builders are also 
increasingly seeking drugs that will reduce body fat in addition to those 
that will build muscle (Hall et al.  2014 ; Magkos and Kavouras  2004 ). 

 Th e use of diet pills is a major health issue, linked with anxiety, rest-
lessness, and insomnia, with high and sustained use being linked to 
increased risk of myocardial infarction and stroke (Calfee and Fadale 
 2006 ; Medicinenet.com  2015 ). Th e use of caff eine to control weight 
is an important area of new research, and heavy caff eine use has been 
implicated in serious health problems in women who use heavy doses to 
control their weight (Ramacciotti et  al.  2016 ). Prescription substances 
such as stimulants designed to treat attention defi cit disorder also sup-
press appetite, and there is now some evidence that people are using 
them for weight loss rather than their intended purpose (Jeff ers and 
Benotsch  2014 ). Also, substances such as clenbuterol, ephedrine, recom-
binant human growth hormone, thyroxine, and orlistat can cause serious 
long-term problems if used for appearance reasons and without medical 
supervision (Baker et al.  2016 ). Recently the role of cigarette smoking 
among young women to control weight has been investigated, and has 
been found to represent a serious health concern (Grogan  2012 ). Also, 
both male and female smokers tend to have lower body satisfaction than 
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never-smokers, and may be concerned about stopping smoking because 
of the likely impact on their weight after quitting (Grogan et al.  2009 , 
 2010b ).  

    Drugs to Increase Muscularity 

 Men are under increasing pressure to become more muscular (Hildebrandt 
and Alfano  2012 ; Th ompson and Cafri  2007 ), and may resort to drugs 
to enable them to increase muscularity. Th e rise in the use of appearance- 
and performance-enhancing drugs such as anabolic steroids, used by men 
and some women (Grogan et al.  2006 ), presents signifi cant health risks, 
including increased risk of heart attacks and strokes (NHS  2015 ). Th ese 
drugs may be particularly common in those with muscle dysmorphia 
(Hildebrandt and Alfano  2012 ), although their use is becoming increas-
ingly widespread across broader populations (Kimergård and McVeigh 
 2014 ). Th is has led to serious health concerns about needle use and the 
health impacts of the anabolic steroids themselves, particularly when 
taken in heavy doses recommended by some online information sites 
(Grogan et al.  2006 ). 

 Growth hormone is now widely available for non-medicinal use, and 
can cause health problems if taken, without medical support, by those 
wanting to produce appearance-related changes (Graham et  al.  2016 ). 
Substances such as synthol, which are injected into desired muscles in 
order to make those muscles appear bigger, are also widely available on 
the Internet (Hall et al.  2015 ) and may carry a wide range of health risks 
including destroying the injected muscle (Ghandourah et al.  2012 ).  

    Summary of Book Content 

 In this book we investigate both prescription and non-prescription 
drugs, focusing on their impact on appearance, and the psychological 
and health-related factors linked with their use. In the fi rst section, we 
focus on some of the diff erential aspects of drug use within males and 
females, and also review use of appearance-related drugs by those with 
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body dysmorphic disorder. Chapter   2     investigates use of drugs to change 
appearance in boys and male adolescents, focusing on links between drug 
use and the desire to become more muscular, gain body size and weight, 
and increase body strength. Links are made with use of appearance- and 
performance-enhancing drugs such as anabolic-androgenic steroids, food 
supplements, creatine, ephedrine, and adrenal hormones. Th is is followed 
by a consideration of body dysmorphic disorder in Chap.   3    , investigating 
links between muscle dysmorphia and drug use, including use of ana-
bolic steroids and treatment issues. Chapter   4     will consider use of drugs 
to change appearance in girls and female adolescents, focusing in par-
ticular on concerns about overweight and the desire to be more slender. 

 Th e second section focuses on non-prescription substances, look-
ing fi rst at use of caff eine as a slimming aid. Chapter   5     will focus on 
appearance-related motivations for caff eine use, poorer body image, and 
body weight anxieties, as well as considering health impacts of heavy use. 
Chapter   6     will explore the demand for dietary supplements in relation 
to physical appearance, linked to cultural intolerance of imperfections 
in health and appearance. Chapter   7     focusses on links between cigarette 
smoking and weight concern, and also looks at how appearance concerns 
related to youthful-looking skin might be used in positive ways to enable 
smokers to quit. Chapter   8     investigates use of the injectable oil known 
as synthol, used by bodybuilders to enhance the size of muscle. Th ere is 
evidence that this drug appears to have become increasingly popular in 
mainstream bodybuilding and it is widely available on the Internet. 

 Th e third section investigates use of prescription substances, and starts 
with a consideration of the use of stimulants used to treat attention defi -
cit disorder as appetite suppressants by those wanting to lose weight in 
Chap.   9    . Chapter   10     focusses on use of drugs to increase metabolic rate 
such as ephedrine, and prevent fat absorption, such as orlistat. Possible 
negative health impacts if these drugs are taken within medical support 
are considered. Chapter   11     considers the impact of insulin, growth hor-
mone, and metformin, all available through the Internet and marketed 
as ways to improve appearance. Possible positive and negative impacts 
are considered. In the Afterword, we consider further directions for other 
researchers and future research areas.  

http://dx.doi.org/10.1057/978-1-137-53535-1_2
http://dx.doi.org/10.1057/978-1-137-53535-1_3
http://dx.doi.org/10.1057/978-1-137-53535-1_4
http://dx.doi.org/10.1057/978-1-137-53535-1_5
http://dx.doi.org/10.1057/978-1-137-53535-1_6
http://dx.doi.org/10.1057/978-1-137-53535-1_7
http://dx.doi.org/10.1057/978-1-137-53535-1_8
http://dx.doi.org/10.1057/978-1-137-53535-1_9
http://dx.doi.org/10.1057/978-1-137-53535-1_10
http://dx.doi.org/10.1057/978-1-137-53535-1_11
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    Conclusions 

 Clearly there are important links between body image and drug use. 
Th is text will attempt to produce a summary of current knowledge and 
research relating drug (mis)use to appearance concern and body image, 
exploring drug use from a variety of psychosocial perspectives, and draw-
ing on a range of methodologies. It is important to gain information from 
studies where people are interviewed about reasons for drug use or where 
already-existing data from Internet discussion boards are examined, to 
help in understanding how people make sense of their drug use within 
a context of (often considerable) health risks. It is also crucial to under-
stand directional links between body image and drug use, so experimen-
tal and longitudinal studies where drug use and body image are examined 
in controlled ways will also be reviewed. Presenting a full picture of links 
between appearance concerns and use of drugs to change appearance will 
enable us to identify clear implications for health promotion interven-
tions designed to prevent or reduce drug (mis)use. Th erefore, this book 
is likely to be of interest to a range of scholars, practitioners, support 
groups, policymakers, media, and students from fi elds as diverse as medi-
cine, pharmacology, psychology and psychiatry, gender studies, nutri-
tion and sociology who are interested in issues such as substance (ab)use, 
addictions, gender identity, body image, and some of the complex links 
between drug use and body image.      
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       Background 

 It is estimated that between 40 and 70  % of adolescent boys are dis-
satisfi ed with some aspect of their body image (e.g. Almeida et al.  2012 ; 
Huenemann et al.  1966 ; Lawler and Nixon  2011 ; Lerner  1972 ; McCabe 
and Ricciardelli  2004a ; Ricciardelli et al.  2006 ). Th is may include dis-
satisfaction with body size and weight, muscularity, and/or height; and 
dissatisfaction with specifi c body parts such as biceps, shoulders, and 
chest. It also includes dissatisfaction with more functional aspects of 
one’s body which are often required for playing sports. Th ese include 
speed, strength, fi tness, stamina, endurance, and physical co-ordination. 
While most researchers have primarily studied adolescent males, studies 
have also shown that as many as 50 % of preadolescent boys, aged as 
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young as 8 years old, display similar body image concerns as adolescent 
boys. As with adolescent males, younger boys are preoccupied with both 
leanness and muscularity (e.g. Dunn et al.  2010 ; Grogan and Richards 
 2002 ; Tatangelo and Ricciardelli  2013 ), and place great importance on 
obtaining a fi t body which is highly desired for strengthening sporting 
performance. 

 Given the array of body image concerns displayed by boys, it is not 
surprising that many boys have been found to use a range of body-change 
strategies in order to modify and improve their body image and appear-
ance concerns. Th e main body-change strategies used by boys include 
increasing exercise and modifying eating patterns (Eisenberg et al.  2012 ; 
Ricciardelli and McCabe  2004 ; Smolak et al.  2005 ). However, many boys 
use a range of supplements and substances often referred to as appearance- 
and performance-enhancing drugs (APEDs; Hildebrandt et  al.  2012 ). 
Given that their use is usually associated with body image concerns, 
these supplements and drugs have also been referred to as ‘body image 
drugs’ (Kanayama et al.  2012 ). Th ese include steroids, which are viewed 
as highly desirable, as they permit users to achieve marked increases in 
muscularity and decreases in body fat, which are well beyond the limits 
attainable by natural means (Kanayama et al.  2012 ). In addition, steroids 
are often used in combination with other drugs to gain muscle or lose 
body fat, which include human growth hormones, thyroid hormones, 
insulin, clenbuterol, and ephedrine (Kanayama et al.  2012 ). Moreover, 
APEDs include stimulants, and diet pills, powders, or liquids that can be 
used to reduce body weight/composition (Th orlton et al.  2012 ). 

 In this chapter, we fi rst review the range and prevalence of APEDs 
among adolescent boys. In addition, we review the factors that have been 
shown to increase the risk that boys use APEDs, and we highlight the 
areas that require more extensive research.  

    Types of Supplements and Drugs, 
and Prevalence 

 Many boys use muscle-building supplements and drugs which include 
steroids, steroid precursors, and nutritional supplements (Hildebrandt 
et al.  2012 ). Estimates for the number of adolescent boys who have ever 
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used steroids range from 1.2 % to 12 % (Harmer  2010 ; Ricciardelli and 
McCabe  2004 ; Th orlton et al.  2012 ; van den Berg et al.  2007 ). In a recent 
representative sample of secondary high school students in Australia, the 
lifetime use of steroids was found to be 2.4 % among 12- to 17-year-olds 
(Dunn and White  2011 ). More specifi cally, 1.8 % had used steroids in 
the last year and 1.0 % had used steroids in the last month. In another 
recent study conducted in the USA, the lifetime use of steroids among 
adolescents (mean age 14.4 years) was found to be 5.9 %, with 0.8 % 
who reported using steroids frequently (Eisenberg et al.  2012 ). More pre-
cisely, one study found that among adolescents who used steroids, 18 % 
reported monthly use, 18 % reported weekly use, and 10 % reported 
daily use (van den Berg et al.  2007 ). 

 Steroid precursors include creatine, ephedrine, adrenal hormones, 
amino acids, and prohormones (Field et  al.  2005 ; Hildebrandt et  al. 
 2012 ). It is estimated that between 1.5  % and 23  % of adolescent 
boys have used these substances in their lifetime. In addition, it is esti-
mated that these steroid precursors are used frequently by 2.4 % of boys 
(Eisenberg et al.  2012 ). Other supplements also used by boys to increase 
muscle size and tone are protein powders and bars, sport drinks such as 
Gatorade and Powerade; vitamins or minerals; and energy drinks such as 
Red Bull (Yager and O’Dea  2014 ). Estimates for these more easily acces-
sible supplements range from 33 % to 49.9 % (Smolak et al.  2005 ; Yager 
and O’Dea  2014 ); with 6.3 % of adolescents reporting the use of these 
supplements regularly (Eisenberg et  al.  2012 ). Although most studies 
have been conducted with adolescent males, in one study we conducted 
with preadolescent boys, we found that the use of food supplements 
to increase muscles was similar to that found among this younger age 
group: 41.9 % of boys aged between 8 and 11 years frequently reported 
eating “special foods” (e.g. protein powders) to increase their muscles 
(Ricciardelli et al.  2003 ). 

 In addition to muscle-building supplements, adolescents use a range 
of other supplements and drugs for controlling and/or modifying their 
weight (Th orlton et al.  2012 ). Th ese include tobacco, diet pills, diuretics 
and laxatives, which are usually used for weight loss (Hildebrandt et al. 
 2012 ; Th orlton et al.  2012 ). It is estimated that between 1 % to 5.6 % 
of boys smoke cigarettes to lose weight; 0.1 % to 4.7 % of boys use diet 
pills; and 0.1 % to 1.6 % of boys use laxatives (e.g., Field et al.  1999 ; 
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Krowchuck et al.  1998 ; López-Guimeró et al.  2013 ; Neumark-Sztainer 
et al.  1999 ; Ross and Ivis  1999 ; Stephen et al.  2014 ; Th orlton et al.  2012 ; 
Whitaker et al.  1989 ; Vander Wal  2011 ). In addition to tobacco, adoles-
cents have also been found to use a range of other stimulants for weight 
loss. Th ese include methamphetamines such as speed, crystal, crank 
or ice, which have been found to be used by 4.9 % of adolescent boys 
(Th orlton et al.  2012 ). 

 Stimulants such as caff eine and energy drinks have also been reported 
to be used by adolescents for weight loss (Jeff ers et al.  2014 ). Caff eine 
can act as an appetite suppressant and it is also known for its diuretic 
purposes (Jeff ers et al.  2014 ). Energy drinks include both caff eine and 
another stimulant, bitter orange, which is also used as weight manage-
ment product, and both substances are frequently marketed as stimulat-
ing weight loss (Jeff ers et al.  2014 ). In addition, adolescents have been 
found to misuse prescription drugs as stimulants for weight loss. Th ese 
include medications to treat attention defi cit hyperactivity disorder, such 
as Adderall and Ritalin (Jeff ers and Benotsch  2014 ). However, we have 
only prevalence data on the use of caff eine and energy drinks, and the 
misuse of prescription drugs for the purpose of weight loss among adults. 
In one study, 56.9 % of adults who were trying to lose weight reported 
using energy drinks (Jeff ers et al.  2014 ). In another study, the misuse of 
prescription drugs for weight loss was found to be 6.7 % among college 
males (Jeff ers and Benotsch  2014 ). Prevalence data for adolescents on 
these substances is now needed.  

    Risk Factors 

 A range of risk factors have been found to be associated with the use 
of APEDs among boys and adolescent males. Many of these factors are 
similar to those found to be associated with disordered eating and other 
strategies that males use to attain a more lean and muscular body size 
(Ricciardelli and McCabe  2004 ). Th ese include psychosocial factors 
such as body image and appearance concerns, sociocultural pressures, 
the sporting environment, and negative aff ect and self-esteem; and bio-
logical factors such as age, body mass index (BMI), and puberty. Boys 
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and adolescent males experience pressures from all directions. Th ere are 
sociocultural pressures which include extensive messages from a range of 
media (TV, magazines, fi lms, and the Internet) that consistently promote 
the muscular ideal body image for males. Th is is also a time when boys’ 
bodies are developing, and before puberty many boys may feel that their 
bodies are inadequate and are a long way from reaching the muscular 
ideal. Boys also receive many pressures to perform well at sports in order 
to attain status and popularity, as this is also an important context for 
boys as they can provide a masculine display of muscularity and strength. 
In addition, given that adolescence is a time of increased experimenta-
tion and risk taking, adolescents with higher body image and appearance 
concerns are especially vulnerable to health-risk behaviours. Th us, the 
use of APEDs among adolescent males can be viewed as one of the high 
health-risk behaviours. 

  Body image and appearance concerns . It is well established that ado-
lescent boys with more body image and appearance concerns are more 
likely to use APEDs (Bahrke et al.  2000 ). In addition, initiation of ste-
roid use for enhanced appearance or body image, and increase in size 
and/or strength is reported to be the main underlying motivation (Sagoe 
et  al.  2014 ). For example, in one early study, boys who reported fre-
quently thinking about wanting more defi ned muscles and those wanting 
to gain weight were more likely to use products to improve appearance, 
muscle mass, or strength (Field et  al.  2005 ). Th ese products included 
protein powders or shakes, creatine, amino acids, growth hormones, or 
steroids. Similarly, in a more recent survey of adolescent males, 9.2 % 
of 16–22-year-olds who were very concerned with muscularity reported 
using a variety of substances, including creatine and   dehydroepiandros-
terone     supplements, growth hormone derivatives, and anabolic steroids 
to improve physical appearance or to help gain weight, strength, or mus-
cle mass (Field et al.  2014 ). 

 Body image concerns during adolescence have also been found to ret-
rospectively predict lifetime steroid use among experienced weight lifters 
(Pope et al.  2012 ). Specifi cally, this included measures tapping adoles-
cent body image with a focus on muscularity, self-reported adolescent 
physical attractiveness, and athleticism from the Adolescent Experience 

https://www.google.co.in/search?biw=1366&bih=677&q=dehydroepiandrosterone&spell=1&sa=X&ved=0ahUKEwjZroiegpbLAhXNkI4KHX-8CxIQvwUIGCgA
https://www.google.co.in/search?biw=1366&bih=677&q=dehydroepiandrosterone&spell=1&sa=X&ved=0ahUKEwjZroiegpbLAhXNkI4KHX-8CxIQvwUIGCgA
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Questionnaire designed by authors; and scores on the muscle dysmor-
phia version of the Yale-Brown Obsessive Compulsive Scale. 

  Body mass index and weight status . Th ere is some evidence that both 
underweight and overweight adolescents have greater body image con-
cerns in comparison to adolescent males who are in the normal weight 
range (McCabe and Ricciardelli  2004a ). Th us, both underweight and 
overweight adolescents may be at greater risk of using APEDs. However, 
only a few studies have examined the relationship between BMI and/
or weight status in relation to the use of APEDs. Most studies have not 
included an assessment of BMI (e.g. Dunn and White  2011 ; Harrison 
and Bond  2007 ; Smolak et al.  2005 ); and BMI was also not considered 
in two large reviews of the literature (Bahrke et  al.  2000 ; Sagoe et  al. 
 2014 ). In an early study, low BMI was found to be weakly associated 
with the use of steroids and food supplements (Neumark-Sztainer et al. 
 1999 ). On the other hand, in a more recent study, overweight and obese 
adolescent boys were found to be more likely to report muscle-enhancing 
behaviours (Eisenberg et al.  2012 ). However, other studies have found 
no relationship between BMI and the use of APEDs among adolescent 
males (e.g., Ricciardelli and McCabe  2003 ; Rodgers et al.  2012 ; Th orlton 
et al.  2012 ). Given the limited number of studies that have examined this 
relationship, additional studies are clearly needed before clear conclu-
sions can be drawn. 

  Age and pubertal development.  Most studies have shown that the 
average age adolescents commence using steroids is 15 years. However, 
boys have also been found to begin using steroids as early as 10 years 
old (Bahrke et al.  2000 ). In a recent representative sample of secondary 
high school students in Australia (Dunn and White  2011 ), the lifetime 
use of steroids was found to be more common among 12–15-year-olds 
(2.6 %) than 16–17-year-olds (1.9 %). Th is was also the case in an earlier 
study, which found that students in middle school were more likely to 
report using steroids than students in high school (Irving et al.  2002 ). 
It may be that younger boys are more aff ected by sociocultural pres-
sures which promote the muscular ideal as they are more out of sync 
with the societal ideal shape for a man. As boys develop they add muscle 
and their shoulder width increases, and this moves them closer to the 
muscular ideal (Ricciardelli and McCabe  2004 ). In support of this view, 
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late- maturing boys have been found to be more likely to use food supple-
ments to build up their body than early maturing boys, and this pre-
dicted an increased use of other strategies to increase their muscle size 
(McCabe and Ricciardelli  2004b ). Additional studies are needed to more 
fully examine the eff ects of puberty and how these may moderate and/
or mediate other risk factors. For example, late-maturing boys may be 
more vulnerable to the eff ects of psychosocial factors, such as sociocul-
tural pressures and negative aff ect. 

  Sociocultural pressures . Increasingly boys and men are experienc-
ing greater social pressure to attain a muscular body from the media, 
and this is viewed as contributing to their body dissatisfaction and other 
body image concerns. Th ere has been a growing trend for muscular male 
bodies to be featured in popular magazines, television, and fi lms (e.g. 
Labre  2005 ; Leit et al.  2001 ; Morrison and Halton  2009 ). For example, 
magazines that feature images of muscular men, such as  Men’s Health  and 
 Men’s Fitness  are commonly dominated by articles that focus on leanness 
and muscularity. One content analysis showed that 25 % of articles in 
these magazines focussed on ‘burning fat and building muscle’, followed 
by articles that focussed on other aspects of mental or physical health 
(18 %). Th is also included advertisements focussed on APEDs (16 %); 
and leanness or muscularity was the most frequently purported benefi t of 
using the products that were advertised (Labre  2005 ). 

 In addition, it has been found that action fi gures such as  GI Joe  and 
 Star Wars  fi gurines have increased in muscularity over time, with major 
increases in the chest and shoulder measurements (Pope et  al.  1999 ). 
Current models of these toys far exceed levels of muscularity that are 
achievable by adult human beings, let  alone young boys. Similarly, 
research that mapped the body dimensions of male characters in the top 
150 video games showed that they were signifi cantly and disproportion-
ally larger than the average American male (Martins et al.  2010 ). 

 In one study, Field et al. ( 2005 ) found a direct relationship between 
media exposure and the use of APEDs. Specifi cally, adolescent boys who 
read men’s, teen, fashion, or health and fi tness magazines were more 
likely to use APEDs (Field et al.  2005 ). In another study, Harrison and 
Bond ( 2007 ) found that exposure to video gaming magazines predicted a 
signifi cant increase in drive for muscularity one year later among White 
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preadolescent boys (mean age  =  8.77  years). Video gaming magazines 
were selected as these include bulky and beefed-up characters, and drive 
for muscularity was assessed using McCreary and Sasse’s ( 2000 ) adapted 
scale for preadolescent boys, which included items such as, “I eat special 
foods to make my muscles bigger” and “I drink special shakes to make 
my muscles bigger”. 

 Additional studies have shown that the sociocultural pressures associ-
ated with using APEDs and other strategies to increase muscles extend 
beyond media infl uences to also include pressure or comments from fam-
ily and peers. In one study, media infl uence, defi ned as the use of media, 
which included TV, movies, and magazines to obtain information about 
body shape; perceived comments from parents (e.g. “Your father made 
comments or teased you about not being muscular or strong enough”); 
and peer pressure which assessed boys’ perceptions of their friends and 
classmates’ investment in body shape and muscularity (e.g. “How often 
do your friends and classmates encourage each other to lift weights?”) 
were all found to be signifi cantly higher among adolescents who used 
food supplements and/or steroids versus those who did not (Smolak et al. 
 2005 ). Similarly, in a more recent study Rodgers et al. ( 2012 ) found that 
both perceived pressure to gain muscles and pressure to lose weight from 
media, family members, and peers, and the internalisation of the ideal 
body as portrayed by the media predicted adolescents’ drive for muscu-
larity. Th e drive for muscularity was assessed by McCreary and Sasse’s 
( 2000 ) scale and included items such as, “I use protein or energy supple-
ments” and “I think about taking anabolic steroids”. 

  Cultural background.  Th e infl uence of sociocultural factors has also 
been studied by examining the use of APEDs in other cultures and/or 
countries. Th e use of steroids has been found to be a larger problem 
in Scandinavia followed by the USA, British Commonwealth countries, 
Brazil, and the rest of Western Europe (Kanayama et al.  2012 ). On the 
other hand, the abuse of steroids is rare in Eastern countries such as China, 
Korea, and Japan (Kanayama et al.  2012 ). Th e greater use of steroids in 
Western countries is attributed to the high value placed on muscularity 
in the West which is highlighted by mythical heroes, such as Hercules in 
Ancient Greece and Th or in mythical traditions of Scandinavia (Kanayama 
et al.  2012 ). Th ese have continued to be idealised in modern times with 
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muscular action toys, magazine advertisements, and Hollywood fi lms. 
Th e Western muscular historic heroes and Hollywood role models are a 
contrast to what we see in the East. For example, ancient deities in Japan 
are fully clothed with no eff orts to enhance muscularity, and the teach-
ings of Confucius link masculinity to intellect, refi nement, and virtuous-
ness, and not to brawn (Kanayama et al.  2012 ). Similarly in modern-day 
China and Japan, one rarely sees images of muscularity. On the contrary, 
the focus in popular Asian action fi lms is on lean martial artists and not 
muscle-bound characters (Kanayama et al.  2012 ). 

 While the use of steroids among males in Asian countries is very low, 
Asian boys living in the USA have been found to be more likely to use 
steroids than Whites (Eisenberg et al.  2012 ). Moreover, the highest rate 
of steroid use was reported by Hmong respondents: 14.8 % versus 5.4 % 
of other adolescent males (Eisenberg et al.  2012 ). Th e Hmong are a more 
recent immigrant group and the researchers argued that they may be 
bulking up to gain status in a culture that emphases physical appearance. 
Another study from the USA has also found higher steroid use among 
Native American adolescents as compared to Whites (van den Berg et al. 
 2007 ). Although additional studies are needed to verify the fi ndings, the 
higher level of steroid use among adolescent males from minority groups 
in the USA is consistent with the fi ndings of our review which showed 
that many males from minority groups demonstrated more body image 
concerns and body-change strategies than Whites (Ricciardelli et  al. 
 2007 ). We argued that these diff erences may in part refl ect the changing 
status quo and power relations for males and/or the higher level of social 
isolation of men in minority groups when compared to the dominant 
cultural group(s). In particular, men more than women are worse off  
in a climate of emerging acculturation and modernisation as they may 
have more to lose than to gain in their social status with changing social 
structures. 

  Sport environment and participation.  Another important sociocul-
tural sphere of infl uence for boys is sport. Sport is often pivotal to the 
lives of boys, as many spend a lot of time playing a range of sports and 
sport also provides boys with a supportive social environment for devel-
oping friendships (Coleman  2011 ; Ricciardelli et al.  2006 ; Tatangelo and 
Ricciardelli  2013 ). Participation in any kind of sport for boys is related to 
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higher self-esteem (Holland and Andre  1994 ), and adolescent boys more 
than girls perceive that the function of sport participation is to increase 
their social status and peer popularity (White et al.  1998 ). In addition, 
the sporting context is the main forum that Western males have for dem-
onstrating the various aspects of masculinity which are closely aligned 
with the pursuit of muscularity. In our interview study with adolescent 
boys we found that what boys liked about their bodies and the aspects 
they wanted to improve were synonymous with the attributes associated 
with being successful at sport. Th ese included functional aspects of the 
body such as overall size, height, speed, strength, fi tness, and endurance 
(Ricciardelli et al.  2006 ). 

 Sport participation has been reported as a major reason for why adoles-
cent boys use steroids (Bahrke et al.  2000 ). Steroids are used to increase 
one’s physical size and muscle strength, which are closely related to 
improved sporting performance. Th e main sports found to be associated 
with steroid use among adolescents and adult males are primarily the 
ones that focus on muscular strength and size-dependent sports of foot-
ball, wrestling, and track and fi eld events (Bahrke et al.  2000 ; Field et al. 
 2005 ; Ricciardelli and McCabe  2004 ; Sagoe et al.  2014 ). However, 30 
to 40 % of adolescents use steroids for more individual sporting pursuits 
which include bodybuilding and/or weightlifting (Bahrke et  al.  2000 ; 
Field et al.  2005 ). Th ese and other sports that focus on muscular strength 
are also referred to as ‘power sports’ (Ricciardelli and McCabe  2004 ; 
Sagoe et al.  2014 ). 

  Substance abuse and other risk-taking behaviours.  An early hypoth-
esis that was proposed but has not been supported is that adolescents 
who use steroids would be less likely to use other illicit drugs, as these 
would jeopardise their health and athletic performance (Bahrke et  al. 
 2000 ). However, studies have consistently shown that adolescents who 
use steroids use a range of legal and illicit drugs (Bahrke et  al.  2000 ; 
Dunn and White  2011 ). In one study, adolescents who had used ste-
roids were also more likely to have used cigarettes, alcohol, marijuana, 
and ‘other drugs’, such as acid, crack, and cocaine (van den Berg et al. 
 2007 ). In another study, adolescents who used steroids reported experi-
menting with other substances, including alcohol, tobacco, cannabis, 
cocaine, or heroin (Dunn and White  2011 ). Specifi cally, lifetime users 
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of steroids were about 4 times as likely to have used tobacco in the previ-
ous year; 6 times more likely to have used cannabis in the previous year; 
and 30 times more likely to have used cocaine or heroin (Dunn and 
White  2011 ). In a more recent study, males with high concerns about 
muscularity who used potentially unhealthy products to achieve their 
desired physiques were more likely than their peers to start binge drink-
ing frequently. In addition, males with high concerns about muscularity 
and thinness, and those with high concerns about muscularity who used 
products to improve muscle size or strength were much more likely than 
their peers to start using drugs (Field et al.  2014 ). 

 A range of other high-risk behaviours have also been found to be high 
among adolescent steroid users. Th ese include using injectable drugs, 
sharing needles, driving too fast, driving after drinking, carrying a gun, 
number of sexual partners in the past three months, injury sustained in 
a physical fi ght requiring medical attention, not wearing a helmet on 
motorcycle, and not wearing a seatbelt (Bahrke et al.  2000 ). Given that 
adolescence is a time of increased experimentation and risk taking, ado-
lescents with high levels of body image concerns, may be especially vul-
nerable to health-risk behaviours. APEDs may also be used in the same 
way alcohol and other substances are used to cope with negative aff ect 
and low self-esteem (Ricciardelli and Williams  2011 ). In addition, some 
APEDs such as stimulants may be specifi cally used to suppress appetite 
and increase weight loss behaviours, in the way that smoking is used as a 
weight loss strategy (Warren et al.  2013 ). 

 More research is now needed to evaluate how APEDs may be used as 
mood-altering appetitive substances and the potential risk for adolescents’ 
health and well-being (e.g. Hüsler and Plancherel  2006 ). More is known 
about alcohol as this is a commonly used/abused substance, and alcohol 
is generally accepted as a means of achieving ‘felt’ advantages with regard 
to mood repair, and is used as a means of temporary hedonic control over 
negative aff ect in general (Martens et al.  2008 ; Mason et al.  2008 ; Shaol 
et al.  2008 ). Outcome expectancies for alcohol use are often described as 
involving the enhancement of some aspect of self-presentation (e.g. social 
assertion, sexual functioning, tension reduction; Del Boca et  al.  2002 ; 
Jones  2004 ; Morawska and Oei  2005 ), and thus it impacts on one’s over-
all self-image, and more specifi cally, one’s body image. Comparable out-
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comes expectancies for APEDs have yet to be investigated but we know 
that APEDs are used for promoting adolescents’ self-image and body 
image. Clearly, this is an area where more research is also needed. 

  Negative aff ect and self-esteem.  Closely related and often inter-related 
with body image concerns, substance abuse, and other risk-taking behav-
iours are negative aff ect and self-esteem. Negative aff ect encompasses 
mood states such as depression, anxiety, stress, shame, inadequacy, guilt 
and helplessness, and is closely associated with self-esteem and other self- 
concepts (Ricciardelli and McCabe  2001 ). Body-change strategies which 
result from body image concerns are often viewed as regulating and/or 
alleviating negative aff ect (Ricciardelli and McCabe  2004 ). Given that 
APEDs are also body-change strategies, their use may be viewed as a way 
of regulating and/or alleviating negative aff ect. Higher levels of depressive 
symptoms and lower self-esteem have been found to separate adolescent 
boys who use either steroids and/or food supplements versus those who 
do not (Smolak et al.  2005 ). Similarly, in a more recent study, feelings of 
sadness and hopelessness predicted both steroid and methamphetamine 
use among adolescent boys; and steroid use also predicted adolescents’ 
consideration of suicide (Th orlton et al.  2012 ). 

  Other factors.  Th e nature of the relationship that adolescents have 
with their parents is another factor that has been found to predict the 
use of food supplements (Ricciardelli and McCabe  2003 ). Ricciardelli 
and McCabe found that poor perceived parental relationship predicted 
adolescent boys’ use of food supplements (e.g. protein powders) to 
change body weight among adolescent boys over an eight-month period 
(Ricciardelli and McCabe  2003 ). Th is measure of parent–adolescent 
relationships assessed how well adolescents thought they got along with 
their parents and the extent to which adolescents experienced parental 
acceptance and approval. Adolescents’ relationships with opposite-gender 
peers are also important. As with parent relations, a more negative rela-
tionship with peers of the opposite gender has been found to predict the 
use of food supplements over an eight-month period (Ricciardelli and 
McCabe  2009 ). Th ese fi ndings are consistent with those reported in the 
review by Sagoe et al. ( 2014 ), which highlight that being more successful 
with the opposite gender is another important motivation for the initia-
tion of steroid use. 
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 Th e sporting environment, substance use, and other risk-taking behav-
iours, which are all associated with the use of APEDS, also refl ect mas-
culine gender-role stereotypes, norms and behaviours that are viewed as 
highly desirable for males (Ricciardelli and Williams  2011 ). Gender-role 
stereotypes more broadly refl ect beliefs and behaviours typically attrib-
uted to men and women, which are learnt from an early age, and they 
have been shown to predict a range of health-risk behaviours includ-
ing substance abuse and binge eating (Ricciardelli and Williams  2011 ). 
Gender-role stereotypes have yet to be specifi cally studied in relation to 
APEDs but their inclusion in future research will provide a sociocultural 
context for better understanding the reasons why many boys and adoles-
cent males resort to APEDs.  

    Conclusions 

 In this chapter, we have reviewed the range of APEDs that boys and 
adolescent males use to improve their body image and appearance. Th ese 
include steroids, steroid precursors such as creatine, but also stimulants, 
weight-loss supplements, and the abuse of prescription drugs for the pur-
pose of weight loss. In addition, we have reviewed the range of risk factors 
associated with the use of APEDs. Th ese, on the whole, are similar to the 
risk factors which have been found to be associated with disordered eat-
ing and other body-change strategies. Lastly, we have highlighted several 
areas where the fi ndings are inconsistent and/or where further research 
is needed.      
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       Background 

 Historically, public health guidelines promote the addition of physical 
activity exemplifi ed in terms of aerobic exercise and resistance training 
for cardiorespiratory fi tness and musculoskeletal health. Th e exercise 
prescription is seen as an aid in preventive disease medicine (Winett 
and Carpinelli  2001 ), an activity to increase self-esteem (Spence et  al. 
 2005 ), and is used in a variety of psychiatric therapeutic interventions. 
However, when exercise is performed excessively, the practice can adapt 
as a pathological association of body image disorders. Th is association has 
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been confi ned traditionally to the relationship between aerobic exercise 
and eating disorders in women who aspire an unattainable thin physique 
(Murray and Baghurst  2013 ). Research has currently illustrated a grow-
ing prevalence of body image dissatisfaction among men, which posits 
that both males as young as 6  years reportedly desire a physique that 
diff ers from their current perceptions of self (Pope et al.  2000 ). College 
aged men reported that the ideal masculine body carries, on average, 25 
pounds more muscle than their own physique (Olivardia et al.  2004 ). In 
addition, males as a cohort desire to gain approximately 17 pounds of 
muscle mass, regardless of their current shape (Pope et al.  2000 ). 

 Th e reasons for this apparently increasing trend towards increas-
ing body dissatisfaction amongst males may lie in the increasing pro-
motion of lean, heavily muscled body as the male ideal (Grieve  2007 ). 
Mesomorphic males are viewed as more socially desirable and possessing 
greater physical and athletic prowess than ectomorphic males (Pope et al. 
 2000 ). At the same time, over recent decades the cultural norm for the 
ideal male physique has become increasingly more muscular (Leit et al. 
 2001 ). Th erefore, it is perhaps not surprising that an increasing num-
ber of males report body dissatisfaction (Phillips and Drummond  2001 ) 
and an increased desire for a lean, heavily muscled physique (Leone et al. 
 2005 ). A recent survey (Field et al.  2014 ) found that almost 18 % of ado-
lescent boys were concerned about not being muscular enough; perhaps 
not surprising when even toy action fi gures have increased in muscular-
ity in recent years to the point where they have physiques that in many 
cases would be unattainable even for the most advanced bodybuilders 
(Baghurst et al.  2006 ). 

 Given the aforementioned argument, we argue that body image dis-
satisfaction should be a concern to all those interested in mental health. 
Th e following sections of this chapter describe how such dissatisfaction 
drives physique-enhancing behaviours that can reach clinical and debili-
tating levels. Firstly, relevant psychiatric disorders of body dysmorphic 
disorder and MD will be explained, and the relationship between MD 
and the use of physique-enhancing drugs will be explored. Psychological 
and sociocultural factors infl uencing this relationship will be examined, 
and suggestions made for future research.  
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    Body Dysmorphic Disorder and Muscle 
Dysmorphia 

 BDD is a severe psychiatric disorder characterized by time-consuming 
preoccupations with one or more perceived defects or fl aws in appearance 
that are not observable or appear slight to others (Kelly et al.  2014 ). BDD- 
related preoccupations cause clinically signifi cant distress or impairment 
in functioning. BDD is often accompanied by repetitive behaviours or 
mental acts that occur in response to the appearance preoccupations (e.g. 
mirror checking, skin picking, excessive grooming, comparing with oth-
ers; American Psychiatric Association  2013 ; Phillips et al.  2005 ). Muscle 
dysmorphia (MD) represents the pathological pursuit of muscularity 
and is characterized by an intensely distressing preoccupation that one 
is of insuffi  cient muscularity (although appearing normal or muscular) 
coupled with rigorous exercise and dietary practices that take precedence 
over other important areas of life. As a subtype of BDD, MD is unique 
in its form of causing preoccupation with the body as a whole, instead of 
a specifi c body part as seen in typical BDD. 

 MD was fi rst noted in research as ‘reverse anorexia’ (Pope et al.  1993 ) 
and explained as the male version of the disorder anorexia nervosa, much 
like the female’s need for thinness, as males experiencing this disorder are 
often concerned with losing weight (Murray et al.  2010 ). However, it was 
also recognized that minimizing body fat and maximizing muscularity is 
the generalized need or want by those with MD, rather than solely the 
fear of losing mass. As noted in our introduction, pressure has increased 
for the male ideal body type to appear muscular, inversely related to the 
ideal female body type (appearing thin). Th is pressure has aided in men 
and women feeling dissatisfi ed in the way their bodies appear, and in 
some cases a distorted body image is experienced. As a result, aff ected 
individuals may neglect important social or occupational activities 
because of shame over their perceived appearance fl aws or their need to 
attend to a meticulous diet and time-consuming workout schedule (Pope 
et al.  2005 ).  
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    Diagnostic Criteria 

 A coherent line of research emerged after the introduction of the con-
cept of reverse anorexia, and the term ‘muscle dysmorphia’ was fi rst 
introduced by Pope Jr. et al. ( 1997 ), along with a series of diagnostic 
criteria for the disorder. Th e concept of MD was proposed as a form of 
BDD as it was found in Pope et al.’s study that 9.3 % of 193 individu-
als with already diagnosed BDD portrayed associated features of what 
would be explained as MD. Th e essential feature of MD is character-
ized as the severe need to be overly muscular and lean, which in turn 
causes signifi cant impairment and distress in daily life. Th e symptoms 
of the disorder cause a distortion of reality and individuals with MD 
obsessively compare themselves to others with the notion that in most 
cases, they are inadequately small, despite realistic existence. It is fre-
quently observed that individuals with MD will feel levels of extreme 
embarrassment and anxiety when forced to present their body in the 
public eye. 

 Following the early research, MD was recognized in the  Diagnostic 
and Statistical Manual of Mental Disorders :  Text Revision  (American 
Psychiatric Association 2000; DSM-IV) as a subtype of BDD categorized 
in the somatoform spectrum, a type of mental illness that causes physical 
bodily symptoms. As research continued, no evidence for MD relating 
to a somatoform disorder was found, and in the DSM-V, published in 
2013, the diagnosis of MD now lies in the obsessive-compulsive spec-
trum as a subtype of BDD. 

 Cafri et al. ( 2008 ) and Olivardia et al. ( 2000 ) revealed that symp-
toms of MD start manifesting at about 19.5 years of age. Th e symp-
toms of MD these authors noted were as follows: compulsive mirror 
checking, extensive time spent exercising, thinking about their mus-
cularity >30 times a day, avoidance of people, places, and activities 
related to their body appearance, and abuse of performance-enhancing 
drugs. Additionally, Cafri et al. ( 2008 ) found that 67 % of their sub-
jects with MD reportedly thought about their muscularity more than 
3  hours daily. It is well documented that MD aff ects an individual 
on a behavioural, cognitive, and social level. Behavioural symptoms 
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studied include pharmacological use, workout rituals, supplement use, 
and dietary behaviour. Psychological factors include exercise depen-
dence, and protection of physique and body size/symmetry (Rohman 
 2009 ). When MD behaviour characteristics continue to grow in an 
individual, negative consequences such as alienation, narcissism, and 
positive deviance may develop. 

 Another diagnostic specifi c of MD is the presence of comorbid psy-
chological disorders. MD has been associated with higher rates of life-
time mood disorders such as major depressive disorder (Wolke and 
Sapouna  2008 ). Anxiety disorders have also been associated with the 
development of MD such as panic disorder, posttraumatic stress disorder, 
obsessive- compulsive disorder (OCD), and generalized anxiety disorder 
(Cafri et al.  2008 ). In fact, MD has also been categorized as a subtype of 
OCD. OCD as a form of anxiety encompasses obsessive rituals to over-
come levels of anxious distress. Th e compulsive rituals in MD include the 
overwhelming time spent training in exercise, nutrition, and the use of 
performance-enhancing drugs to aid in muscular development; it is the 
ritualistic nature of behaviours performed to alleviate levels of physique- 
related anxiety in MD that has led to such an association. 

 Approaches began comparing MD and the pathology following 
that of an eating disorder, and the most recent literature revisits the 
association. Researchers have proposed that MD presentations of 
body dysmorphic disorder do not generally include food and exer-
cise-related psychopathology, and the diagnostic criteria for body 
dysmorphic disorder posit that those experiencing such concerns, in 
conjunction with shape-related body image and weight distortion, are 
best accounted for by an eating disorder diagnosis (Murray and Touyz 
 2013 ). Scopes have, therefore, reanalyzed MD through the lens of an 
eating disorder and found that levels of functional impairment have 
closely aligned. 

 Perhaps the most comprehensive attempt to date to provide an all- 
encompassing model of MD has been that of Lantz et  al. ( 2001 ), 
whose conceptual model included many of the factors noted earlier. 
Th ey identifi ed two precipitating factors,  self-esteem  and  body dis-
satisfaction , that increase motivation to engage in exercise aimed at 
physique development. Th e development of muscle then increases 
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self-esteem, which will increase commitment to the exercise regime. 
Th is is problematic if a person’s self-esteem becomes dependent on 
this connection. 

 Th e six behavioural characteristics that develop from MD, accord-
ing to Lantz et al.’s model, include  body size / symmetry  (e.g. concern with 
developing an ‘ideal’ muscular body),  dietary constraints  (e.g. consump-
tion of an optimal ‘muscle building’ diet),  physique protection  (e.g. hiding 
the physique with baggy clothing),  supplement use  (e.g. protein supple-
ments),  pharmacological abuse  (e.g. use of anabolic-androgenic steroids), 
and  exercise dependence  (i.e. compulsive exercise). Each characteristic 
could then maintain a cyclical infl uence of more pathological behaviours. 
For example, as a person’s attitude towards his or her body becomes more 
pathological, he or she may begin to experiment with muscle-building 
drugs. As his or her physique develops, he or she will associate this with 
the pharmacological intervention, and so that behaviour is increasingly 
reinforced. 

 Th e overall prevalence of MD is under researched yet estimated by 
Olivardia ( 2007 ) as 100,000 cases in the USA. It was noted that there 
is an assumption that a much larger quantity of individuals experience 
less severe versions of the disorder. Females have been found to experi-
ence most forms of BDD, yet MD has been found to be more preva-
lent in men. Th e natures of MD and BDD are such that individuals 
will likely not admit their disorder, or seek help, because of embar-
rassment. Th is makes it diffi  cult to accurately estimate a prevalence of 
BDD and MD.  

    Muscle Dysmorphia and Bodybuilding/
Weightlifting 

 It is important to note the diff erence between ‘bodybuilders’ and 
‘weight lifters’, as both terms are often used interchangeably. A weight 
lifter is an individual who undergoes the process of exercise in the form 
of resistance training to control and develop strength (and sometimes 
musculature), but where lifting heavy weights is considered an end 
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in itself. In contrast, although bodybuilders also lift weights, the end 
purpose of this is purely to develop their musculature. Also, competi-
tive bodybuilders participate in competitions where they display their 
physiques. Bodybuilders have been found to carry the highest level 
of body dissatisfaction compared to other competitive athletic groups 
(Blouin and Goldfi eld  1995 ), and are the main group examined in 
MD literature. 

 Most of those susceptible to MD start lifting weights in their adoles-
cent years in the hope of building a muscular physique to cover up their 
inner insecurities. However, even after attaining considerable muscle 
mass, the insecurities persist (Rohman  2009 ). Th e research question nat-
urally arises whether participation in lifting weights and/or bodybuilding 
is a precursor to developing body image pathology and increasingly into 
BDD/MD? Th is was addressed in Olivardia et al.’s ( 2000 ) study when 
comparing 24 men with MD and 30 normal weight lifters. Th e men 
with MD diff ered signifi cantly on measures of body dissatisfaction, eat-
ing behaviours, prevalence of steroid usage, and lifetime prevalence of 
DSV-IV related mood, anxiety, and eating disorders. It was found that 
the normal weight lifters portrayed little psychopathology compared to 
the weight lifters with MD. 

 Individuals with MD are distinct from normal weight lifters in their 
symptom pathology and psychiatric comorbidity (Cafri et  al.  2008 ). 
For weight lifters to be diagnosed with MD, they must show a level of 
functional impairment. Th ose with the disorder have reported lifting 
weights 7 days a week and more than once a day for an hour and a half 
at each session, which is a much higher amount of training than in a 
typical weightlifting routine. Th ey tend to deny occupational opportu-
nities because holding a job does not allow them to engage in extensive 
weight lifting and eating habits, which are a priority in the functioning 
of their lives (e.g. see Fussell  1991 ). Others have explained that liv-
ing alone also diminishes stress of a signifi cant other tampering with 
their strict regime. Th erefore, there should not be confusion between 
mere enthusiasm and a strictly dedicated lifestyle of bodybuilding and 
MD. Th e diff erence lies in profound levels of extreme distress and mal-
adaptive coping behaviours.  
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    Muscle Dysmorphia and Performance- 
Enhancing Drugs 

 Referring to the fi rst published study on MD (or ‘reverse anorexia’ as 
it was referred to by Pope et  al.  1993 ), all nine participants then who 
were found to portray to what would later be developed as MD were 
using anabolic-androgenic steroids (AAS). Research began exploring this 
association and amongst the many rituals to require more mass found in 
those with MD, the use of AAS has been the most frequently associated. 
Many report that use of AAS is aimed at curing their disorder, yet others 
have explained that the use of the steroids aided in the development of 
their hyper-mesomorphic physique preoccupation. 

 To appreciate the role that AAS may play in the lives of those experi-
encing MD, an understanding of the impact AAS use has on those choos-
ing to use is needed. Sagoe et al. ( 2014 ) conducted a literature review of 
44 qualitative studies concerning AAS use, and found a myriad of rea-
sons for initiating use. However, the three main reasons for initiation of 
use were: (1) wanting success in sports participation (particularly power 
sports), (2) to overcome negative body image, and (3) dealing with psy-
chological disorders such as depression. 

 Once AAS use was initiated, several studies (Olrich  1993 ; Olrich and 
Ewing  1999 ; Petrocelli et al.  2008 ; Vassallo and Olrich  2010 ) found the 
AAS use period to have a profound impact on the users. Users experi-
enced signifi cant positive increases in muscle mass, strength, and self- 
confi dence, which will be discussed later in the text and will draw heavily 
from research conducted by the authors of this chapter. 

  Perceived benefi ts of AAS use.  In a study of competitive and non- 
competitive bodybuilders, Olrich and Ewing ( 1999 ) reported that 9 of 
10 AAS users spoke of the AAS use period in very positive terms, while 
in a study of former collegiate athletes, Vassallo and Olrich ( 2010 ) found 
all 38 participants perceived their AAS use period positively. Participants 
using AAS experienced rapid and profound increases in strength, power, 
and muscle mass. Th ose gains led to a number of positive corollary 
benefi ts, including greater peer recognition, greater perceived sexual 
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 attractiveness, and greater success in sport. Th e following responses cap-
ture such positive benefi ts:

  Physically, stronger. I felt like training all the time. I loved coming into the 
gym, because I could hoist all these heavy poundages. I was making good 
gains. Th e pump I got was incredible. When you get pumped, I mean you 
could see man, you’re looking huge and ripped. And it was just unbeliev-
able. It really motivated you to get into the gym (Olrich  1993 ). 

   I am personally a lot more energetic and aggressive, probably a combina-
tion of those two words. Needless to say, I’m a lot more confi dent and 
potentially cocky for the fact that what happens is I’m looking physically 
better, be it bloated or not. I tend to be a bit more cut when I’m on drugs, 
so I tend to look a little better. My muscular defi nition is coming out, my 
strength is increasing, so each time (I’m in the gym) I try to obtain a new 
goal. I’m obtaining goals and as with anyone in life, when you try for some-
thing to obtain goals, you feel great. You feel great because you can do it. I 
can do anything. I’m more horny. I’m more aggressive. I just tend to attack 
things a lot more and everything seems to be clicking. I feel better. I’m 
stronger. You do, you have to sleep because you’re training hard, but you 
don’t feel like you have to have as much sleep. You tend to be on top of the 
world. I don’t know, I guess I like that feeling (Olrich and Ewing  1999 ). 

   Oh, positive for sure. Because I kept my spot in baseball, and I devel-
oped a chiseled body, and my grades went through the roof. I never got a 
better grade point than during those semesters I used the juice (Vassallo 
and Olrich  2010 ). 

 As these quotes point out, the AAS use experience had a powerful eff ect 
on these men, and the benefi ts went well beyond the walls of the gym. 
Further, the men perceived signifi cant increases in self-confi dence and 
peer recognition. Th e following quotes were from athletes who used dur-
ing their college sporting career as reported by Vassallo and Olrich ( 2010 ) 
when asked if their levels of confi dence were impacted by AAS use:

  Is the Pope catholic? Of course they were. Th at was the sole reason I took 
three more cycles throughout college. I felt like I was on top of the world 
anytime I was on the juice. 
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 Another of the participants had this to say:

  (Levels of confi dence) Th ey were as big as the frickin sky. I was the man and 
you better bring your best or I would rip your f—g head off . I knew that 
when I was on the ‘roids I could do some major hitting compared to when 
I was off  the shit. I, you know, I was meaner than hell and I needed those 
things to help me get that edge. 

 And another stated:

  I was, I don’t know if this is proper, but I felt like the f—g man. I mean I 
was just invincible. I felt I could do anything I put my mind to, and 9 
times out of 10 I did. Th at was the best I ever felt about myself. Man, I miss 
that feeling. 

 And the statement by another participant captured the sentiment well:

  Th at is an understatement if I ever heard one before. I mean I felt like I 
could climb the tallest mountain with no training if I needed to. I know 
that is a stupid analogy. But I was more confi dent than I ever was in my life 
when I was on the steroids. I am a very confi dent individual without the 
‘roids (sic) and when I was on the stuff  it was absolutely amazing how my 
confi dence levels just soared through the roof. I loved that feeling. 

 Similar responses were found with competitive and recreational body-
builders (Olrich and Ewing  1999 ):

  Oh yeah. King of the world, it’s just a good feeling. You can just think 
straight. It’s just a good feeling. But you just feel … you just think diff er-
ently about situations. You react diff erently. You feel good about yourself, 
and you know you’ve got the edge. And that aff ects you through your 
whole cycle, whether you’re training or not. You’ve got the edge. 

 Perceived positive increases in both self-image and self-confi dence were 
also due to peer recognition which many of the participants discussed.
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  When you’re on steroids, if you’re bigger, you’re stronger, and you’re getting 
personal recognition from your peers … you’re enjoying it. You’re enjoying 
the peer recognition. If you’re on steroids, and because you’re on steroids 
you grow, people are noticing you. You’re lifting more weight, or whatever 
the scenario is, that you’re getting more peer recognition. 

  AAS and Psychological Addiction . Participants in these studies (Olrich 
 1993 ; Olrich and Ewing  1999 ; Olrich and Vassallo  2006 ; Vassallo and 
Olrich  2010 ) were queried concerning their perceptions as to whether 
AAS had any potential to be psychologically addictive. Not surprisingly, 
considering the aforementioned responses, all of the men interviewed 
believed that AAS had a strong potential for psychological addiction, 
whether the men believed they experienced such an addiction or not. 
Representative statements from the bodybuilders are given next:

  Sure. I know defi nitely there is (a psychological dependence). Th ere’s defi -
nitely. I know that. I know for a fact that, because I have troubles when I 
do a cycle coming off . Because you see, you like how they make you feel, 
okay? Mentally, they just do something to you. You feel great. And then 
you get so much stronger. And you blow right up. And you puff  up, you 
know. And you look good. And you put on the weight. And that’s what 
bodybuilders wants to do the most, is that you get that weight. And you 
want to get that weight up. And it comes like nothing man. And it’s just 
there. And then it goes. Just like it came. You keep some, but you lose the 
majority. You do keep some. And you lose the edge. You lose that strength, 
that cockiness. You know, all the good things that come, that you feel from 
them, just go away. 

 Another bodybuilder spoke in a similar manner, but discussed the role of 
peer recognition in the process:

  I’ve never been on drugs where, “Oh my God, I have to have a shot, or I 
have to have a pill.” I’ve never met anybody that’s that way. But, they defi -
nitely want the eff ects of being big, because of the side eff ects of that. Th e 
side eff ects being that they are getting peer recognition or personal recogni-
tion of some sort. “God, you’re really growing,” “God, you look great.” 
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“God, you’re stronger than shit.” People thrive off  that, and you can’t tell 
me in our society that people don’t thrive off  of recognition. 

 Th e former collegiate athletes of Vassallo and Olrich ( 2010 ) also spoke to 
the strength of this perceived, powerful dependency to AAS. One of the 
former football players stated:

  Of course there is man (a psychological addiction). I mean that is the main 
reason that me and my friends would do the shit again and again. We 
missed the feeling it gives you against your opponent. It was f—g awesome. 
Yeah, the strength you get is great, but the reason I did the shit time and 
again was due to the fact that I wanted the mental edge it gives you. 

 Another football player who had also experimented with a variety of rec-
reational drugs stated how he felt the addictive qualities of AAS were 
stronger than any other substance he had tried (Olrich and Vassallo 
 2006 ).

  I know this sounds crazy, but I really think that they are more addictive 
than any recreational drug I have tried in my life. I mean once you have 
that feeling of invincibility you never want it to go away. It was something 
I needed more and more the older I got. I mean the last four cycles that I 
did (during his college career) was due to the fact that I missed the mental 
edge that I had over my opponent. 

 Another powerful statement from a former athlete is given next:

  Th ere defi nitely is an addiction there that aff ects your mind. I think it is 
because the stuff  gives you a mental edge that you will never experience in 
your life unless you do the stuff . I know it is not easy for someone to 
believe, but I promise you that the stuff  gives you a mental boost in every-
thing you do. It is f—ing awesome. I hope people realize that this is why 
the majority of people decide to do the stuff  more and more. It just seems 
to give you an edge that is far more than the physical aspect that everyone 
thinks about. Physical strength you get from the stuff  is great. But I prom-
ise you the stuff  that you miss when you are done with your cycle is the 
edge that the stuff  gives you in the head. 
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  Th e AAS use experience and muscle dysmorphia . Th e participants 
quoted in the studies discussed earlier were not assessed for MD. Yet, 
the nature of comments given by the participants shows the profound 
impact AAS would likely have on those who may have such a condition. 
Th e men had seemingly profound increases in strength, power, muscle 
mass, self-confi dence, and they felt mentally they had ‘the edge’. As the 
men discussed, the impact of AAS was felt throughout all aspects of their 
lives. Th eir perceptions of psychological addiction to AAS were insight-
ful, noting the breadth of the impact of AAS on their lives and how that 
contributed to the addictive nature of the substances. Given this, it is not 
surprising that as noted earlier studies have found that many of those 
exhibiting symptoms of MD are AAS users, and indeed Lantz et  al.’s 
( 2001 ) conceptual model of MD includes pharmacological use as one of 
the behaviours that characterizes those with MD. Cafri et al. ( 2005 ) also 
suggested that MD often culminates in AAS use to try to increase muscu-
larity. Th e fi ndings of Davies et al. ( 2011 ) seem to support the idea that 
steroids are often used for this purpose, and also suggest that they may be 
successful in this regard for some bodybuilders. In this study, interviews 
were conducted with current and former AAS users to explore symptoms 
of MD. Interestingly, the current users were generally happy with their 
physiques, whereas body dissatisfaction was much more evident in the 
former users and they were more likely to engage in physique protection 
behaviours. Also, symptoms of exercise dependence were more prevalent 
in the former users, which the authors attributed to the fact that they 
were no longer using AAS so felt they had to work harder to maintain 
their size. Indeed, two of the former users interviewed were considering 
re-using the drugs as they felt they looked better when taking them. 

 Th us, there is some evidence that the use of AAS may be motivated by 
feelings of MD, and also that AAS use is associated with improved body 
satisfaction, but that this evaporates with cessation of use as the muscular 
gains produced by the drugs diminish. Given that AAS users appear to 
mostly view the experience of AAS use as positive despite the attendant 
health risks, and that recidivism is common in former users, trying to 
persuade users that such use is not in their best interests may be very 
challenging. Also, treating those with symptoms of MD is complicated 
by the often attendant drug use. Th e following section will explore the 
treatment issue and off er some tentative suggestions.  
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    Treatment of Those with Muscle Dysmorphia 

 Th ere are a number of challenging barriers to overcome in treating 
MD. Th e fi rst one of these is that the vast majority of individuals with 
MD will not seek treatment (Pope et al.  2000 ). It is traditionally seen as 
vain for males to be concerned about their body’s appearance, and there-
fore, they may well be reluctant to open up to others about their body 
image concerns or even to admit them to themselves. Th ey are likely 
to present to medical doctors for other reasons, such as weight training 
injuries, or concern regarding health issues relating to their AAS use. It is 
therefore important that GPs, physiotherapists, and other health profes-
sionals are made aware of the symptoms of MD so they can recognize it 
in their patients. Competitive bodybuilders with symptoms of MD may 
present to coaches or sport psychologists for performance enhancement 
issues, so again it is important that the coach and sport psychologist can 
identify and understand this issue. Th e crucial thing here is for such pro-
fessionals to encourage individuals to talk openly about body image con-
cerns and show understanding that such concerns are perfectly normal 
and indeed commonplace. Another factor that can make MD diffi  cult 
to treat is the harmful and unrealistic portrayal of the human body in 
the media and society at large; the increasingly muscular portrayal of the 
male physique noted earlier not only makes MD more likely to occur, 
but also makes it diffi  cult to treat. Given the pervasiveness of muscular 
images, from action toys to male models and even movie stars (including 
many AAS users), individuals are constantly reminded that their phy-
siques do not seem to ‘measure up’, and thus messages from professionals 
who are trying to treat an individual with MD have to compete against 
these much more pervasive and alluring ones. 

 Th at said, it is far from the case that there is nothing that psycholo-
gists, psychiatrists, and other health professionals can do. Appropriate 
 counseling may be very helpful here, for example. Body dissatisfaction can 
be tackled by helping to reshape the individual’s distorted body image; if 
the individual can be encouraged to realize that media-presented images 
of the human body are not the norm and are indeed unattainable for the 
vast majority of people, this could be very helpful (Leone et al.  2005 ). 
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Given that MD is associated with low self-esteem (Wolke and Sapouna 
 2008 ), strategies to enhance self-esteem will likely also prove useful. It is 
important for such individuals to develop non-appearance based sources 
of self-esteem so they do not judge their worth as a human being solely 
through their muscularity. Developing other interests that can serve as 
sources of self-esteem may be crucial in weaning people off  some of the 
unhealthy behaviours that occur with MD. Indeed, Vassallo and Olrich 
( 2010 ) found that when AAS users developed other important life roles 
such as husband, father, and businessman, they ceased AAS use as having a 
muscular physique was not seen as important to them any more. It should 
be recognized that individuals presenting with MD symptoms may not be 
at the point where they have other life roles that could easily replace that 
of ‘bodybuilder’, but certainly appropriate counseling may help individu-
als get to this point. Given that MD is strongly correlated with concurrent 
anxiety (Wolke and Sapouna  2008 ), the psychologist should also teach 
coping strategies to ensure that MD-susceptible individuals are less likely 
to rely on maladaptive and unhealthy coping strategies such as AAS use. 

 It is important, however, that counseling is done in such a way that 
it is sympathetic to the individual’s desire to achieve or maintain a high 
level of muscularity. Individuals with MD may worry that the healthcare 
professional may try to take away their ways of coping with their MD, 
such as extreme amounts of exercise, fad diets, and drug use. Th us, sim-
ple suggestions made to them that they should stop such practices, with 
nothing to replace them that would help them maintain their quest for 
a muscular physique, are likely to fall on deaf ears. So, for example, such 
individuals could be advised to consult a qualifi ed sports nutritionist to 
help them develop a healthy muscle-building diet, and to possibly change 
their workout environment away from a ‘hardcore’ bodybuilding gym, 
which is an environment in which AAS use and obsessive and unhealthy 
training regimens often begin. As noted by Smith et al. ( 2009 ), the social 
environment in such gyms often encourages and reinforces the use of 
AAS, for example, and as such gyms typically contain AAS users, then 
this may also normalize the steroid-using physique to the other gym 
users. In addition, many AAS users purchase the drugs in these gyms 
(Smith et al.  2009 ). Th erefore, other options should be examined such as 
facilities with a broader range of clientele, or home training. 
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 Such strategies may help reduce the likelihood of AAS use, but care 
needs to be taken with those who are already using such drugs. Abrupt 
cessation of AAS use can lead to suicidal ideation (Th iblin et al.  1999 ), 
possibly due to testosterone levels becoming much lower than baseline, 
leading to depression. Th erefore, when ceasing use AAS users should be 
referred to a physician with expertise in this area who can advise them on 
how best to cycle gradually off  of AAS. Many bodybuilders use human 
chorionic gonadotrophin to maintain testosterone production when 
cycling off  AAS use and thus avoid these problems; however, the eff ec-
tiveness and safety of this still needs to be assessed in clinical research. 

 Interestingly, Pope et  al. ( 2000 ) report some individuals with MD 
being successfully treated with antidepressants such as fl uoxitine. 
Unfortunately, the use of these drugs has been shown to lead to suicidal 
ideation in some patients (e.g. Mann and Kapur  1991 ), and therefore, 
given that the lower testosterone levels may already lead to depression 
when cycling off  AAS, the use of such antidepressants may prove espe-
cially dangerous. Th erefore, prescribing such drugs when individuals are 
coming off  AAS is likely unwise.  

    Conclusion 

 Individuals exhibiting symptoms of MD often use AAS and other sub-
stances to try to achieve or maintain a hyper-mesomorphic physique. Th e 
eff ects of these drugs can serve as a powerful reinforcer of this behaviour 
given these individuals’ insecurities regarding their muscularity. Also, 
there is some evidence that individuals who do stop using AAS report 
increased symptoms of MD following cessation, due to the loss of muscle 
mass. Th erefore, recidivism is likely high in this population, and simple 
messages that the use of such drugs can damage long-term health are 
unlikely on their own to be eff ective in this population. Particular care 
must be taken with those who have ceased AAS use to encourage them 
to develop other interests that may at least reduce their reliance on their 
body as their sole source of self-esteem. Given that the gym environ-
ment can normalize and reinforce both feelings of MD and AAS use, 
aff ected individuals should be encouraged to fi nd a less ‘hardcore’ train-



3 Muscle Dysmorphia and Anabolic- Androgenic Steroid Use 47

ing environment where they will be exposed to a broader range of cli-
entele. Advice from a qualifi ed nutritionist on dieting to optimize lean 
muscle mass may also help here. Th ough some success has been found 
with the use of antidepressants, caution should be exercised with these 
as, especially combined with the low testosterone levels that result from 
cycling off  of AAS, suicidal ideation can result in some individuals. 

 Since the early research of Pope et al., our understanding of MD and 
AAS use has been greatly improved. However, there are a number of issues 
that merit further exploration. Given that we now have 60 years’ worth 
of current and former AAS users, large scale research with this fascinating 
(and large) group of people is possible. For example, it would be useful 
to explore the characteristics of MD with former AAS users to see if they 
self-identify particular times in their lives when they behaved in such ways 
and suff ered from MD. Th is would help us to understand whether MD is 
associated with certain life stages, or if it is something individuals struggle 
with for a lifetime. Th e issue of other roles in the person’s life becoming 
more important, and thus the person beginning to identify more strongly 
with later emerging roles and less strongly with that of ‘bodybuilder’ and 
‘steroid user’, may be particularly important here. It is well worth explor-
ing given its potential importance in developing strategies to combat MD 
and AAS use. We could also ask individuals identify strategies they may 
have used to combat MD, if in fact they had. Th is could become invalu-
able information for those attempting to counsel MD-aff ected/AAS-
using individuals. Indeed, given the large amount of qualitative research 
published on this topic, it is very interesting that relatively little attention 
has been paid to how individuals have attempted to overcome feelings of 
MD; we think it is time for an exploration of this key issue.      
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 Use of Drugs to Change Appearance 

in Girls and Female Adolescents                     

     Jennifer     O’Dea      and     Renata     Leah     Cinelli      

       The ‘Appearance Culture’ Among Adolescent 
Girls 

 In contemporary Western society a great deal of importance is placed on 
appearance, weight, shape, and beauty for women. Th e media is known 
to depict narrow appearance ideals that are not representative of the gen-
eral population (Diedrichs et  al.  2011 ), leaving many young girls fail-
ing to meet the prescribed ‘standards’. Tiggemann ( 2011 ) describes the 
ideals as portraying women who are  young, tall, long-legged, large-eyed, 
 moderately large-breasted, tanned but not too tanned, and clear-skinned 
women with usually White features  (p. 13). Diedrichs et al. ( 2011 ) partici-
pants’ similarly stated …  there is this stereotypical ,  blonde female with large 
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breasts and the perfect body. No cellulite ,  and  …  she is quite slim. And girls 
aspire to be that  … (p. 261). Th e old adage  what is beautiful is good  (Dion 
et al.  1972 ) and the stereotypes that physically attractive people  have it all  
(Cash et al.  2004b ), and are more sociable, friendly, warm, competent, 
and intelligent than less attractive people (Lorenzo et  al.  2010 ), places 
physical appearance on the body modifi cation agenda. 

 Further, the understanding that body weight and attractiveness is asso-
ciated with positive attributes is often present even in very young girls. 
Research shows that girls as young as 3.5 years old selected thin or aver-
age dolls (over a fat doll) as being  pretty ,  helping others ,  having a best 
friend , and being  smart  and  happy  (Worobey and Worobey  2014 ). Hence, 
it is no surprise that girls and adolescent females strive to meet these 
appearance ideals and experience a great deal of body dissatisfaction, low 
self-esteem, and poor body image when the ideals prove unachievable. 

 Th e body dissatisfaction experienced by young and adult women is 
well established as something that aff ects up to 80 % of women around 
the world (Forbes et al.  2012 ). Th is discontent is so widespread that it 
is considered ‘normative’ (Sabik et  al.  2010 ; Tiggemann  2011 ), with 
research suggesting even pre-adolescent girls are engaging in appearance 
evaluation and experiencing dissatisfaction (Sinton and Birch  2006 ). 
Further, there is a high degree of focus placed on appearance among 
adolescent females, which is partly infl uenced by the media representa-
tions of females of the same age (Hargreaves and Tiggemann  2003 ). Th is 
results in a high degree of appearance investment. 

 Appearance, which encompasses but is not limited to, weight, shape, 
skin (e.g. tone/tan, smoothness/scarring or wrinkles, tattoos, and pierc-
ings) and facial features (e.g. eye colour), is often viewed as modifi able 
through ‘appearance work’. Th is appearance work is defi ned as the use of 
clothing, cosmetics, dieting, exercise, hair care, and other similar behav-
iours and practices employed to maintain or alter one’s appearance (Hurd 
Clarke and Korotchenko  2011 ). Engaging in behaviours for modifi ca-
tion or maintenance of physical appearance, can include extreme dieting, 
supplement, or drug use (such as nutritional supplements, stimulants, 
smoking, laxative use, diuretics, diet pills, and tanning pills), and can be 
physically and mentally harmful to girls, particularly during puberty, a 
time of rapid physical and emotional change. Studies representing ado-
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lescent perspectives on aspects of appearance have shown that many ado-
lescent females believe  it is important to be tanned all year long  (Tella 
et al.  2013 ) and that internalization of appearance ideals is common. For 
instance, many young women reported they would  like my body to look 
like the bodies of people in the media  or that  reading magazines makes me 
want to change my appearance  (Lawler and Nixon  2011 ). Studies have 
also shown that adolescent girls who are trying to look like women in the 
media are also more likely to use products to improve their appearance or 
strength (Field et al.  2005 ). 

 Appearance investment is distinct from, but related to, body satisfac-
tion (Forand et  al.  2010 ; Tiggemann  2004 ). Where body satisfaction 
is primarily a positive/negative evaluation of one’s body or body parts, 
appearance investment relates to one’s attitudes about the importance 
of appearance (Forand et al.  2010 ). A high level of appearance invest-
ment is associated with spending a great deal of time attending to, and/or 
attempting to maintain or enhance, their appearance (Cash et al.  2004a ). 
Hence, those who have a high level of appearance investment are more 
likely to spend time on appearance work. Th e extent to which adoles-
cent females are investing in their appearance has implications for their 
choices to engage in potentially harmful change strategies. 

 Th is chapter will explore the appearance behaviours that girls and ado-
lescent females engage in with specifi c reference to drugs or substances 
used for the purpose of appearance modifi cation, including physical 
appearance and weight and shape as a facet of appearance. Drugs used for 
this purpose will be examined and socioeconomic trends will be exam-
ined. Poly drug use will be examined and the chapter will conclude with 
implications for school-based education.  

    Defi ning and Outlining Drug Use 
for Appearance Enhancement 

 Appearance-enhancing drugs are often regarded in conjunction with 
performance-enhancing drugs. Hildebrandt and Lai ( 2011 ) more specifi -
cally defi ne appearance- and performance-enhancing drugs (APEDs) as
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  a wide range of substances used to alter one’s outward appearance or 
improve one’s ability to achieve or succeed in domains where performance 
is based on physical appearance and strength. (p. 314) 

 While there is a plethora of literature informing on APED use among 
males (see Chap.   2    ), such as anabolic steroids, there is less known about 
the appearance-enhancing substances used and reasons for substance use 
among females. Despite this, drug misuse (such as cigarettes, alcohol, and 
prescription substances) among adolescent girls has increased over the 
last two decades, and as such is gaining increasing attention (Kumpfer 
et  al.  2008 ). Th e majority of the literature surrounding drugs or sup-
plements used for appearance enhancement among adolescent females 
revolve around weight maintenance and modifi cation, and more specifi -
cally, weight loss. 

 Refl ective of the Western ‘necessity’ for young women to be thin, many 
young girls have developed their own ‘eff ective’ weight control programs, 
which are often extreme and include smoking, amphetamine use, diuret-
ics, laxatives, and diet pills (Kumpfer et  al.  2008 ; Grigg et  al.  1996 ). 
Kumpfer and colleagues also discuss the ‘Virginia Slims’ eff ect promoted 
in an advertising campaign (for cigarettes) from over two decades ago, 
and how media campaigns such as this had an impact on drug use among 
adolescent females for reducing weight (see also Kumpfer et al.  1990 ). 
Th e concern regarding adolescent females and substance use for weight 
control is not new, with Grigg et  al. ( 1996 ) reporting that over one- 
third of their adolescent female sample engaged in ‘extreme’ dieting 
methods such as using slimming tablets, laxatives, and cigarettes almost 
two decades ago. More recently, Pisetsky et al. ( 2008 ) provided further 
evidence of the use of substances for weight control among adolescent 
females in the USA. Adolescent females who reported disordered eating 
also reported higher rates of cigarette smoking (35.0 % versus 15.6 %), 
cocaine use (9.0 % versus 2.0 %), and steroid use (8.2 % versus 1.7 %) 
(Pisetsky et  al.  2008 ). Th e trend towards higher substance use among 
adolescent females with disordered eating also included binge drinking, 
marijuana, methamphetamines, ecstasy, and hallucinogens. 

 Similarly, another study with adolescent females has found links 
between tanning bed use, concerns about weight, frequency of dieting 
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to lose weight, smoking cigarettes, using laxatives or vomiting to control 
weight, binge drinking, using recreational drugs, and trying to look like 
women in the media (O’Riordan et al.  2006 ). Th ese fi ndings indicate that 
those young women who have concerns about their weight, shape, and 
appearance will often engage in more than one harmful behaviour in an 
eff ort to initiate change. Unfortunately, many of these change attempts 
are potentially health damaging. Some of the drugs and substances used 
by adolescent girls for appearance change and enhancement are further 
elaborated upon next.  

    Anabolic-Androgenic Steroids 

 Anabolic-androgenic steroids (AAS) are often used for increased lean 
muscle mass and strength, and a reduction in body fat, with side eff ects 
in women that can include acne, irregular menstrual cycles, depres-
sion, mood instability, organ damage, infertility, and breast atrophy 
(Committee on Gynecologic Practice  2011 ). Historically, greater use of 
AAS has been associated with athletes, but recent research suggests that 
AAS use is also a problem among non-athletes, particularly given the 
propensity of users to also be using other drugs or substances (Harmer 
 2010 ). Another study on adolescents purports that despite early fi nd-
ings, there is no diff erence in AAS use among athletes and non-athletes 
(Naylor et al.  2001 ). 

 Despite this, the reasons for use of AAS may vary between athletes 
and non-athletes. Bahrke and Yesalis ( 2004 ) explain that many athletes 
use AAS based on which sport they participate in: bodybuilders desire 
more lean mass and lower body fat, fi eld athletes want the strength to 
‘out throw’ their competitors, while swimmers and runners desire the 
ability to perform frequent, high-intensity workouts without physical 
breakdown. Beyond athletes, users of AAS often do so because they want 
to ‘look good’, which to some means being bigger or having a degree of 
muscularity (Bahrke and Yesalis  2004 ). 

 Usage among adolescents is known to be higher than usage among the 
general population (Dunn and White  2011 ), which is salient given the 
known potential side eff ects of steroid usage and the amount of physical 
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development that takes place during adolescence. Within the adolescent 
population, literature confi rms that steroid use among females is typically 
lower than that among males (Field et al.  2005 ; Eisenberg et al.  2012 ), 
with use among Australian adolescent females found to be around 1.2 % 
to 1.3 % (Dunn and White  2011 ; Handelsman and Gupta  1997 ). Th e 
prevalence of use among adolescent females around the world, reported 
at 0.8 % to 2.9 % in the USA (Hoff man et al.  2008 ; Miller et al.  2005 ; 
DiClemente et al.  2014 ); 0.6 % in Norway (Pallesen et al.  2006 ); and 
2.8 % in Poland (Sas-Nowosielski  2006 ), contributes to the general con-
sensus that use among non-athlete adolescent females is generally less 
than around 2.9 %. A more recent study found that among adolescent 
females, up to 4.5 % had used steroids in the previous 12 months, with 
usage reported as rarely, sometimes, or often (Eisenberg et al.  2012 ). Th is 
suggests there may have been an increase in usage, or at least higher rates 
of young women are experimenting with AAS usage, even if not being 
regular users.  

    Stimulant Drugs (Amphetamines, Ecstasy, 
and Cocaine) 

 Stimulant drugs such as amphetamines and cocaine have also been used 
among girls for weight loss (Pisetsky et al.  2008 ), despite the fact that 
they also carry the potential side eff ects of depression, anxiety, mood 
swings, paranoia, diffi  culty concentrating, suicidal ideation, and psy-
chosis (Baker and Dawe  2005 ). Using stimulant drugs such as ecstasy, 
cocaine, and amphetamines to curb appetite and lose weight is known as 
‘instrumental use’ (i.e. use based on the drug’s eff ects for a purpose) (Boys 
et al.  2001 ). With knowledge of its appetite suppressant quality, studies 
have long reported that many female cocaine users name weight control 
as a primary motivator for use of the substance (Cochrane et al.  1998 ). 

 It is also suggested that many girls turn to ‘club drugs’ containing 
amphetamines to maintain the idealised image of the  happy ,  thin girl  
(Kumpfer et al.  2008 ). Other studies have also confi rmed that the reasons 
for use of harmful substances among young girls generally include con-
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cerns about weight and dieting (Pisetsky et al.  2008 ). A salient study with 
16–22-year-olds investigated the perceived functions of drugs currently 
used among the cohort, and some of their reasons for use (Boys et al. 
 2001 ). A proportion of youths who had engaged in use of various sub-
stances more than once, reported use of certain drugs because they can 
 help you lose weight.  Specifi cally, 6 % of cocaine users, 23.1 % of amphet-
amine users, and 7 % of ecstasy users did so for the perceived weight- 
control properties (Boys et al.  2001 ). Despite this, research has shown 
that cocaine use may not actually reduce food intake, but rather just 
delay it, with higher levels of uncontrolled food intake reported among 
chronic cocaine users than healthy volunteers (Ersche et al.  2013 ). 

 While there are few studies that specifi cally examine the use of drugs 
such as amphetamines for the purpose of weight loss among adolescents, 
there are several publications that link substance abuse and eating disor-
ders as comorbidities (Cochrane et al.  1998 ; Dennis and Pryor  2014 ). 
Wolfe and Maisto ( 2000 ) provide a review of literature that outlines a 
connection between subthreshold eating disorder symptomatology (e.g. 
bingeing, purging, restrained eating, and dysfunctional attitudes about 
weight and body shape) and substance use. Hence, often an increase in 
substance use occurs alongside an increase in disordered eating among 
high school and college students. 

 Considering these known links between eating and weight concerns 
and disturbance, comorbid drug use and abuse, and poor health out-
comes, further research is needed to specifi cally examine the motivations 
behind drug use among adolescent girls.  

    Diet Pills, Slimming Pills, and Laxatives 

 Th e consumption of diet pills is often classifi ed as an ‘extreme’ weight- 
control behaviour, with the primary intention being to lose weight or 
keep from gaining weight. Neumark-Sztainer et al. ( 2006 ) classifi ed the 
use of diet pills as ‘unhealthful’ weight control, alongside cigarette smok-
ing, food substitutes, laxatives, and diuretics. While some substances are 
used for their perceived appetite suppressant qualities, others are used 
because they assist in ‘eliminating’ or reducing what has been consumed. 
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For instance, diuretics are often used for weight control as they increase 
urine output, with the potential side eff ects of dizziness, dehydration, 
and hypertension (Franckowiak  2014 ). 

 Among adolescent females, 57.8 % were found to engage in at least 
one of these ‘unhealthful’ weight-control methods (Neumark-Sztainer 
et al.  2006 ). Another study showed diet pills were used without a doc-
tors’ advice by 11 % of the female adolescents for weight management 
(Lowry et al.  2002 ), while others reported diet products (including diet 
pills) were used by 7.7  % (Pisetsky et  al.  2008 ) and 6  % (Wertheim 
et al.  1992 ) of adolescent females. Another study showed that of 1495 
adolescent females, 7.8 % used diet pills and/or vomiting to control their 
weight in the past seven days (Middleman et al.  1998 ). Beyond diet pills, 
laxatives have also been used in the absence of doctors’ advice by 4.8 % of 
the adolescent females in the US study (Lowry et al.  2002 ). 

 Th e following table presents a comparison of data on drug use for 
weight control by low, middle, and high SES status among male and 
female adolescents in Australia from a recent nationally representative 
study of 13,000 Australian schoolchildren (Table  4.1 ).

   Results found an overall prevalence of diet pill and/or diuretic use of 
2.0 % among females, as well as a signifi cantly lower prevalence among 
same-aged males (1 %). Diet pill/diuretic abuse was more common in 
low SES males and low/middle SES females. Whilst laxative abuse for 
weight loss was similar among males and females respectively (1.2 and 
1.3 %), the diff erences in SES were signifi cant with laxative abuse more 
common in low SES males. 

 Th ese new fi ndings are diffi  cult to explain, but they do suggest that 
social class plays some sort of role in the misuse and/or abuse of drugs for 
the enhancement of appearance associated with weight. In comparison 
to earlier studies from Australian adolescents, the prevalence of diet pill 
use appears to be lower than the early study of Wertheim et al. ( 1992 ) 
and similar to the early fi ndings of O’Dea et al. ( 1996 ). While there is 
variance in the rates of use of these substances in the fi ndings, it can 
be concluded that substance use for weight control has persisted among 
adolescent females over the past several decades and remains a salient area 
for health education and health promotion.  
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    Cigarette Smoking 

 Th ere is a plethora of literature from the past three decades outlining 
the links between body image and weight concerns, cigarette smoking, 
and smoking initiation among adolescents (Potter et al.  2004 ). Following 
the mention of the ‘Virginia Slims’ campaign (Kumpfer et  al.  2008 ), 
cigarettes have also long been associated with weight loss or weight main-
tenance. In a large study (N = 15,349) of high school students in the 
USA, over 60 % reported trying to either maintain their current weight 
or lose weight. Trying to lose weight was associated with cigarette smok-
ing among the girls, with 39 % of the girls who reported smoking also 
reporting trying to lose weight (Lowry et al.  2002 ). Th at same study also 
found that current smoking was associated with using diet pills and vom-
iting or using laxatives for weight control. 

 In another study with 1560 sixth- and seventh-grade students in Boston 
and Austin, USA, Gortmaker ( 2001 ) found that the relation between 
dieting frequency and smoking initiation was signifi cant among the ado-
lescent females, while Potter et al. ( 2004 ) also found dieting behaviours, 
disordered eating symptoms, and weight concerns had a positive rela-
tionship with smoking. Th ese studies all provide support for the links 
between desired weight loss and smoking as an unhealthy weight control 
method, and indicate this is an important area to target in health educa-
tion for adolescent females. 

 Th e following table presents a comparison of data on smoking to 
reduce appetite and to lose weight by low, middle, and high SES sta-
tus among male and female adolescents in Australia from a recent 
nationally representative study of 13,000 Australian schoolchildren 
(Table  4.2 ).

   Th e results in Table  4.2 , despite not reaching statistical signifi cance, 
suggest that low SES males are more likely than their middle or high 
SES counterparts to use cigarette smoking as a form of weight control. 
A similar graded trend is also apparent among adolescent females with 
low SES females reporting smoking to reduce appetite and to lose weight 
three times more frequently than high SES girls. 
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 Whilst these results should be considered with caution in light of the 
fact that these trends were not statistically signifi cant, they should be fur-
ther investigated to determine whether the trend is replicable, or simply 
occurs due to chance. SES is certainly linked to the prevalence of over-
weight and obesity in children and adolescents in Australia, and there-
fore, the trend for greater weight control may refl ect this. In addition, 
smoking prevalence is graded by SES, so the trend may simply refl ect 
general population smoking patterns rather than smoking for deliber-
ate weight control. Further research should examine this topic, possibly 
using qualitative methods to tease out these potential trends.  

    Nutritional Supplements 

 Franckowiak ( 2014 ) discussed the increased pressures that young peo-
ple are facing in modern society, to look a certain way and to stand 
out and succeed. As such, the use of nutritional supplements such as 
protein or creatine is increasing among adolescents, particularly among 
those who desire improvement in sports performance and physical 
appearance (Lucidi et al.  2008 ). Eisenberg et al. ( 2012 ) examined the 
use of numerous muscle-enhancing substances among adolescents, and 
reported that the girls, who were most concerned with weight con-
trol, were more likely to use protein powders and shakes than other 
substances. Specifi cally, over 20 % of the 1486 adolescent females in 
the study reported having used protein powders or shakes in the pre-
vious 12 months. Similarly, in the study by Field and her colleagues 
( 2005 ), protein powders and shakes were the products most often used 
to improve appearance, and had been used by 8 % of girls throughout 
the previous year. 

 Beyond this, recent prevalence data are lacking about the use of 
creatine among children and adolescents. In a 2005 sample of 6212 
American girls (aged 9–14), only small proportions reported weekly cre-
atine (0.1 %) or protein (shakes or powder) (1.4 %) use for improvement 
of physical appearance or for gaining weight, strength, or muscle mass 
(Field et al.  2005 ). Th e use of nutritional supplements, such as creatine 
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and amino acids (Bell et al.   2004 ), have also been reported as prevalent 
among adolescents, especially those who seek to improve their perfor-
mance and physical appearance (Calfee and Fadale  2006 ; Metzl et  al. 
 2001 ; Lucidi et al.  2008 ; O’Dea  2003 ). 

 While athletes use doping substances primarily to improve their per-
formance, adolescent non-athletes do so mainly to enhance their physical 
appearance (Lucidi et al.  2008 ). In the study by Lucidi and colleagues, 
just over 2 % of the participating adolescents reported to have used at 
least one doping substance in the previous three months, whereas nearly 
15 % of them reported to have used at least one nutritional supplement 
during the same period (Lucidi et al.  2008 ). 

 Beyond the non-athlete specifi c samples discussed, protein powder or 
protein supplements have been used for weight gain or increasing muscle 
mass among female athletes around the world, albeit to a lesser extent 
than among their male counterparts (see Chap.   2    ). For instance, usage 
was reported among 4 % of Singaporean adolescent female athletes (ver-
sus 20 % among males) (Slater et al.  2003 ), and among 6 % of Canadian 
female athletes (versus 11 % of males) (Erdman et al.  2007 ). In Canada, 
the use of ‘extra protein’ (27 %) was much more prevalent than the use of 
steroids (2.8 %) (Melia et al.  1996 ). 

 While the use of extra protein or other nutritional substances is com-
mon practice for many young athletes, use of nutritional substances 
has been associated with the ‘gateway hypotheses’, where nutritional 
supplement use may lead to the use of doping substances. Up to 40 % 
of female athletes under 18 have reported being nutritional supplement 
users (Petroczi and Naughton  2008 ), with that proportion increasing in 
young adult athletes. Another study found that athletes who used nutri-
tional supplements (compared with non-users) were more willing to take 
a substance that would give them a more athletic body and change their 
weight in a desirable direction (either losing or gaining weight) based on 
their chosen sport (Backhouse et al.  2013 ). 

 Th e aforementioned fi ndings indicate that supplement use is relatively 
common among adolescent females, regardless of athlete status, particu-
larly when contrasted with doping substances. Th is has implications for the 
nutrition, body image, and physical education of young adolescent females.  

http://dx.doi.org/10.1057/978-1-137-53535-1_2
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    Tanning Products 

 Beyond weight control, Tiggemann’s ( 2011 ) descriptions of the ideal 
woman represented in modern mainstream media, including being 
 tanned  and  clear-skinned , also refl ect the numerous supplements and 
products which are available and used among young women to target 
these specifi c aspects of appearance. For example, the market provides 
ingestible tablets that promote tanning (e.g.  Tanamins  or  tanning pills ) or 
minerals that are marketed for the promotion of clear skin and shiny hair 
(e.g.  silica tablets ). Th e substances used could be viewed as existing on a 
continuum, with readily available, over-the-counter, legal drugs at one 
end (such as cigarettes, laxatives, some diet pills, tanning pills), and pre-
scription and illicit drugs at the other (such as cocaine and other amphet-
amines or stimulants, anabolic steroids). In addition, access to a wide 
range of supplements and drugs is rarely an issue for potential users as a 
broad range of drugs used for enhancement purposes are often obtainable 
via illicit markets and online (Breindahl et al.  2015 ; Field et al.  2005 ). 
Use, and/or misuse of legal and illegal substances, regardless of access and 
legality, can have varying degrees of physiological implications or side 
eff ects for users. 

 Th e concept that standards of beauty, appearance, and social body ide-
als are entrenched in culture and society is not new. Considering the 
global depth and variety of culture, it is unsurprising that the practices 
adolescent females engage in to modify or change appearance, would 
vary based on diff ering cultural mores, desired outcomes, and contexts. 
Diff erent cultures are known to place stronger emphasis on diff erent 
components of appearance, with some emphasising thinness, others mus-
cularity and strength, and others skin tone and appearance. 

 Skin tone is one facet of appearance where the desire and practices can 
vary greatly around the world. A study of French adolescents (N = 713) 
indicated that over half of the cohort believed it was important to be 
tanned over summer, many females believed it was important to be 
tanned all year long, and females were more likely than males to have 
used tanning pills (Tella et al.  2013 ). In contrast, an earlier study showed 
that a  minority  of females in Japan desired tanned skin, and of those 
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who did, the majority wished to recover their normal skin tone following 
summer (Fukuda and Naganuma  1997 ). 

 In Western societies, there has been an increase in the level of prod-
ucts sold and used to increase skin pigmentation for cosmetic reasons 
(Breindahl et al.  2015 ). In the French study, 1 % of female adolescents 
reported using tanning pills (Tella et  al.  2013 ), which is likely to be 
increasing alongside other sunless tanning products owing to the known 
harmful eff ects of solar and artifi cial ultraviolet (UV) radiation (Chisvert 
et al.  2011 ; O’Riordan et al.  2006 ). While there is little published lit-
erature surrounding the prevalence of tanning pill use among adolescent 
females, it is likely that usage is refl ected in cultural values. For instance, 
value placed on tanning or darker skin is particularly Western, since 
having a tan in some countries (for instance some Asian countries) is 
traditionally associated with being a fi eld worker and of a lower social 
class. Fukuda and Naganuma ( 1997 ) reported that only 37 % of Japanese 
women wanted a tan, compared with 100 % of American women who 
desired tanned skin on either their face, body, or both. Hence, despite 
the lack of published data, it is likely that the desire for tanned skin and 
usage of tanning pills in countries such as Australia, Europe, and the USA 
is higher than in other non-Western countries. Th e particularly high rates 
of skin cancer in Australia, Europe and the USA (Diepgen and Mahler 
 2002 ) contrast with the use of skin-whitening products such as ‘Bihaku’ 
in Japan and other Asian countries. Th is contrasting behaviour provides 
further evidence of how the value placed on tanned skin as ‘beautiful’ is 
often culturally based.  

    Implications for School-Based Education 

 Th e issue of drug and substance use to change appearance in girls needs 
to be further studied in order to understand any potentially unhealthy 
or risky behaviour and to plan health education around this topic. Th e 
reasons for drug use among girls suggest a desire for general features of 
the Western ideals including slimness, athletic appearance, sports perfor-
mance, and tanning. Th e results of this recent literature review suggest 
that there has been a shift in consumption patterns among adolescent 



66 J. O’Dea et al.

girls, who now appear to use drugs and other supplements independently 
of any parental direction. For example, a seminal, large American study 
Ervin et  al. ( 1999 ) found that nutritional supplementation was more 
likely to occur among females, children aged 1–5  years, Caucasians, 
those with a higher income, higher educational status, and greater self- 
reported health status. More recently, girls and older adolescent females 
have reported accessing and consuming dieting pills, diuretics, laxatives, 
cocaine, amphetamines, or stimulants for weight control and nutritional 
supplements such as amino acids, protein, and creatine, as well as ana-
bolic steroids for improved sports performance and athletic appearance 
(Dunn and White  2011 ; Eisenberg et  al.  2012 ; Pisetsky et  al.  2008 ; 
Lucidi et al.  2008 ; Lowry et al.  2002 ). 

 Th e perceptions of parents, teachers, and sports coaches are important 
to the understanding of appearance-enhancing drugs. Th is is particularly 
salient in school-based education about this issue, because research sug-
gests that mothers and stakeholders are likely to infl uence adolescent 
behaviour by supplying the supplements to children and adolescents. 
For example, the reasons for nutritional supplementation reported by 
children and adolescents in an Australian study (O’Dea  2003 ) varied 
according to the type of supplement being consumed. Vitamin and min-
eral supplements and herbal supplements were taken by adolescents to 
promote better health, to prevent illnesses such as the common cold and 
because they were given to participants by their mother. It is also likely 
that diet pills and diuretics are sourced by girls via drugs that have been 
prescribed for their mothers. 

 Th e association with sports performance and appearance is also rel-
evant to further study, as early studies of adolescent athletes (Douglas 
and Douglas  1984 ; Carruth and Goldberg  1990 ; Sobal and Marquart 
 1994 ; Haymes  1991 ) show that a better sports performance is expected 
by nutritional supplement users. More recent studies confi rm these origi-
nal fi ndings, with girls continuing to use nutritional supplements for the 
purpose of body change or enhanced performance (Eisenberg et al.  2012 ; 
Lucidi et al.  2008 ; Calfee and Fadale  2006 ). 

 Similar fi ndings have been reported in a study of male and female 
adolescents in Australia which aimed to obtain rich qualitative data about 
the type of nutritional supplements and drinks consumed by adoles-
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cents, and the reasons for their consumption, with particular emphasis 
on the perceived benefi ts of nutritional supplementation (O’Dea  2003 ). 
Participants reported consuming sports drinks, vitamin and mineral 
supplements, energy drinks, herbal supplements, guarana, creatine, high- 
protein milk supplements, and coenzyme Q10. Reasons for supplement 
use included perceived short-term health benefi ts, prevention of illness, 
improved immunity, parental supply of supplements, taste, energy boost, 
better sports performance and to rectify a poor diet. Results suggest that 
some adolescents consume nutritional supplements, sports drinks, and 
energy drinks for their perceived physiological benefi ts, and that they 
may not be aware of any potential risks.  

    Use of Health Education Theory for School- 
Based Prevention Programs 

 Th e use of health education theory can help to improve our understanding 
of the nutritional supplementation practices and drug use of adolescents 
for appearance-enhancing purposes. Health education theory generally 
states that a person’s behaviour and cognitions aff ect future behaviour, 
and that in order to improve adolescents’ health behaviours, we need to 
understand the many factors which infl uence behaviour and the complex 
interactions between such variables (Bandura  1986 ; Glanz et al.  2002 ). 

 An important theoretical model on which to base school education 
relating to education about nutritional supplementation practices and 
drug use of adolescents for appearance-enhancing purposes is the  Health 
Belief Model  (Ajzen  1991 ) which consists of four constructs represent-
ing the perceived threats and net benefi ts including—perceived suscep-
tibility, perceived severity, perceived benefi ts, and perceived barriers. Use 
of such health education theory to prevent health risks in girls would 
involve students exploring these facets of their risk taking behaviours. 

 Another relevant health education theory includes  Social Cognitive 
Th eory  (Bandura  1986 ) which posits that many factors interact to aff ect 
behaviour, including actual behaviour, personal factors (including cog-
nitions), and environmental infl uences. An understanding of the many 
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factors which aff ect girls’ nutritional supplementation and drug use prac-
tices, both in research and within educational discussions, will help to 
educate young people better about the risks and benefi ts of such behav-
iours. For example, by utilising the theory in order to prevent health- 
damaging outcomes of drug taking such as the potential side eff ects of 
steroids, diuretics or tanning pills, educators fi rst need to understand the 
perceived benefi ts, risks, individual perceptions, self-effi  cacy, and envi-
ronmental factors which drive the consumption of such products among 
adolescent girls. Such information can be derived from both qualitative 
and quantitative research studies as well as in-class critical discussions 
with students. 

 Th e fi ndings outlined in this chapter have a wide range of implications 
for school-based health education, health promotion, and drug preven-
tion programs. Popular programs that have aimed to reduce body dis-
satisfaction among young females have included body image prevention 
programming that focuses on discussions about the infl uence of peers 
and the media, and were designed to prevent weight loss behaviours. 
A new focus for girls might be to allow students to examine how and 
why girls engage in risk taking to improve their appearance and how 
they implement weight change behaviours for the purposes of gaining 
strength and improving sports performance. Such body image preven-
tion programmes should focus on the primary drivers for girls engag-
ing in drug use for weight and appearance change behaviours. Similarly, 
interventions to prevent the use of steroids among girls should essentially 
target body dissatisfaction. 

 One new educational program for boys is the Athletes Training and 
Learning to Avoid Steroids [ATLAS] program (Goldberg et  al.  2000 ) 
which represents best practice in the prevention of anabolic steroid 
use among male high school athletes in the USA. Th e most recent trial 
involved 3207 male adolescent football players in the USA, who par-
ticipated in a program that included nutrition information, role plays of 
drug refusal and discussion of alternate strategies to improve performance. 
Th is theory-based session was supported by a weights session in the gym 
each week. Classes were conducted by coaches and trainers, and achieved 
signifi cant increases in self-esteem, knowledge about the harmful eff ects 
of steroids, and attitudes towards media advertisements (Goldberg et al. 
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 2000 ). Intentions to use anabolic steroids were also lowered at post-test 
and one-year follow-up. It is suggested that this sort of content could 
make body image programming more relevant for young females who are 
at risk of drug use for appearance enhancement. Teaching and learning 
materials could include factual information about the potential harmful 
eff ects of using supplements and other body-enhancing drugs in the same 
way that we discuss the dangers of dieting. Programs could then provide 
information about safe and eff ective ways to achieve body satisfaction, 
self-acceptance, body-esteem, media literacy, healthy weight control, and 
a safe artifi cial tan. Such educational programs should include the inclu-
sion of specifi c types of physical activity, such as those in recent programs 
aimed at girls (Burgess et al.  2006 ; Neumark-Sztainer et al.  2010 ). 

 Th is research suggests that, due to the relationship between body image, 
use of supplements, and attitudes towards the use of drugs in sport, edu-
cators should incorporate school-based health education approaches that 
incorporate the prevention of drug use for appearance with interventions 
to prevent body dissatisfaction. Both broad-ranging and targeted pre-
vention approaches are likely to improve the physical and psychological 
health of girls and boys in the short term, as they are less likely to suff er 
from body dissatisfaction, and the negative side eff ects of using drugs, 
supplements, and anabolic steroids.  

    Summary 

 While there is ample research outlining that concern with muscle defi ni-
tion and media images may lead young people to use unhealthful prod-
ucts to achieve a more desired physique (Field et al.  2005 ), there are also 
suggestions of what might be eff ective in addressing and preventing con-
cerns, and hence reducing the unhealthful product use. In their review, 
Kumpfer et al. ( 2008 ) discussed the early use of social resistance asser-
tiveness training which could be useful considering the known impact 
of peers on body image and associated change behaviours. In reviewing 
programs aimed at reducing initiation and use of certain drugs, Kumpfer 
et al. ( 2008 ) outlined the importance of implementing programs to tar-
get young adolescents, explicitly teaching social resistance skills, and 
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understanding the negative infl uence of social norms. Other prevention 
strategies found to be benefi cial include family bonding, parental super-
vision, and communication. Further, interventions to promote healthy 
weight management among adolescents should discourage reliance on 
extreme and potentially dangerous weight-control methods, especially 
among females and overweight adolescents (Lowry et al.  2002 ). 

 Th e apparent willingness of adolescents to use a supplement that may 
harm their health or shorten their life highlights the need for greater 
involvement of teachers, coaches, and physicians to provide continued 
education on the risks and benefi ts associated with nutritional supple-
mentation and AAS use (Hoff man et al.  2008 ). Adolescents also seemed 
willing to take more risks with supplements to achieve their fi tness or ath-
letic goals, even if these risks reduced health or caused premature death 
(Kumpfer et al.  1990 ). 

 Further it is important to contextualise the willingness of young people 
to take health risks, and understand the impact feedback from peers and 
others can have on the health perceptions and choices of young women. 
Even positive feedback about weight and body shape can have a nega-
tive impact on the body image of young women, as positive comments 
often serve to remind young people that they are being evaluated on 
their looks, appearance and body (Nowell and Ricciardelli  2008 ). Care 
must therefore be taken when educating young people, with an emphasis 
placed on healthy eating and exercise as opposed to weight, shape, and 
appearance.      
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       Mechanism of Action 

 Caff eine is a xanthine alkaloid compound that acts in the central nervous 
system as a non-selective adenosine receptor antagonist, and its main 
eff ects are as a psychostimulant from low to moderate doses it increases 
alertness and/or attention and reduces fatigue. It has been reported that 
caff eine, similar to other psychoactive compounds, when used chroni-
cally may induce a clinical dependence syndrome, and may provoke with-
drawal symptoms, such as transient cognitive impairment and dysphoria, 
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especially when its discontinuation is abrupt (Strain et al.  1994 ; Hughes 
et al.  1998 ; Th ong et al.  2002 ). Several studies suggest caff eine has an 
infl uence on glucose tolerance and insulin sensitivity: ingestion of caf-
feine by lean persons before an oral-glucose-tolerance test resulted in a 
greater insulin response and no decrease in the glucose response; further-
more, acute caff eine ingestion signifi cantly dampened whole-body insu-
lin sensitivity in obese, nondiabetic persons (Graham et al.  2001 ; Th ong 
and Graham  2002a ; Petrie et al.  2004 ). Studies using hyperinsulinemic 
euglycemic clamps have confi rmed that caff eine ingestion reduces whole- 
body glucose disposal by 15–30 % and glucose uptake in the leg muscle 
by 50 % (Greer et  al.  2001 ; Keijzers et  al.  2002 ; Th ong et  al.  2002 ). 
Although we know that skeletal muscle is the major tissue that becomes 
insulin-insensitive after caff eine ingestion, the mechanism of action is 
uncertain. Although many potential mechanisms exist, considerable evi-
dence indicates that physiologic concentrations of caff eine antagonize 
adenosine receptors both in skeletal muscle and in the central nervous 
system, with the latter resulting in an increase in sympathetic activity 
(Vergauwen et al.  1994 ; Han et al.  1998 ; Fredholm  1998 ; Graham  2001 ; 
Th ong and Graham  2002a ,  b ).  

    Potential of Abuse 

 Because of the widespread use of caff eine and its known potent physi-
ological eff ects, caff eine has long been the subject of research in 
psychological- related studies: caff eine ingestion and coff ee drinking have 
been investigated with regard to the degree that this habit results in tol-
erance and withdrawal eff ects. Th ese studies look beyond the obvious 
social implications and psychic dependence of coff ee consumption which 
may be related to the “fi rst cup of coff ee to wake me up” or “the coff ee 
break” or to its association with smoking. In the latter case, note that 
coff ee drinkers took more nicotine when deprived of coff ee (Bolton and 
Null  1981 ). Several human studies and one animal experiment suggest 
that physical dependence substantially potentiates the reinforcing eff ects 
of caff eine. Other human and animal studies indicate that there may 
be substantial diff erences between individual subjects in the reinforcing 
eff ects of caff eine. An important challenge for future human and animal 
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drug self-administration research will be to delineate more precisely the 
conditions under which caff eine does and does not serve reliably as rein-
forcement (Griffi  ths and Woodson  1988 ). 

 Caff eine has not only been considered habit forming, but also addic-
tive: in fact, although caff eine has occasionally been considered a drug 
of abuse, its potential for dependence has long been debated. At present, 
due to the scarcity of clinical evidence on caff eine dependence or abuse, 
no such diagnoses are included in the Substance Use Disorders section of 
the  Diagnostic and Statistical Manual of Mental Disorders IV  edition-TR 
(APA  2000 ). Th e recently published DSM-5 does not include caff eine 
use disorder, although research shows that as little as two to three cups 
of coff ee can trigger a withdrawal eff ect marked by tiredness or sleepi-
ness. Th ere is suffi  cient evidence to support this as a condition; however, 
it is not yet clear to what extent it is a clinically signifi cant disorder. 
To encourage further research on the impact of this condition, caff eine 
use disorder is included in Section III of DSM-5, among Conditions 
for Further Study—that is, proposed conditions that had clear merit 
but ultimately were judged to need further research before they might 
be considered as formal disorders. Inclusion of caff eine use disorder in 
Section III relates to the potential addictive behaviour caused by exces-
sive, sustained consumption of caff eine and was contingent on the 
amount of empirical evidence available on a diagnosis, diagnostic reli-
ability or validity, a clear clinical need, and potential benefi t in advancing 
research (APA  2013 ).  

    Caffeine Misuse in Normal Populations 

 Actually, caff eine use is highly represented even in non-clinical samples, 
not surprisingly considering the widespread availability of caff einated 
beverages, apparently in order to intensify vigilance and to increase atten-
tion. Energy drink consumption is common among college students, 
especially males, and has been associated with a variety of health- risk 
behaviours, and a greater body mass index (BMI) (Poulos and Pasch 
 2015 ). Excessive sugar-sweetened beverage (SSB) consumption has been 
associated with overweight and obesity. Caff eine is a common additive 
to SSB, and, through dependence eff ects, it has the potential to  promote 
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the consumption of caff eine-containing foods. In fact, the addition of 
low concentrations of caff eine to the SSB signifi cantly increases the con-
sumption of the SSB, and regulating caff eine as a food additive may be 
an eff ective strategy to decrease the consumption of nutrient-poor high- 
energy foods and beverages (Keast et al.  2015 ). Another study of college 
men and women examining the tendency for individuals to overlap addic-
tions to common substances including caff eine and activities (i.e. exer-
cise, gambling) found that self-esteem was positively related to exercise 
but unrelated to other addictions. Several gender diff erences in addictive 
tendencies were also revealed: men scored higher than women on addic-
tion to alcohol, cigarettes, gambling, television, and Internet use, but 
women scored higher on caff eine and chocolate (Greenberg et al.  1999 ). 
Caff eine use is widespread in athletes as young as 11 years of age who are 
seeking athletic advantage over fellow competitors as it is inexpensive, 
readily available, medically quite safe, socially acceptable, and by most 
measures legal (Sinclair and Geiger  2000 ). Indeed, there is increasing 
concern about the potential adverse eff ects of caff eine on children: fi nd-
ings from the Kantar Worldpanel(KWP) Beverage Consumption Panel 
and the NHANES showed that caff eine consumption prevalence was 
generally consistent across studies and over time; more than one-half of 
2- to 5-year-olds and ∼75 % of older children (>5 years) consumed caf-
feine. Th e usual intakes of caff eine were 25 and 50 mg/d for children and 
adolescents aged 2–11 and 12–17 years, respectively (NHANES 2007–
2010). Caff eine consumption is correlated with age and was higher in 
non-Hispanic white children. Th e key sources of caff eine were soda and 
tea as well as fl avoured dairy (for children aged <12 years) and coff ee 
(for those aged ≥12 years). Th e frequency of Caff eine Containing Energy 
Drinks (CCED)8383 use varied (2–30 %) depending on study setting, 
methods, and demographic characteristics. A statistically signifi cant but 
small decline in caff eine intake was noted in children overall during the 
10- to 12-year period examined; intakes remained stable among older 
children (≥12 years). A signifi cant increasing trend in CCED and cof-
fee consumption and a decline in soda intake were noted (1999–2010). 
In 2009–2010, 10 % of 12- to 19-year- olds and 10–25 % of caff eine 
consumers (aged 12–19 years) had intakes exceeding Canadian maximal 
guidelines (Ahluwalia and Herrick  2015 ). 
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 Recently health warnings have been issued in a number of countries 
due to increasing reports of caff eine intoxication from energy drinks, and 
it seems likely that problems with caff eine dependence and withdrawal 
will also increase (Satel  2006 ; Ogawa and Ueki  2007 ; Reissig et al.  2009 ). 
Since 1999, in fact, several groups have analysed nutritional supplements 
with mass spectrometric methods (GC/MS, LC/MS/MS) for contami-
nations and adulterations with doping substances. Th ese investigations 
showed that nutritional supplements contained prohibited stimulants 
such as ephedrines, caff eine, methylenedioxymethamphetamine, and 
sibutramine, which were not declared on the labels (Geyer et al.  2008 ). 
Intentional or unintentional caff eine abuse due to excessive intake of 
beverages or energy drinks containing caff eine is relatively frequent. 
Th ough death due to caff eine intoxication is rare, fatalities from caff eine 
 toxicity—often due to the ingestion of caff eine tablets in the form of a 
weight-loss supplement—can occur (Mrvos et al.  1989 ; Takeuchi et al. 
 2007 \; Bonsignore et al.  2014 ; Łukasik-Głebocka et al.  2012 ).  

    Caffeine and Psychiatric Disorders 

 Large amounts and long-term use of caff eine have been related to psycho-
pathology (Lucas et al.  1990 ; Rihs et al.  1996 ; Ogawa and Ueki  2007 ; 
Ciapparelli et al.  2009 ) and it has been suggested that, in both normal 
and vulnerable subjects, caff eine can act as a trigger for psychiatric symp-
toms from anxiety to depression, and even psychosis (Broderick and 
Benjamin  2004 ). On the contrary, a reduction in caff eine intake seems 
to have a role in preventing psychiatric symptoms (Lambert et al.  2007  
Caykoylu et al.  1997 ). 

 Excessive coff ee consumption and its possible signifi cance have long 
been discussed in relation to patients with psychiatric disorders includ-
ing schizophrenia, aff ective disorders, sleep disorders, eating disorders, 
substance use disorders, as well as suicidal behaviours (Furlong  1975 ; 
Winstead  1976 ; Henderson et al.  2006 ; Boulenger et al.  1984 ; Greden 
et al.  1978 ; Sours  1983 ; Lucas et al.  1990 ; Baethge et al. 2009). Note 
that caff eine is metabolized by the hepatic cytochrome P-450 12 enzymes 
(CYP1A2), with an inhibitory eff ect on these enzymes; thus, negative 
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eff ects may result from the interaction of caff eine with the kynetics of 
commonly prescribed psychotropic drugs—for instance, clozapine and 
molecules of some antidepressants (Carrillo and Benitez  2000 ). 

 Caff eine intake can be elevated to counteract sedation due to neurolep-
tic treatment in chronic psychotic patients or to facilitate mood changes 
in depression (Broderick et  al.  2005 ). Ciapparelli et  al. ( 2009 ) found 
similar caff eine intake among subjects suff ering from diff erent psychiatric 
disorders compared to healthy controls, but with a signifi cantly higher 
maximum lifetime intake in the former. On the other hand, patients 
with anxiety disorders, especially those with panic-agoraphobic spectrum 
symptomatology, often show a tendency to caff eine avoidance due to an 
excessive sensibility to its stimulant eff ect that may trigger anxiety symp-
toms even at low dosages (Boulenger et al.  1984 ; Cassano et al.  1997 ).  

    Caffeine Use in Eating Disorders 

 Eating disorder (ED) patients often display excessive drinking, mainly 
non- alcoholic. Th e main reasons for consuming fl uids were for fullness 
and appetite suppression; for feelings of control including feeling empty; 
to assist with purging; and for physiological reasons such as drinking 
when thirsty, after exercising and to increase energy levels via caff eine 
ingestion (Hart et al.  2011 ). 

 Among these patients, caff eine typically represents an energetic sub-
stitute without calories and a means to reduce hunger, lose weight, 
and increase vigilance. Caff eine does have some potentially benefi cial 
physiologic eff ects, such as appetite suppression, increased metabolism, 
increased stimulant and diuretic action, increased muscle work output 
for endurance activities and delayed onset of fatigue. Caff eine intake, 
together with many other substances, may be observed both during star-
vation to guarantee “low-calorie” energy and in attempts to infl uence 
weight and appetite (Keys et  al.  1950 ; Sours  1983 ; Faye and Treasure 
 1991 ; Krüger and Bräunig  1995 ). 

 Data from literature show an excess of heavy caff eine consumers or 
abusers among ED patients compared to individuals in the general pop-
ulation, but are controversial as regards the association with a specifi c 
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 subtype. Some studies have linked caff eine intake with purging subtypes 
and other dyscontrol behaviours such as alcohol or cigarette use (Charney 
et al.  1985 ; Krahn et al.  1991 ; Haug et al.  2001 ; Stock et al.  2002 ), while 
others found that caff eine consumption in young girls with ED diff ers 
from healthy ones only in presence of anorexia nervosa (Striegel-Moore 
et al.  2006 ). 

 Th e susceptibility of anorexic patients to caff eine abuse has also been 
described with an intoxication syndrome characterized by agitation, irrita-
bility, restlessness, confusion, rigidity, posturing, convulsions, coma, psy-
chosis, hyperactivity, increased energy, muscle tension, anxiety, insomnia, 
abdominal pain, and vomiting resulting from the pharmacologic actions 
of high doses of caff eine, which is exacerbated in low-weight subjects 
(Sours  1983 ; Shaul et al.  1984 ). Restricting the purging behaviours of 
anorexic patients who have developed them served to increase their caf-
feine intake, presumably as an expression of their experience of losing 
control rather than as a form of food-antidote. In contrast, caff eine use in 
Binge Eating Disorder (BED) patients does not represent an attempt to 
self-medicate to suppress appetite, as it does in AN and Bulima Nervosa 
(BN) patients, just as BED patients do not use other mechanisms of 
compensation and neutralization. Instead, caff eine assumption in these 
patients seems more related to their passive attitude towards overeating, 
although highly dissatisfi ed with their body appearance (Burgalassi et al. 
 2009 ). 

 A high percentage of ED patients ordinarily use caff eine with an aver-
age intake similar to that of the general population, but they are more 
prone to binging. In fact, when considering caff eine abuse and aver-
age intake during periods of heavy consumption, ED patients showed 
a signifi cantly higher prevalence than healthy controls, with an excess 
especially among purging subtypes. Furthermore, caff eine intake was 
probably related to the psychopathological dimension of dyscontrol 
rather than to the severity of the ED. Among heavy drinkers, a posi-
tive association between daily caff eine intake and alcohol and cigarette 
use is also reported, suggesting a link with the dimension of impulse 
dysregulation. As regards comorbidity, data from the literature suggest 
a causal relationship between higher caff eine intake for self-medication 
and comorbid anxiety and depression; and a higher use of caff eine as 
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self-medication a positive correlation with caff eine intake; note that 
when started on therapy, some patients (20 %) showed a decrease in caf-
feine intake (Charney et al.  1985 ; Krahn et al.  1991 ; Haug et al.  2001 ; 
Burgalassi et al.  2009 ). 

 Other studies examined caff eine use and caff eine dependence and 
risk for the symptoms, or diagnosis, of psychiatric disorders. Bergin 
and Kendler ( 2012 ) specifi cally investigated shared common genetic or 
environmental factors with caff eine use, caff eine tolerance, or caff eine 
withdrawal and Generalized Anxiety Disorder (GAD), panic disorder, 
phobias, Major Depressive Disorder (MDD) and AN or BN.  In their 
model the genetic correlation between AN, BN, and caff eine tolerance 
were 0.64 and 0.49, respectively. However, removal of the genetic and 
environmental correlation parameters resulted in signifi cantly worse-
fi tting models for GAD, phobias, MDD, AN, and BN, demonstrating 
that there was suggestive evidence of shared genetic and environmental 
liability between psychiatric disorders and caff eine phenotypes. 

 Th e psychopathological dimension of addiction has long been inves-
tigated in ED. Research shows a signifi cant association between ED and 
substance use disorders ( SUD ). Substances other than caff eine, such as 
tobacco, insulin, thyroid medications, stimulants or over-the-counter 
medications (laxatives, diuretics), may be used to aid weight loss and/
or provide energy, and alcohol or psychoactive substances are used for 
emotional regulation or as part of a pattern of impulsive behavior. ED 
patients who abuse substances demonstrate worse ED symptomatology 
and poorer outcomes than those with EDs alone, including increased gen-
eral medical complications and psychopathology, longer recovery times, 
poorer functional outcomes, and higher relapse rates. Furthermore, results 
suggest an important diff erence in the chronology of EDs and SUDs: 
women with BN may be turning to substances to dampen bulimic urges, 
whereas those with AN may be engaging in substance use initially in an 
eff ort to lose weight. Results also suggest that familial factors contribute 
to the comorbidity between BN and  SUD  (Baker et al.  2010 ). A key mes-
sage conveyed in the current literature is the importance of screening and 
assessment for comorbid SUDs and addictive behaviours comprehensive 
of caff eine, thyroid medications, diuretics, and laxatives in patients pre-
senting with either ED, for possible therapeutic implications. Overall, 
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the literature indicates that the ED and  SUD  should be addressed simul-
taneously using a multi-disciplinary approach (Gregorowski et al.  2013 ).  

    Conclusions 

 Research studies do not directly investigate the relationship between caf-
feine use or misuse and issues concerning body appearance or perceived 
body image, though there is rich data concerning weight loss both in clini-
cal and normal populations. In any case, a link can be found when con-
sidering the dimension of self-esteem. Caff eine, in fact, is a psychoactive 
substance that is inexpensive, legal, and morally accepted and helps in 
increasing energy, reactiveness, and endurance and indirectly sustaining a 
sense of self-effi  cacy. At the same time, caff eine suppresses the appetite and 
helps in weight control, especially in individuals on the anorexic-bulimic 
spectrum, even those who do not have a full-blown eating disorder. Th us, 
through its wide-ranging physiological and psychological eff ects, caff eine 
can help in sustaining self-esteem in social contexts that emphasize appear-
ance, competition, and performance, but users are nevertheless burdened 
with a self-reinforcement eff ect and a potential risk of addiction.      
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      Enhance Your Every Day: Rely on [XX] as a potent everyday multi-vitamin 
to help keep you on your A-game. 

 Increased ATP production for maximum energy output. Improved anaero-
bic and aerobic performance for speed, power and endurance. 

 With my busy schedule, it’s important to keep my immune system strong 
so I take a premium quality probiotic to keep my digestive system healthy 
and give my immune system a boost. 

 Complete Multi-Vitamin. Helps you cope with stress and boosts your 
immune system. Rich in antioxidants. Boosts energy levels. 

 (Advertisements for Supplements found
in  Men ’ s Health  Magazine, 2012–2013) 

        S.   Outram    ( ) 
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      Introduction 

 A walk through any retail supermarket or pharmacy will attest to the size of 
the market for nutritional and sports supplements, including sports drinks. 
Data backs up the perception that the market for sports and nutritional 
supplements is both substantial and has been growing. Approximately 
40–60% of the US population use supplements, with the use of supple-
ments growing rapidly in many other Western nations over the past 20 to 
30 years (Bailey et al.  2011 ; Dascombe et al.  2010 ; Dickinson et al.  2014 ; 
Gahche et al.  2011 ; Garcia-Alvarez et al.  2014 ; Reinert et al.  2007 ; Ritchie 
 2007 ). Advertising through body image plays a key part in the appeal of 
such products. Images of physically fi t young men and women dominate 
the sports supplements and sports drinks sector of the market while images 
of both young and old enjoying healthy activities regularly feature in the 
advertising of vitamins and other health- maintaining or augmenting nutri-
tional supplements. In the following chapter, the author uses examples of 
supplement advertising found in the popular health and lifestyle magazine 
 Men ’ s Health  to focus upon how image—particularly that of young and 
physically active men—provides both an incentive for the consumption of 
such products and refl ects an appeal to a particular type of health-related 
behaviour concerned with physical and mental enhancement.  

    Body Image, Body Dissatisfaction, 
and Advertising 

 Prior to engaging more fully with the issues arising from supplement 
use as a form of enhancement, it is worth highlighting the connection 
between supplement advertising and body image and the signifi cance 
of this connection for health; a health-enhancement theme that we will 
return to throughout this chapter. 

  Men ’ s Health  magazine is dominated by body image. Photos of tall 
and strong young men are found across a majority of the covers of the 
magazine and the inner pages (along with stereotypically smaller and 
attractive women). Not surprisingly, body imagery also plays a key role 
in the content of the advertising contained within the magazine, includ-
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ing advertising for sports and nutritional supplements. Of the approxi-
mately 100 supplement advertisements reviewed for this chapter (found in 
the 24 monthly issues of  Men ’ s Health  Magazine; 2012–2013 Australian 
Edition) 60 featured men being physically active. Particularly frequently 
used images included men lifting weights, running or training for sport, or 
posed photos of men with extremely well-defi ned upper bodies. Images of 
strong and athletic sports and/or TV personalities are also featured in mul-
tiple advertisements. (Th e other dominant advertisement image was of the 
product itself—the bottle or container as likely to be seen on store shelves). 

 Signifi cant concerns have been raised with respect to the health impact 
of such images on individual readers (Botta  2003 ; Hatoum and Belle  2004 ; 
Field et  al.  2005 ; Hargreaves and Tiggemann  2004 ; Morry and Staska 
 2001 ). It has been argued by several observers that repeated exposure to 
such imagery  may  be deleterious to mental (and physical) health. As Blond 
( 2008 ) has argued, existing research “suggest[s] that men who are dissatis-
fi ed with their appearance are at increased risk for image induced body 
dissatisfaction” even if “men who are satisfi ed with their appearance may be 
protected against this exposure to images”. Similarly, Agliata and Tantleff -
Dunn ( 2004 ) have argued that while “little empirical evidence exists regard-
ing media’s direct impact on males’ body image, research does suggest that 
the rate of body image dissatisfaction among males may be increasing”. 

 Above and beyond the direct impact of such images on readers, it 
has been argued that a growing number of young men generally may be 
impacted by the body image norms created by such magazines. Research 
conducted by Labre ( 2005 ) suggests that “both readers and non-readers 
of fi tness magazines described the societal ideal as lean and moderately 
muscular”. Th e parallels with female body image found in magazines are 
self-evident with the stereotypical images of women found within such 
magazines conditioning what is considered to be a desirable size and shape 
for women more generally (Cusumano and Th ompson  1997 ; Tiggemann 
and McGill  2004 ). Linking this gendered physical stereotyping with the 
rise of  Men ’ s Health  and associated male health and lifestyle magazines, 
Dworkin and Wachs ( 2009 ) refer to a widespread societal concern or 
obsession over bodily imperfection and specifi cally to a magazine culture 
for men whereby they are encouraged to “confess their gendered failures”. 
In short, the growth in the market for such magazines both refl ects and 
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re-enforces a notion that there is a crisis in male health which needs to 
be overcome (Crawshaw  2007 ; Gough  2006 ; Stibbe  2004 ). Magazines 
such as  Men ’ s Health  off er a variety of products through which such fail-
ures—the failure to be as big, strong, and handsome as these ideal male 
stereotypes—can at least partially be overcome. Th us, Alexander ( 2003 ) 
has argued that a whole “male body” industry sector has emerged “that 
seek[s] profi ts built on male insecurities”. 

 By way of summary, there is little doubt that dietary and nutritional 
supplement advertisers (among others) are keen to nurture and commer-
cially exploit male insecurity about body size and shape. While many of 
those reading such magazines may already be keen to adopt the types of 
training regime that will ultimately provide them with at least some mea-
sure of success in achieving their physical ideals, a great deal more (non- 
readers of such magazines) may be impacted upon by the images and 
idealized messages of such advertising and may feel pressure to conform 
to this stereotypical body standard.  

    Advertising, Enhancement, and Emerging 
Questions 

 As has been seen earlier, supplement advertising regularly features pho-
tos of men with bodies that that are well above the norm—enhanced—
in terms of strength, agility, and stereotypical attractiveness. However, 
enhancement does not just feature within the images presented in such 
advertising. Th e accompanying text to the sports and nutritional supple-
ment advertising reviewed includes multiple references to the terms asso-
ciated with enhancing the body and/or the mind. Claims are made with 
respect to products that “enhance mental and physical performance”, 
“enhance muscle tissue repair”, and more generally to the ability to 
“enhance your day”. Associated terms such as “boost”, “improve”, and 
“increase” all feature in advertising. It is argued, therefore, that questions 
pertaining to enhancement—questions that emerge both in the physi-
cal and mental contexts of enhancement—can and should be applied to 
supplement advertising and supplement use. 
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 Bostrom and Sandberg ( 2009 ), argue that “most eff orts to enhance 
cognition are of a rather mundane nature, and some have been prac-
tised for thousands of years. Th e prime example is education and training 
where the goal is often not only to impart specifi c skills or informa-
tion, but also to improve general mental faculties such as concentration, 
memory, and critical thinking”. As for internal forms of enhancement, 
they refer to caff eine as “herbal extracts reputed to improve memory” 
and “energy drinks” as forms of commonly found enhancement products 
“all vying for consumers who are hoping to turbo-charge their brains”. 
Within capitalist economics we might view enhancement as closely 
related to consumer choice. By way of illustration, people constantly try 
to ‘enhance’ their quality of life by various purchases—a second car, a 
bigger TV. Th e advertising and use of supplements may—at one level—
be seen as fi tting this generalizable and somewhat ‘mundane’ pattern of 
enhancement. 

 More controversially, enhancement has come to be discussed as an issue 
of performance enhancement drug use in sport (Hemphill  2009 ; Outram 
 2013 ; Petróczi and Aidman  2008 ) and cognitive enhancement—the use 
of medications by persons without prescription for the purposes of aug-
menting mental capacities (Cakic  2009 ; Greely et al.  2008 ; McCabe et al. 
 2005 ). With respect to the former (sports) context, particular attention 
has been paid to so-called doping and the regulation of performance- 
enhancing drugs which separates out licit performance-enhancing drug 
use from illicit supplement use. Within sport, the prohibition of by the 
World Anti-Doping Agency is based upon the criteria of achieving per-
formance benefi ts, being detrimental to health, and contradicting what is 
referred to as “the spirit of sport” (WADA  2015 ). Mirroring the rationale 
for drug prohibition in sport some bioethicists have questioned whether 
students should be tested for the use of such cognitively enhancing sub-
stances when taking exams, in part based upon whether the results of the 
tests might be seen as ‘inauthentic’ or forms of cheating (Cakic  2009 ; 
Parens  2005 ; Schermer  2008 ). Supplement advertising and use can also, 
therefore, be seen as part of this more controversial arena within which 
the limits of enhancement are discussed in terms of regulation and the 
ethical acceptability of use. 
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 In summary it is argued that by applying the concept of enhancement 
to supplement advertising and the use of supplements it is possible to 
link concerns over the health impact of body image to readers and non- 
readers of such magazines to questions concerned with what it means 
to enhance physical and mental prowess through the use of substances 
within sport and, in a related manner within society. Moreover, questions 
can be asked regarding the consequences of such enhancement on the 
health of individuals and perceptions of health within society. Within the 
specifi c context of sport, supplement use may be questioned as to whether 
it is a form of cheating within sport (this is a question for sports ethicists 
and regulators—some of whom have already challenged the ethical and 
practical issues associated with anti-doping regulation—see Hemphill 
 2009 ; Kayser et  al.  2007 ; Smith and Stewart  2008 ). As has been seen 
earlier, questions concerned with cognitive enhancement and cheating 
may also apply to academic testing. More widely, the use of supplements 
prompts questions as to whether it is fair for some persons to have access 
to products that may enhance their health but others are excluded from 
these benefi ts on the basis of cost? Conversely, it might be asked whether 
there is potential for persons to be coerced into using cognitively and/
or physically enhancing substances of this type (see Forlini and Racine 
 2009 ; Simon  1984  for discussion of coercion in both contexts). Th us 
analysing supplement advertising as a form of enhancement-advertising 
opens up a range of ethical questions concerned with regulation, social 
impact, and health; noting that body image provides the key platform 
by which supplement advertisers appeal to this sense of enhancement 
objective.  

    The Merging of Enhancement with Health 

 Questions are already being asked within the medical profession as to 
whether physicians should be providing medications specifi cally for the 
purposes of enhancement (Banjo et al.  2010 ; Hotze et al.  2011 ; Larriviere 
et al.  2009 ). As previously discussed, similar questions may be asked of 
supplements (should they be supplied to all?) given their close  association 
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with enhancement (arguably such questions should be foregrounded with 
questions pertaining to the realizable health benefi ts of using supple-
ments—see Bent  2008 ; Marik and Flemmer  2012  for discussion of the 
effi  cacy of supplements). Underlying these questions are concerns over 
whether the legitimation of some forms of novel enhancement (perhaps 
including the growing use of supplements) are transforming what might 
be seen as legitimate or necessary forms of treatment (see Morgan  2009 ; 
Wolpe  2002 ). Put another way, to what extent does the normalization 
of using certain products to enhance our physical and mental wellbeing 
become less of an option and more of a social or even medical necessity? 

 Excerpts from the nutritional supplement advertisements featured in 
 Men ’ s Health  highlight the integral nature of the health claims made along-
side the imagery and text of enhancement. Some health- enhancement 
claims are quasi-therapeutic such as supplement advertising that sug-
gest the product can be used to “promote complete hydration”, “pro-
mote strong bone and teeth”, or “promote natural restful sleep”. Others 
rely on slightly less specifi c claims regarding boosting or maintaining the 
“immune function” and appeals to physical and mental health such as 
product claims for “general wellbeing and vitality” and “help[ing] enhance 
mental and physical performance”. It is also worth highlighting how all 
four of the advertisements featured at the start of this chapter combine 
elements of enhancement along with generalized health claims—boost-
ing, maximizing, and enhancing along with generalized health claims. 
Other examples of this combined appeal to enhancement and health 
include the following, “Whether you’re an athlete or working out around 
a hectic lifestyle, [XX] can help keep you fuelled and performing at your 
best”. Another product claims that it “replenishes natural stores in your 
body that can be depleted by stress or an intense training regime” and 
“helps support your capacity to cope with stress and maintain your gen-
eral health and wellbeing”. 

 Two directly related issues that have arisen in the context of sup-
plement advertising. Th e fi rst concerns the wording of such health- 
associated claims and the second explores the perception of supplement 
users regarding the health benefi ts of supplements. Briefl y described, 
only structural-functional claims can be made for the use of  supplements 
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unless specifi c evidence of therapeutic effi  cacy is provided (akin to phar-
maceutical regulation). Th us terms such as “helping”, “promoting”, and 
“assisting” are frequently seen in association with supplement use, rather 
than direct claims to alleviating symptoms. Th e wording of claims con-
tinues to be the subject of considerable debate (DeLorme et  al.  2012 ; 
Mason and Scammon  2000 ). Perhaps more signifi cantly, a number of 
studies have been undertaken which suggest that despite restrictions 
on the language used to promote and label supplements, many people 
are apt to simply assume that supplements are de-facto treatments for 
mild conditions such as irregular sleeplessness and anxiety (Mason and 
Scammon  2011 ; Rotfeld  2009 ). Indeed, notwithstanding the regula-
tory role played in separating pharmaceutical claims from the structural- 
functional claims allowable for nutritional supplement advertisement, 
Th ompson and Nichter ( 2007 ) have found that “consumers can decode 
the specifi c ambiguity of the structure and function claims to locate a 
potential treatment for almost any health condition”. In eff ect, enhance-
ment  and  health concepts are merged in such advertising. In the follow-
ing paragraphs a variety of concerns over the merging of enhancement 
with health are discussed. 

 Miah ( 2007 ) has described how health in the context of elite sport is 
a distinct variant on how the general population might consider to be a 
healthy state; athletes (and sport-physicians) are fi rst and foremost con-
cerned with achieving health for a specifi c purpose not for their longer 
term wellbeing. While one may be comfortable that elite sportspersons 
suff er some forms of health damage (repeated injuries) in pursuit of their 
goals as they are well paid and do so willingly, it is considerably more 
disconcerting to think that the average person may be subscribing to a 
similar form of short-term health objective. Concerns over what might 
be called sports-orientated or enhancement-specifi c health refl ect the 
problematic relationship between sport, health, and exercise. In short, 
the maximization of physical potential in the elite sports context does 
not necessarily equate to good health (Murphy and Waddington  1998 ; 
Waddington et al.  1997 ). Th is is not to say that sport is unhealthy or that 
the ethos of sport and sports performance should be singled out as espe-
cially socially damaging, but instead to re-iterate that health and sport 
are not synonymous. In a similar manner the maximization of  mental 
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 output has come under scrutiny in discussions of cognitive enhance-
ments with respect to mental health and social wellbeing. Discussants 
have  questioned whether a cognitively enhanced society would necessar-
ily be a ‘healthier’ society (kinder, more considerate, or fairer?) (Parens 
 1998 ; Persson and Savulescu  2008 ). In a more specifi c manner supple-
ments, Lucke and Partridge ( 2013 ) have argued that cognitive enhance-
ment—through stimulants—may off er the promise of minimizing the 
problems associated with daily cycles of tiredness and stress but do little 
to address the underlying health issues associated with chronic stress or 
lack of sleep. Evidently, “Executive Stress Formula”, the name of one 
product advertised in  Men ’ s Health  magazine, suggests the readers can 
cope with excessively long hours if they take this type of supplement (or 
at least may cope better) off ers a similar promise. 

 An associated argument emerges with respect to how such adver-
tising not only appeals to a particular sense of over-exertion (physical 
and mental) and health, but also that it may increase the likelihood of 
unhealthy or risky behaviour. Th us, while supplement advertising can-
not be blamed for not solving the social issues of over-work and stress in 
the early twenty-fi rst century, it can be questioned on the basis of how 
such advertising suggests that unhealthy lifestyle choices can be over-
come using supplements. In Bolton et al.’s ( 2006 ) experimental study of 
healthy messaging and behaviours it was suggested that “various remedies 
(diet crazes, supplements, fat fi ghting drugs, and even surgery)” play a 
role in suggesting in the minds of users that that they can engage in risky 
behaviours (unhealthy behaviours) with only minimal consequences. As 
Bolton et al. ( 2006 ) state, “Put simply, remedy messages suggest that a 
‘get out of jail free card’ is available to take the risk out of risky behaviour. 
Consumers trade away protective gain provided by the remedy through 
intentions to engage in more risky behaviour”. In an analogous manner, 
sports and dietary supplement advertising encourages physical or mental 
over-exertion and then off ers a remedy. Th is is particularly the case with 
respect to large number of advertisements featuring products that both 
boost energy and contain products that claim to aid physical recovery. A 
more direct version of this appeal to engage in over-exertion and poten-
tially risky behaviour while balancing this out with a health-promoting 
supplement is found in an advertisement carried for a liver detoxifi er. 
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Th e advertisement states somewhat benignly that it “contains premium 
quality herbs to support liver and aid detoxifi cation” but is headlined by 
the personal ‘advice’ of a well-known sports personality that “at the end 
of a great night, spare a thought for tomorrow”. Th e message is that you 
can drink alcohol to excess but not suff er the consequences. In a simi-
lar manner Nichter and Th ompson’s ( 2006 ) research into supplement 
users motivations for taking supplements found that “many of the young 
supplement users we talked with said that they took dietary supplements, 
especially vitamins, to counterbalance unhealthy lifestyle choices”.  

    Supplements Advertising as a Mirror 
to Twenty-First Century Health 

 Bunton ( 1997 ) writes of “class of consumer” that has emerged within 
Western countries who is concerned about “healthy diets, staying in 
shape and  increasing body potential  [italics added]”. Specifi cally refer-
ring to the role of supplements in this self-motivated physical self, Rose 
( 2001 ) has referred to how the use of “ vitamins and dietary supplements  
and the whole range of complementary, alternative and ‘self-health’ prac-
tices” [italics added] have emerged in this culture of autonomous health- 
care while Bolton et al. ( 2008 ) have argued that “supplements may be 
seen as part of a broader array of complementary behaviours that must be 
engaged in to protect one’s health”. 

 While the promotion of self-health through supplement use and 
through other activities (the use of gyms, jogging, etc.) can largely be 
seen as positives in the fi ght against ill-health, concerns have been raised 
with respect to how the positive health movement has merged with what 
might be called an obligation for to take care of one’s health to a level 
hitherto considered beyond the norm. As Rose ( 2001 ) argues during the 
late twentieth century in many advanced industrial societies “the very idea 
of health was re-fi gured—the will to health would not merely seek the 
avoidance of sickness or premature death, but would encode an optimiza-
tion of one’s corporeality to embrace a kind of overall ‘well-being’”. Th us, 
not only are we responsible for our personal health, we are  conditioned 
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to “optimize” our wellbeing—an optimisation which ties in with adver-
tising that promotes the use of enhancing products. Th e integral part 
played by supplements with respect to taking responsibility for one’s own 
health has been referred to by Nichter and Th ompson ( 2006 ) with refer-
ence to how “even the ‘token gesture’ of taking supplements in the face 
of an adverse environment has come to signify a moral commitment to 
one’s own health (Nichter 2003)”. Th e choice to become healthy in an 
enhanced manner becomes less of a choice and more of a responsibility; 
with advertising in  Men ’ s Health  reinforcing a message of active health 
promotion through purchasing a variety of health enhancement products 
including nutritional supplements. 

 In the fi nal part of this chapter, the question that is posed is whether 
supplement advertising can be seen as mirroring and/or transforming 
concepts of health. Put another way, what does supplement advertising 
suggest about contemporary concepts of health among this population 
group (and perhaps more widely)? Th ree trends or health-concepts are 
discussed with respect to supplements advertising and what it might 
illuminate with respect to the direction of twenty-fi rst century health in 
advanced capitalist societies; societies which are largely nutrient suffi  cient 
and relatively wealthy by global standards. 

 Th e fi rst trend that might be seen is that of an  individualized  or per-
sonalized conceptualization of health. Pomeranz et al. ( 2014 ) has argued 
a key feature of nutritional supplement advertisements is the ability to 
present a picture of “fl exible specifi city” meaning that “even multivita-
mins must be tailored to fi t an individual’s specifi c needs”. Th is review 
suggests that such fl exible specifi city can be found in references to the 
“highest grade” “high strength” which appeals to a sense of the prod-
uct being special, thus making the person special. While it would be 
wrong to suggest that this appeal to the individual is somehow unique to 
supplement advertising, it does support the perception that the supple-
ment market is largely based upon an individualized appeal to a sense of 
health (self-health rather than public health). Taking supplements does 
not make you unique (far from it), but taking them does indicate that 
the individual is prepared to fi nd a product that suits them, or at least is 
advertised as fi tting the individual’s health requirements and objectives. 
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 Th e second trend might be characterized as one in which health is 
 instantly accessible . Quinones et al. ( 2013 ) have argued that the appeal 
of supplements to the US market is located in the desires of individuals 
“to lose weight, live longer, boost energy, prevent disease, think more 
clearly, be happier, sleep better, and build muscle-mass without taking 
the substantial time or eff ort or discipline that would be necessary to 
do so naturally”. As Quinones et al. go on to say, “Keenly aware of this 
collective impatience, profi t-driven supplement manufacturers entice 
consumers with promises of easy and rapid solutions”. Th is review of 
supplement advertising suggests that sports and nutritional supplement 
purchases off er a commercial outlet whereby such objectives can be met 
in various forms—boosting or maintaining the immune system, enhanc-
ing muscle growth, maintaining energy throughout the day, and over-
coming poor health decisions. Given that this review and analysis was 
conducted through advertising found in the Australian version of  Men ’ s 
Health  it is suggested that these traits are not exclusive to US citizens. 

 Another way of phrasing this collective impatience regarding health 
achievement is that health has become a commodifi ed entity (Henderson 
and Petersen  2002 ). Closely aligned to the sense of an individualized and 
tailored appeal to health, Nichter and Th ompson ( 2006 ) have written that 
the US public is constantly exposed to products that send the messages 
“good health may be purchased at a cost” and “here is an easy way to take 
care of yourself ”. In short, the third trend which might be identifi ed is 
that health is not only purchasable but that  not everyone can have access to 
the best health . Supplement advertising is full of references to supplements 
that are of “premium quality” contain “premium” complex formulas, or 
provide a “unique combination” of vitamins. Such advertising encourages 
a sense the individual purchaser is being tailored to and, moreover, that 
not everyone is getting as good a product. Th ere are multiple manners 
by which we might wish to analyse the benefi ts and problems associated 
with commodifi ed health. We might applaud the fact that those with 
enough money are interested in looking after themselves; the active and 
healthy citizenship role (see above). We might also be somewhat neutral 
in accepting that there is nothing new in health inequities within nations 
and between nations. However, perhaps what is most concerning is that 
while supplement advertising is intimately connected to an appeal for 
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healthiness, it is equally tied to a sense that this form of healthiness is  not  
for all. Again turning to Nichter and Th ompson’s interview-based study 
of supplement use it is suggested that “despite comments and misgiv-
ings about health inequities being related to economic maldistribution, 
these supplement users expressed the idea that health consumerism can-
not help but lead to good health” and how “those with more money are 
probably going to live longer than those with less in today’s world”. In 
summary, those with the fi nancial means to buy more and/or better sup-
plements will live longer. While it is diffi  cult to argue that the advertising 
of supplements has created this sense of an inevitability regarding global 
and local health inequity, it is evident that supplement advertising refl ects 
and re-enforces this sense of health inequity even while it purports to 
off er better health for the purchaser.  

    Conclusion: Supplements as a Foretaste 
of the Future? 

   Th e more we become masters of our genetic endowments, the greater the 
burden we bear for the talents we have and the way we perform. Today 
when a basketball player misses a rebound, his coach can blame him for 
being out of position. Tomorrow the coach may blame him for being too 
short. Even now the use of performance-enhancing drugs in professional 
sports is subtly transforming the expectations players have for one another; 
on some teams players who take the fi eld free from amphetamines or other 
stimulants are criticized for ‘playing naked.’ (Sandel 2004) 

 Sandel’s hypothetical scenario suggests that in future we may be blamed 
for not taking the available substances or supplements that would other-
wise rectify physical imperfections. Th is analysis suggests that while we 
have not reached the stage of blaming others for their physical or mental 
imperfections, we are already becoming conditioned to at least self-blame 
when we do not take steps to fully commit to being healthy. Moreover, 
we are gradually becoming accustomed to viewing a particular type of 
health—a health which augments capacities to above the norm—as 
desirable through the purchasing of supplement products. Using images 
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and text which suggest supplement taking will augment physical and 
mental capacity, maintain and boost health, and ultimately diff erenti-
ate  ourselves as individuals from others in terms of health, supplement 
advertisers both refl ect and encourage a version of health that is commer-
cially oriented with little room for failure. If the advertising of supple-
ments is suggestive of how we perceive health today and into the future, 
it is strongly suggestive of a society which is becoming conditioned to 
seeing health in competitive terms with the desire to over-achieve over-
riding collective and civil notions of health for all.      
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    7   
 Smoking and Appearance                     

     Sarah     Grogan      

       Context 

 Currently around 9.4 million adults in the UK are regular cigarette 
smokers, and smoking kills more than 100,000 people in the UK each 
year (Cancer Research UK  2015 ). Smoking is thought to be directly 
responsible for around 90 % of lung cancer deaths in the USA, as well 
as being a major cause of coronary heart disease and stroke (American 
Lung Association  2015 ; NHS 2015a). Lung cancer rates are increasing 
in women in the UK, and lung cancer now kills more women each year 
than breast cancer (NHS 2015b). 

 In spite of health promotion campaigns designed to reduce smoking, 
22 % men and 19 % women in the UK (Cancer Research UK  2015 ), and 
21 % men and 16 % women in the USA (Centers for Disease Control 
and Prevention  2013 ) are regular smokers. Th e prevalence of tobacco use 
is highest in young adults in both the USA and the UK. In the UK the 
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highest incidence for women is amongst 25–34-year-olds, where 27.8 % 
of men and 19.8 % of women are regular smokers (Cancer Research UK 
 2015 ). In the UK, two-thirds of smokers start to smoke before the age of 
18 (Action on Smoking and Health  2015 ), and in 2012, 23 % of ado-
lescents in England had tried cigarettes, and 4 % were smoking at least 
one cigarette a week (Health and Social Care Information Centre  2013 ). 
In the USA, 6.7 % of middle school and 23.3 % of high school students 
smoke (Centers for Disease Control and Prevention  2014 ). 

 Th e nicotine in cigarettes is usually identifi ed as the key factor in 
addiction to cigarette smoking. However, psychological factors are also 
important in initiation and maintenance of smoking. In focus groups 
carried out in the UK, young men and women reported that they felt 
under considerable social pressure to initiate and maintain smoking, and 
felt they needed to provide excuses such as having asthma or needing to 
be fi t for playing sport to be able to refuse cigarettes and still be accepted 
by their peer groups (Fry et al.  2009 ; Gough et al.  2009 ). Smoking seems 
to be subject to social context, and psychological factors are implicated in 
both uptake and maintenance of smoking.  

    Body Weight and Smoking 

 Women smokers tend to have a lower body mass index (BMI) and smaller 
waist circumference than those who have never smoked (Kaufman et al. 
 2012 ). Nicotine tends to suppress appetite, and smoking reduces pal-
atability of food through reductions in taste and smell (Mineur et  al. 
 2011 ). Smoking can also be a distraction from eating. Most people gain 
weight on quitting smoking when appetite and metabolic rate revert to 
pre-smoking levels, food becomes more palatable, and smoking is no lon-
ger a viable distraction from eating (Williamson et al.  1991 ), although 
levels of sedentary activity may also play a role in weight gain in smokers 
who quit (Kaufman et al.  2012 ). 

 Weight concern may be crucial in the decision to smoke or to quit, 
and qualitative work has shown that women smokers report initiating 
smoking to reduce appetite and to assist in dieting (Grogan et al.  2009 ). 
Th ere is also good evidence from quantitative studies that young women 
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may use smoking as a way to reduce appetite, to help with weight loss 
diets and to maintain current weight (e.g. Potter et al.  2004 ). Women 
who smoke tend to endorse thinner ideal body sizes than women who do 
not smoke (Pomerleau and Saules ( 2007 ) and are more likely than non- 
smokers to use unsafe weight loss practices such as diet pills and fasting 
to lose weight (Stice and Shaw  2003 ). Smoking is adopted by people 
who are weight concerned to reduce appetite and aid in weight loss, and 
concern about gaining weight may be a signifi cant disincentive for quit-
ting smoking.  

    Body Image and Smoking 

    Cross-Sectional Studies 

 Body dissatisfaction has been reliably linked to smoking and cross- 
sectional studies, which measure body satisfaction in smokers and non- 
smokers, tend to fi nd female smokers are less satisfi ed with their bodies 
than non-smokers (Grogan et al. 2010a; Grogan  2012 ). Most research 
linking body satisfaction with smoking has focused on women smok-
ers, and there are very few studies of men’s body satisfaction related to 
smoking. However, there is some evidence that male smokers may be 
less body satisfi ed than non-smokers (Grogan et al.  2010a ), suggesting 
similar links between smoking and body satisfaction to those found in 
women. Women smokers also tend to endorse a thinner ideal body than 
non-smokers. Pomerleau and Saules ( 2007 ) compared 420 women who 
were current smokers with 167 never-smokers and found that smokers 
endorsed a thinner ideal body shape and scored signifi cantly lower on a 
single-item measure of body satisfaction (“I am satisfi ed with the shape 
of my body”). In one interesting study, women smokers were found to 
be more likely to report being ashamed of their bodies and to monitor 
them for faults than women who had never smoked (Fissel and Lafreniere 
 2006 ). Although the cross-sectional nature of this study does not enable 
us to determine whether self-objectifi cation causes smoking, it does sug-
gest important links between women’s self-objectifi cation and smoking.  
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    Longitudinal Work 

 One of the ways to interrogate directional pathways between body dis-
satisfaction and smoking is to measure these variables over time. King 
et al. ( 2005 ) carried out a prospective US study where body image was 
measured before quitting smoking. Th ey showed that both body dissatis-
faction and perception of body size were important predictors of smok-
ing outcomes at the end of a 12-week randomized smoking cessation 
trial. Women smokers who had a greater discrepancy between actual and 
ideal size, and those who over-estimated their body size had most dif-
fi culty quitting smoking. Th e authors conclude that women who feel 
overweight may use smoking to try to control their eating. Th ey also 
suggest that women who experience psychological distress related to their 
perception of being overweight may use smoking to help them to cope 
with this distress, and that body dissatisfaction precedes smoking. Th e 
authors also investigated whether quitting smoking would impact body 
image and found that body dissatisfaction increased in women who quit 
smoking on their programme. Once increases in weight gain were con-
trolled for, there were no signifi cant changes in body dissatisfaction in 
those who had quit smoking, showing that changes in body satisfaction 
following smoking cessation are likely to be the result of weight gain on 
quitting smoking.  

    Experimental Studies 

 Another useful way to determine temporal relationships between body 
image and smoking is to manipulate body image and investigate impact 
on smoking-related attitudes and behaviours. Experimental studies have 
tended to fi nd that interventions designed to increase weight concerns 
promote increases in smoking, supporting the idea that appearance con-
cerns precede smoking. Lopez et al. ( 2008 ) exposed women smokers aged 
18–24 years to thin body image cues and smoking cues and investigated 
women’s urge for cigarettes. Th ey found that increasing women’s weight 
concern experimentally through presentation of thin model images 
increased their urge to smoke. Interestingly, women higher in initial 
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weight dissatisfaction were most aff ected by the thin model images in 
the absence of smoking cues. Th ey conclude that the main eff ect of the 
thin-model manipulation, added to the moderating eff ect of trait weight 
satisfaction, is evidence for a causal role of weight concern on smok-
ing motivation. Th e eff ect was not moderated by women’s body mass 
index, suggesting that it was women’s subjective weight rather than their 
actual weight that infl uenced their urge to smoke in response to the thin 
models. Th e authors suggest that perception of overweight seems to be a 
greater motivator for smoking than actual size. 

 Lopez et al.’s ( 2008 ) study was very well controlled and one of the few 
studies to date to actually manipulate weight concern in women smok-
ers and observe the direct impact on their smoking behaviour. It showed 
that weight dissatisfaction can lead to smoking, at least in the highly 
controlled conditions utilized in this study, and that weight dissatisfac-
tion may precede smoking rather than vice versa. It does not address the 
question of whether some other factor, such as negative aff ect or self- 
esteem, explains the relationship between seeing the model images and 
smoking or whether there is a direct relationship such that women see 
the images and smoke in the expectation that smoking will control their 
weight. Qualitative work shows that women report using smoking self- 
consciously to control their weight and that both men and women see 
smoking as a viable weight-control strategy for women (Grogan et  al. 
 2009 ). Th is means that the direct path, where smoking is taken up spe-
cifi cally to reduce weight seems feasible, although further quantitative 
work is needed in this area to study potential mediating pathways and 
impacts of other variables. However, it is clear from this study that reduc-
ing weight concerns in women may be a useful way to reduce smoking, 
and the authors suggest that weight concerns should be the direct targets 
of interventions to help women to quit smoking. 

 Relatively few studies have investigated systematically what happens to 
smoking when weight concerns are  reduced  in samples of smokers (Flett 
et al.  2012 ). However, in one study that has tackled this issue, Perkins 
et al. ( 2001 ) found some evidence that interventions designed to reduce 
weight concerns may help women quit smoking. As part of a smoking 
cessation programme with women smokers in the USA who were con-
cerned about weight gain, women were educated about the amount of 
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weight most women might expect to gain when quitting smoking and the 
fact that it is healthier to gain a bit of weight than to continue to smoke. 
Th ey were also taught to challenge negative thoughts about their bodies, 
dieting was discouraged, and women were taught about healthy eating. 
Th is intervention produced signifi cantly higher smoking abstinence rates 
than a condition where women discussed non-weight-related aspects 
of smoking such as impact on their families, and a programme where 
women were taught about diet and exercise as ways to control weight. 
Th e authors conclude that interventions designed to reduce weight con-
cerns can improve smoking cessation outcome in weight- concerned 
women for up to one year post intervention. In another similar study, 
Copeland et al. ( 2006 ) focused on whether advice on reducing weight 
concerns should be individually tailored or could be generic. In their 
study, weight-concerned US women smokers allocated to an individually 
tailored programme had signifi cantly better smoking abstinence rates at 
three months and six months post treatment than those in a general feed-
back condition. Th is suggests that addressing specifi c weight concerns 
with individual women, rather than giving generic guidance on reducing 
weight concerns, can be important in preventing relapse into smoking. 

 We still need to know much more about appearance concerns and 
smoking in men, and about what happens when appearance concerns are 
reduced in men as all intervention work to date focuses on women. Th ere 
has been an assumption in previous work that men are not concerned 
about weight gain on quitting smoking. Although previous work sug-
gests that men may be less concerned than women about weight gain on 
quitting smoking (Grogan et al.  2009 ), this may be a concern for some 
men and should not be overlooked. Reducing such concerns may be an 
eff ective way to enable some men to reduce smoking.   

    Facial Ageing and Smoking 

 In addition to issues around body image, women (and men) may be con-
cerned that smoking will age their skin, especially on the face. Smokers 
tend to develop more wrinkles earlier in life as nicotine ingestion narrows 
blood vessels, impairing blood fl ow to the skin. Th is reduces uptake of 
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oxygen and vitamin A, and chemicals in tobacco smoke may also damage 
collagen and elastin fi bres, so that skin wrinkles prematurely (Helfrich 
et  al.  2007 ; Vierkötter and Krutmann 2012). Since the Western ideal 
is smooth skin with minimal wrinkles, particularly for women, this 
may deter people from smoking. Focus groups with 87 UK men and 
women between 17 and 24 years old asking about the impacts of smok-
ing on how people looked (Grogan et  al.  2009 ), found that women 
non- smokers were very concerned about skin ageing. In this study, male 
and female smokers were very concerned about having clear skin with-
out visible wrinkles and said that they would defi nitely quit if their skin 
started to show the eff ects of smoking. None of these young smokers had 
experienced any obvious impacts on their skin of smoking and most did 
not believe that skin- ageing was a realistic and self-relevant risk for them 
personally. Th is meant that they did not intend to quit at the time when 
they were interviewed. 

 One way to highlight self-relevance of negative impacts of smoking 
on appearance is to show realistic images of the likely eff ect that smok-
ing will have on an individual’s face. Th is has recently become possible 
through the development of sophisticated computer techniques such as 
age-progression software. Developments in software have now made it 
possible to show the diff erential eff ects of not smoking versus smoking 
achieved through using wrinkling/ageing algorithms based on photo-
graphs of groups of smokers and on published data relating to specifi c 
eff ects on the skin produced by smoking. Using these age-progression 
techniques, a digital photograph is altered to show how his or her own 
face would be likely to age with and without smoking. 

 Studies of the eff ectiveness of these kinds of programmes are produc-
ing promising results. In one such study, young women smokers aged 
18–34 years exposed to an age-appearance morphing intervention were 
very concerned about the impact of ageing on their faces in general, and 
in particular the additional impact of smoking on their skin (Grogan 
et al.  2010b ). In this study, women reported that seeing their own face 
aged on the computer screen had convinced them that they were at risk 
of skin wrinkling if they continued to smoke, and that they were highly 
motivated to quit smoking as a result of the intervention. Many reported 
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that they would take active steps to quit having seen how they would look 
if they continued to smoke. 

 Randomized controlled trials have also shown that exposure to age- 
progression facial morphing can impact on smoking-related attitudes and 
behaviour. One study investigated whether exposure to the facial age- 
progression technique impacted on quit smoking cognitions, nicotine 
dependence, and self-reported and objectively assessed smoking in 70 
young women smokers (Grogan et al.  2011 ). Women completed ques-
tionnaires assessing quit smoking attitudes, subjective norms, perceived 
behavioural control and intention immediately before, immediately 
after, and four weeks after receiving the intervention or usual care. At 
the fi rst and last time points they also completed measures of nicotine 
dependence, self-reported and objectively assessed smoking (breath car-
bon monoxide levels). Women in the appearance-related intervention 
condition had signifi cantly more positive quit smoking attitudes, norms, 
perceived behavioural control, and intentions immediately after expo-
sure compared to controls. Only the eff ects on quit smoking attitudes 
remained signifi cant at four weeks post-intervention. Nicotine depen-
dence and self-reported smoking (cigarettes per week), but not objec-
tive smoking, were signifi cantly lower in the intervention compared to 
control group at four weeks. Th e results of these two studies suggest that 
age-appearance facial morphing may be useful in smoking cessation pro-
grammes with young women smokers. 

 Work conducted thus far suggests that age-appearance morphing tech-
niques may be eff ective in helping women to take active steps to quit 
smoking. Further work is ongoing to look at the eff ectiveness of these 
kinds of techniques with male smokers. Work with young men shows 
generally positive impacts on motivation to quit smoking, although some 
men have been found to be unconcerned about skin ageing (Flett et al. 
 2015 ) supporting facial morphing research where young men have been 
shown impacts of UV protection on their skin (Williams et al.  2013a ). It 
is important to understand more about the likely impacts of these kinds 
of techniques with male smokers. It is also important to understand how 
to maintain the eff ectiveness of these interventions and work is ongo-
ing to investigate what kinds of materials and messages might be help-
ful in doing this. It is also crucial to understand whether these kinds of 
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techniques are particularly eff ective for particular groups of women or 
men, for instance those who are more heavily invested in their appear-
ance. Also, women smokers have reported stress and physiological arousal 
at seeing the damage that smoking is likely to be doing to their skin, 
possibly the result of cognitive dissonance between smoking behaviour 
and potential negative outcomes (Grogan et al.  2010b ). It will be inter-
esting to see whether this self-reported arousal can be picked up using 
physiological measures, and whether arousal levels predict attitudinal and 
behaviour change following the intervention. All this work is ongoing 
and all important in developing our understanding of the benefi ts of 
facial morphing techniques in changing smoking-related attitudes and 
behaviours.  

    Implications for Healthcare Practice 

    Smoking Cessation 

 Data presented earlier showing that both men and women smokers have 
increased body dissatisfaction, and that women smokers have increased 
body shame and weight concern, suggests that health practitioners who 
want to reduce smoking need to pay serious consideration to fi nding 
ways of reducing appearance-related concerns as a way to reduce smok-
ing. Th ere is certainly potential for reducing smoking in women who 
already smoke through reducing weight concerns. Raising specifi c appear-
ance concerns by showing people how their face will look when they are 
older if they continue to smoke may also be an eff ective way to reduce 
smoking. However, raising appearance concerns may also promote low-
ered self-esteem. O’Dea ( 2012 ) has shown that lowered self- esteem is 
closely associated with negative body image and may result in the ele-
vation of other negative health behaviours such as extreme dieting and 
use of performance-enhancing drugs which are both associated with low 
self-esteem. So although smoking may be reduced, other negative health 
behaviours may be increased unless careful debriefi ng is carried out to 
ensure that participants do not become generally more concerned about 
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their appearance after the intervention. Work using body- acceptance 
strategies such as suggested by Tylka ( 2011 ) may be helpful in reducing 
any potential negative impacts, and are also likely to boost body image 
and reduce weight concerns. Any such interventions need to be adminis-
tered with care by people who are aware of the possible negative impacts, 
to promote self-effi  cacy related to quitting smoking. Th is will ensure that 
smokers are clear that they will avoid the negative impact of smoking on 
their skin if they quit, promoting accountability and placing responsi-
bility with them to make the choice as to how they wish to look in the 
future.  

    Smoking Initiation 

 According to Action on Smoking and Health, adolescent smoking 
in the UK is a signifi cant health problem, with two-thirds of smokers 
starting to smoke before the age of 18 (Action on Smoking and Health 
 2015 ) although it is illegal to sell cigarettes to anyone under 18 in the 
UK. Appearance is a key concern for adolescents in the UK, and girls 
are also generally more concerned about their appearance (Grogan  2008 ; 
Grogan et  al. 2014), so focussing on the negative impacts of smoking 
on appearance may be a useful way to enable girls in particular to resist 
smoking their fi rst cigarette. 

 Th ere is very little work in this area, although Hysert et  al. ( 2003 ) 
found that when adolescents were shown impacts of smoking on other 
people’s faces, they showed signifi cantly more negative attitudes to smok-
ing on the questions, “Do you think that people risk harming themselves 
if they smoke one or less than one cigarette per day?” and “Does concern 
about your appearance aff ect the choices you make from day to day?” 
Th is demonstrates that showing non-smokers the diff erential impacts of 
smoking on facial ageing can impact on their attitudes towards smok-
ing. Work in the UK has also shown that facial ageing interventions can 
be eff ective in changing male and female adolescents’ views of health 
behaviours such as suntanning (Williams et  al.  2013b ) and that both 
male and female adolescents are concerned about skin damage caused by 
health-related behaviours (Williams et  al.  2013c ), suggesting that age- 
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progression morphing techniques might also be eff ective in smoking pre-
vention work. 

 Th ere is still a lot of work to be done in determining how to pro-
duce eff ective, gender- and age-specifi c interventions that use appearance 
concerns to prevent smoking initiation in non-smokers, although UK 
work where adolescents have been shown other people’s faces morphed, 
and UK work on tanning where adolescents have had their own faces 
morphed, suggests that this might be possible using age-progression soft-
ware. If these strategies are to be incorporated into children’s education 
they need to be discussed with children and parents from these target 
groups, and delivered by practitioners who are seen as credible to the chil-
dren involved, so that they seem meaningful to young people in this age 
range. Interventions also need to be conducted in ways that avoid raising 
additional appearance concerns, using strategic debriefi ng to ensure that 
children understand that if they do not start smoking they do not need to 
worry about the ageing eff ects of smoking on their skin. Work on facial 
morphing and tanning with adolescents can perhaps be used to enable 
researchers to ensure that interventions will be meaningful to adolescent 
girls and boys who may not yet have smoked their fi rst cigarette.   

    Summary 

 Tobacco use remains high in young men and women in the UK and else-
where, and work reviewed here suggests that smoking is associated with 
poor body image. Th is makes it similar to other health-risking behaviours 
such as sun exposure without sunblock which have also been linked with 
low appearance evaluation (Blashill et al.  2015 ). Smoking is linked (espe-
cially for women smokers) with weight concern, and research data sug-
gests that interventions focusing on reducing concerns about weight gain 
may be eff ective in enabling women smokers to quit. Concerns about 
facial appearance are relevant to the decision whether to quit smoking 
in both men and women, and smoking-related interventions focusing 
specifi cally on facial appearance may be useful for both genders to avoid 
smoking initiation and to enable smokers to quit smoking. 
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 Although evidence suggests some important links between appearance 
concerns and smoking, there is still a lot of work to be done to clarify 
the nature of these associations. We need to know much more about the 
impacts of reducing weight concerns in male smokers, and links between 
facial ageing concerns and smoking in older men and women. Also, now 
that e-cigarette use is increasing in the UK (Dockrell et al.  2013 ; Brown 
et al.  2014 ) we need to understand more about the links between body 
weight, weight concern, and use of e-cigarettes. Evidence that concern 
about weight gain may be an important disincentive for quitting smok-
ing may be useful information for those trying to encourage people to 
switch, particularly if smoking e-cigarettes enables smokers to control 
their weight. In particular, we need to be sure that all interventions are 
delivered by trained and empathic practitioners to ensure that they pro-
mote quitting, or avoidance of smoking initiation, without increasing 
appearance dissatisfaction in people who may already have concerns in 
this area.      
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 Bodybuilders’ Accounts of Synthol Use: 

The Construction of Lay Expertise                     

     Matthew     Hall     ,     Sarah     Grogan     , and     Brendan     Gough      

       Introduction  

 Synthol is an injectable site-enhancement oil comprising 85 % oil (often 
sesame), 7.5 % lidocaine (a local anaesthetic) and 7.5 % alcohol (steril-
iser). Site-enhancement oils were developed at the start of the  twentieth 
century, originally for use in cosmetic procedures such as breast augmenta-
tion and wrinkle reduction (Di Benedetto et al.  2002 ). More recently, syn-
thol has been used by elite and lay bodybuilders to produce the cosmetic 
appearance of trained muscle (Childs  2007 ; Ghandourah et al.  2012 ). 
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 Synthol is injected directly into muscle, where it causes swelling and 
enlargement, and is often used by bodybuilders to infl ate one target 
muscle that is seen as out of proportion to the rest of the trained body 
(sometimes known as ‘fl uffi  ng’; Childs  2007 ). It may also be used in 
large quantities by both experienced and the relatively inexperienced in 
order to develop all key muscles, leading to the appearance of a muscular 
body developed through weight training. However, perceived diff erences 
between these cosmetically enhanced body parts and those produced 
through weight training alone have been deemed “comically obvious” 
within the bodybuilding community, with “unnatural-appearing lumps” 
in muscles (Brainium  2013 ) framed as “freakish” and “bizarre” by body-
builders who choose not to use synthol (Childs  2007 ). 

 Although medical evidence for negative eff ects of synthol is not well 
documented, there are many case reports citing complications in patients 
following injections of paraffi  n, sesame, and walnut oil, linking to stroke 
and pulmonary embolism, localized skin problems such as nerve damage 
and oil fi lled cysts, and muscle damage (Banke et al.  2012 ; Darsow et al. 
 2000 ). In one of the rare case studies of a bodybuilder using synthol, use 
was linked to complications such as muscle pain and muscular fi brosis 
(excessive formation of fi brous bands of scar tissue between muscle fi bers; 
Ghandourah et al.  2012 ). So although synthol may give bodybuilders a 
way to rectify perceived shortcomings in particular muscles or muscle 
groups, it has been suggested that use destroys the injected muscle and 
may produce severe long-term health consequences (Brainium 2013; 
Ghandourah et al.  2012 ). 

 Synthol is widely available, and seems to be becoming more popular 
in the 2000s (Brainium 2013; Childs  2007 ). It may be attractive to some 
bodybuilders who may believe that it does not cause some of the more 
severe side eff ects linked with anabolic steroid use (Ghandourah et  al. 
 2012 ); although others may see synthol use as risky and pointless as it 
does not lead to realistic-appearing muscle development (e.g. Brainium 
2013). Reasons for continued use are poorly understood, and to our 
knowledge there are no published studies which examine how users talk 
to each other about their practices. Nearly two decades ago, Epstein 
( 1995 ) pointed out in his study of AIDS activism that where there is an 
absence of specialist knowledge this gap is often fi lled with lay expertise. 
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Whilst some specialist knowledge on synthol exists (e.g. Darsow et  al. 
 2000 ; Di Benedetto et al.  2002 ; Ghandourah et al.  2012 ), this informa-
tion tends to be presented in academic publications not widely accessible 
to those outside academia (e.g.  International Journal of Sports Medicine ). 
In the context of this knowledge vacuum, we focus on how lay expertise 
is worked up by Internet forum contributors in order to be able to pro-
vide each other with support and advice. 1  Since posts are constructed by 
unknown others a key question emerges: how are forum contributors 
taken seriously? (Richardson 2003, p. 172). Epstein ( 1995 ) argues that 
this rests on fi ve key elements: credibility, legitimation and trust, which 
allow for the provision of support and infl uence. It is these aspects that 
form the framework of our analysis.  

    Method 

    Data Collection 

 Synthol is widely available on the Internet as ‘Pump and Pose’ intra-
muscular injection oil. It has become “one of the most controversial in 
modern BB’ing” (Arnold  2014 , p. 1) and arguably elsewhere too (e.g. 
 Amazon  reviews). Given the apparent controversy surrounding synthol 
we were not surprised to fi nd very few people openly talking about its 
use. Th e few who have spoken about it in mainstream outlets such as 
 Amazon  customer feedback and  YouTube  responses tend to be met with 
responses such as:

  5 stars if you are too lazy to work for what you don’t deserve and need to 
inject jet fuel into your “muscles”. If you are a tiny wuss that needs to look 
big without giving any eff ort to work out then this is surely for you. Shame 
on all of you who use this stuff , it is extremely unhealthy so you get what 
you deserve. (Amazon.com  2014 :   http://www.amazon.com/Synthol-
posing- oil-100mil-bottles/dp/B00B0F3FAG/ref=pd_rhf_cr_p_img_1    ) 

1   Lay expertise may also be referred to as “broscience” (see  http://broscience.co.uk/category/news/ ). 

http://www.amazon.com/Synthol-posing-oil-100mil-bottles/dp/B00B0F3FAG/ref=pd_rhf_cr_p_img_1
http://www.amazon.com/Synthol-posing-oil-100mil-bottles/dp/B00B0F3FAG/ref=pd_rhf_cr_p_img_1
http://broscience.co.uk/category/news/
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   Indeed, the vast majority of  Google  hits portray users as having “comi-
cally obvious” and “unnatural-appearing” muscles (Brainium 2013; 
Childs  2007 ). Many of these were in response to apparent synthol 
misuse (e.g. Moustafa Ismail, who currently holds the Guinness Book 
of Records for 31″ arms). Th ose who did talk about their synthol use 
tended to be elite bodybuilders (e.g. USA championship winner Rich 
Piana). Given their use can be framed as a professional requirement, we 
focussed instead on a unique forum thread where lay bodybuilders dis-
cussed their usage. Seventeen self-identifi ed bodybuilders contributed to 
the AlinBoard: Anabolic Steroid Discussion Forum thread “Did My First 
Shots of Synthol Today!!!!” the main thrust of which was from July to 
September 2006 (as of 20 August 2014). 

 Founded in 2003  AllinShop  claims to be the largest Internet overseas 
pharmacy and a “professional IFBB 2  supplier”. In particular,  AllinShop  
supplies elite and non-elite bodybuilders ergogenic 3  drugs such as ste-
roids (Anavar, Dianabol, Sustanon 250), β-agonists (e.g. clenbuterol), 
hormones (e.g. human growth hormone, thyroxine) and other adrenal 
hormones (e.g. insulin), stimulants (e.g. ephedrine), drugs to purge fl uid 
(e.g. diuretics), muscle growth stimulants (e.g. synthol), appetite stimu-
lants and supplements (e.g. B12, protein powders) and syringes. In addi-
tion to the online shop, customers can access information on contests, 
read, and post articles on bodybuilding-related topics, and initiate or 
contribute to, threads in the Anabolic Steroid Discussion Forum.  

    Ethics 

 Collecting data from the Internet presents ethical challenges around 
what is deemed a ‘public’ or ‘private’ space. One obvious issue is 
whether informed consent can be gained. Some scholars (e.g. Hookway 
2008) argue that open access online discussion boards, forums, and 
blogs are fi rmly located in the public domain. As such contributors 

2   IFBB: International Federation of Bodybuilding and Fitness, IFBB, the governing body of the 
sport of bodybuilding and fi tness, was founded by brothers Joe and Ben Weider in 1946  in 
Montreal, Canada. IFBB headquarters are located in Madrid, Spain ( http://www.ifbb.com /). 
3   A substance intended to enhance physical performance, stamina, or recovery. 

http://www.ifbb.com
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are aware that their posts will be read by others unless they place them 
on a ‘friends only’ setting. Th us, accessible electronic talk may be “per-
sonal” but it is not “private” (Hookway 2008, p. 16) and so consent 
can be “waived”. However, given the potentially sensitive nature of 
our data we deemed it appropriate to seek university ethical approval, 
and in line with BPS guidelines (BPS 2013), we have anonymized our 
dataset as far as possible (e.g. replacing tags and pseudonyms with 
R1 [Respondent 1], R2 etc. removing any in-text personal details or 
references).  

    Data Analysis 

 In analyzing our data we draw upon discourse analysis (Potter 1996). 
Having downloaded all 119 posts from the 17 contributors we read 
through our data identifying main themes (e.g. techniques, health, 
legality). Th e responses were examined further by systematic line-by-
line coding. In doing so a number of sub-themes were identifi ed (e.g. 
techniques: use/appearance/pain, health: cycles/safety/timing), which 
we contrasted and refi ned with others (‘constant comparison’ pro-
cess). In addition, we identifi ed the diff erent discourses drawn upon 
so there was a dual focus on ‘what’ was being presented (content: 
synthol use) and ‘how’ it was being presented (process: synthol as 
relatively safe). 

 Discourse analysis, broadly speaking, helps to identify and explore 
how people work up versions of the world during conversational interac-
tion (Potter 1996, p. 146). It focusses on participants’ discursive practices 
(how discourse is used to perform specifi c functions) and their discur-
sive resources (how texts are informed by wider cultural/organizational 
norms) (Wetherell  1998 ). Discourse analysis’ focus on what is made rel-
evant by participants means it avoids analyst-centred interpretations of 
the data. Our aim was to identify the ways in which synthol use was 
presented. For example, the notion that ‘synthol is risky’ can be analyzed 
with respect to the respondents’ posts on drug use in sport, where distinc-
tions are often made (e.g. uninformed user versus uniformed user) and 
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certain groups ‘othered’ or denigrated in various ways (e.g. by construct-
ing all [non]substance users as the same).  

    Results 

 Before we begin our analysis, however, we should note that all the respon-
dents in the forum presented as men, which is not surprising since mus-
cularity tends to be heavily associated with men and masculinity (Grogan 
 2008 ). Contributors used tags referencing traditional male names as well 
as positioning themselves in relation to females (e.g. the wife, Mrs.), 
displayed typical masculine attributes (e.g. accepting pain, constructing 
technical knowledge) (Young et al.  1994 ), and referred to each other with 
masculine references (e.g. brother, bro, man). 

 In examining the forum posts we noticed that in the absence of 
specialist knowledge, forum contributors worked up their authority 
on synthol by presenting their knowledge as credible, legitimate, and 
trustworthy (Epstein  1995 ). In particular, we noticed that some mem-
bers seemed to be held in higher esteem than others; one in particular 
(R2). On further inspection, we ascertained that R2 was in a particu-
larly strong position in relation to other forum contributors because he 
had previously published material on synthol (  http://www.professional-
muscle.com/forums/show    thread.php?t=205). Th erefore, we begin our 
analysis by looking at how R2’s legitimation (and subsequent credibility, 
trust, and infl uence) are worked up by drawing on medical and phar-
maceutical discourses as discursive resources, which serve as the basis 
for his unquestioned authority in the “Did My First Shots of Synthol 
Today!!!!” forum. 

 His article is too long to reproduce here in its entirety since it runs to 
several online pages. Th erefore, we present a section of the article shortly 
after R2 has worked up his authority by referencing time, ubiquity, and 
commercial pharmaceutical legitimacy “Bristol-Myers Squibb” 4  whilst 
providing readers with some background.   

4   An American pharmaceutical company. 

http://www.professionalmuscle.com/forums/show
http://www.professionalmuscle.com/forums/show
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    “Site Enhancing Oils (Synthol)—
A How to Guide” 

    Legitimation 

   R2 
 You need to inject in EVERY head of the muscle, while rotating the shots 
daily within that head. Th is is the only way to ensure that the added size 
keeps to your natural look/shape of the muscle. Th e quickest way to get a 
muscle up to maximum size is to do the following regimen: 1  ml for 
10 days in each head of the muscle. 2 ml for 10 days. 3 ml for 10 days. If 
you do both, the biceps and triceps simultaneously, you can add up to 3″ 
on your arms in those 30 days. 

 How do Site Oils work? To begin with, they do not stay in the muscle 
for 3 to 5 years. Th ey get dissipated within months. However, during this 
time, they have stretched the fascia of that muscle. Th e fascia is a great 
constrictive factor in muscle growth. Th e more stretched the fascia is the 
more the muscle will grow and the more it will have that ‘popping’ look. 
Site oils stay in there long enough for the fascia to stretch. As they dissi-
pate, the ‘space’ left by them is replaced with new muscle tissue growth. 
Th at is the reason why when x-rays/MRIs were performed on some of the 
people that have 25″ + arms, there was no oil found in there. Th e oil dis-
sipated and it was replaced by real muscle …. Th e pain will minimise the 
more you inject, until it will not hurt any more. Site Oils hurt, but not as 
much as site injections with, let’s say, Sustanon or Testosterone Propionate. 

   When people construct lay expertise they need to artfully anchor it 
to something with social credibility. Foley and Faircloth ( 2003 ) show 
that since medical and pharmaceutical discourses enjoy high social status, 
they are excellent anchoring discourses in which to build legitimacy in 
claims. We can see this in the way that R2 draws on medical and phar-
maceutical knowledge of where to inject “in EVERY head of the muscle”, 
appropriate dosages “1 ml for 10 days in each head of the muscle. 2 ml 
for 10 days. 3 ml for 10 days”, the length of drug cycle “30 days”, lon-
gevity of the substance in the body “Th ey get dissipated within months”, 
the anatomical eff ects “they have stretched the fascia of that muscle”, its 
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level of detection “when x-rays/MRIs were performed … no oil found” 
and its comparison to other pharmaceuticals “Sustanon or Testosterone 
Propionate”. Th ese are presented as ‘facts’ bolstered with claims that are 
presented as absolute (e.g. “Th is is the only way”, “Th e quickest way”) 
and by the use of extreme case formulations (e.g. “EVERY”, “only”). 
Extreme case formulations are discursive devices which people draw on 
when describing or accounting to minimize the potential of others to 
refute their claims (Pomerantz 1986). We can see from the way R2 con-
structs his legitimacy why other forum contributors follow his advice. 
However, before we show how credibility from these claims is generated, 
maintained, and developed through the online interactions, we begin at 
the start of the forum thread examining the provision of support and its 
relation to lay expertise (Epstein  1995 ).  

    Support 

    Sequence 1 

   R1 
 I used 25 gauge syringes, i shot 1 cc into each bicep head, in each outer and 
inner bicep muscle, and the triceps also, and my problem is, my arms hurt 
like hell, is this normal for my muscles to hurt so bad. i messaged them real 
good after the injections, no lumps formed at all, i did the low weight, high 
reps for a warm up at the gym. Has anyone else had these muscle pains after 
their SYNTHOL injections. please let me know thank you 

 R2 
 Yes, that is normal. Th e pain will be less and less each day until after the 
fi rst week you will not feel it anymore. Synthol is great stuff . You will be 
pleased. 

 R3 
 Yep normal. It feels a Bit like a brutal workout to where you can barely 
straighten your arm out all the way. In the beginning I remember many 
days going into work sore as can be.Just keep stretching it out and straight-
ening your arms. As R2 said it’ll get better as you go. 
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 R4 
 Absolutely normal brother. Also the bruising does occur often with me, but 
Synthelamin B-12 calmed it a lot. But yes I did bruise most of the time. 
Th e outcome you will be impressed with so just stick with it. Keep your 
stock up, because with what you are doing you’ll want to keep a few bottles 
on hand. It does go rather quickly for such a large bottle because of the 
large doses per day. Good luck man. 

   Several things stand out in this sequence. Whilst R1 opens the thread 
with “Did My First Shots of Synthol Today!!!!” he displays some prior 
knowledge of how to use synthol since he cites specifi c equipment 
(“25 gauge” syringes), dosage and location (“i shot 1 cc into each bicep 
head”), post-injection routine (“messaged them … after the injections”), 
and subsequent gym training (“low weight, high reps for a warm up”). 
Although this indicates the availability of information on synthol usage, 
it also suggests that experiential knowledge is much scarcer: “my arms 
hurt like hell, is this normal for my muscles to hurt so bad”. R2, 3 and 
4 all provide emphatic, positive responses “Yes, that’s normal”, “Yep nor-
mal”, “Absolutely normal brother”. Studies of empathy and sympathy 
(Pudlinski  2005 ; Staske  1998 ) show that such responses work to normal-
ize potentially problematic feelings and experiences by attending to them 
as reasonable and expectable. 

 R2 focuses on how long the problem will last (“after the fi rst week you 
will not feel it anymore”), whilst R3 describes the pain with a training 
analogy (“Bit like a brutal workout”) and R4 talks about the visual insults 
(“bruising does occur often with me”). By drawing on their own knowl-
edge they are able to provide support for this novice; they are construct-
ing second stories where the response is aligned to the original post (Veen 
et al.  2010 ; Sacks  1992 ). Second stories work to normalize group views by 
displaying an understanding and stance toward the initial story (Arminen 
2004). What is also noticeable in these responses is that whilst the nega-
tive aspects of synthol (“lumps”, “pain”, “stiff ness” are discussed, health 
risks are not; presumably because they are not known, or not acknowl-
edged, here. What is also evident from this quote is that masculinity is 
also invoked in being able to tolerate pain (see Young et al.  1994  for more 
on pain tolerance is invoked as a normal part of sport and masculinity). 
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 Shared experiences clearly operate to construct an event (e.g. synthol- 
related pain) as normative. But to move beyond empathy and support to 
provide advice requires positioning oneself as expert in some way. 

 In the next sequence we demonstrate how expertise is formulated by 
both the ‘expert’ and the ‘novices’. We pick up the thread shortly a few 
days later after R1 posts that the pain is subsiding.  

    Sequence 2 

   Trust 

   R7 
 how the heck does one safely inject the tris? I am so afraid that I am gonna 
miss something because of the angle and I can’t trust anyone to help me. 
BTW I have 25 % bf (i think) so I don’t have the defi nition to be com-
pletely sure of where I am sticking myself. 

 R6 
 if you are at a quarter body fat, I would defi nitely recommend cutting 
down a little fi rst. Get yourself in the 15 % range if possible otherwise you 
may not be able to notice the diff erences that Synthol makes. 

 R2 
 Agreed. 
 As far as injecting tris yourself: 
 • sit down on the fl oor next to the bed. 
 •  sit at an angle, so the arm to be injected is running across the top of the 

bed edge 
 • push the arm against the bed and have the tri hanging down off  the edge 
 •  inject with the other arm, with the syringe going upwards. Very easy to 

inject, aspirate and push the plunger. For accuracy, look in the mirror fi rst 
before you inject and mentally mark the spot. 

 R7 
 can I leave this out, or should I refrigerated it (being an oil, I would kinda 
doubt refrigerating it.) Also, is the plastic top self-sealing, or do I open and 
draw the 2CC? 



8 Bodybuilders’ Accounts of Synthol Use 137

 R2 
 Room temp is fi ne. You draw through the top. Underneath it there’s a 
Tefl on lining which seals every time you pull the needle out. 

 R7 
 thanks for the fast response!! I will let you know how much I cry when I try 
tomorrow and now it also seems that I need to buy another bottle if I am to 
do this correctly. I got everything from the company so fast as so discretely. 
Well, I think discretely .... I had a sticker on both boxes saying “ID recorded” 
what the hell is that supposed to mean ... am I under profi le? 

   Without the availability of online expert knowledge backed up by creden-
tials such as academic degrees, track records, institutional affi  liations and 
so on, trust can be an issue. R7’s vulnerability display (“I am so afraid that 
I am gonna miss something”) is reinforced by (mis-)trust issues (“I can’t 
trust anyone to help me”). So how does he begin to trust other forum con-
tributors that he presumably only knows online? Urban et al. ( 2009 ) point 
out the typical features of online trust: believable information and implied 
competence, confi dence in the members of the online group in which 
members advocate other members, benevolence and integrity. We previ-
ously noted in Sequence 2 and 3 how comments from R5 and R6 posi-
tioned R2 as an expert (“you seem to be the man on this subject!”). Here we 
see that although R6 suggests R7’s body fat is too high (“I would defi nitely 
recommend cutting down a little fi rst”) this is not responded to. Instead, 
R7 seems to respond instead to R2’s pragmatic and technical knowledge 
(e.g. “… sit down on the fl oor next to the bed … Underneath it there’s a 
Tefl on lining which seals every time you pull the needle out”). What this 
shows is that R7 trusts the competence and knowledge of R2 even though 
R2 echoed (“Agreed”) R6’s suggestion of losing body fat. As Wang and 
Emurian ( 2005 , p. 108) point out, one of the key elements of trust is that 
it is “positive”. Th at is, actions are seen to be done for the benefi t of others. 
Th erefore, R7 can be seen to read R2’s posts as honest and benevolent. 

 Th us far we have seen how forum members, especially R2, work up 
a position of trust and credibility through proving support in the form 
of pragmatic, health-related, and technical knowledge. In the following 
sequence we demonstrate how this is deployed to infl uence others so 
that they may get the best results from their synthol use whilst avoiding 
potential problems (e.g. lumps).    
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    Credibility 

    Sequence 3 

   R2 
 Sounds good, but make sure you follow my guide, otherwise the results 
will not be permanent! 

 R5 
 Where can I get a list of these guidelines??? (I also need someone to use my 
tri’s as a dartboard, but that’s another story) My triceps are soooo stubborn, 
it’s not even funny! I’ve beat the living piss out of them in the gym and still 
they are falling behind! 

 R2 
   http://www.professionalmuscle.com/forums/showthread.php?t=205     

 R6 
 R2 you seem to be the man on this subject! Help me out Bro. Is synthol 
just to get you over a plateau? Or can it be used just to help the growth? I 
know how it works (I have read your article more than a few times): D Also 
can you use it during your off  cycle? And one more question, with 6 sticks 
a day in each bicep how do you prevent needle marks?: eek: 

 R2 
 You can use it for either, getting you over a plateau or to help growth. You 
can use it off  cycle too, but ideally you should be on gear to create a maxi-
mum anabolic environment. Th at being said, a lot of naturals use it too. 
You don’t do 6 injections per day in each bicep. One injection per day in 
each bicep head (2 injection per arm per day). 

   In this sequence, those seeking advice acknowledge the self-appointed 
expert position adopted by R2 (“Where can I get a list of these guide-
lines???”, “you seem to be the man on this subject!”). By referencing his 
“guides” R2 positions himself as an authority on synthol in which being 
published is a social marker of status. Epstein ( 1995 ) notes that one of 
the defi ning features of credibility is the presentation of factual knowl-
edge. Th is is visible in the way R2 portrays certainty: “the results will 

http://www.professionalmuscle.com/forums/showthread.php?t=205
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not”, “You can use it for either”, “you should be on gear”, “You don’t do 
6 injections per day”. 

 Credibility is also indexed in other ways. For example, by deploying 
insider community terminology (e.g. muscle talk: “getting you over a 
plateau or to help growth”, “You can use it off  cycle too”) R2 displays 
in-group membership knowledge (Sacks  1992 ), which helps to provide 
authenticity. In addition, R2 demonstrates knowledge of two categories 
of bodybuilders: those who use “anabolic” steroids and those who do not, 
the “naturals”, thus highlighting situated expertise (Mackiewicz  2010 ). 
Finally, R5 and R6’s treat R2 as an expert through their questioning (e.g. 
“Where can I get a list of these guidelines???”), as well as in-group recog-
nition and trust “Help me out Bro”. 

 Having worked up legitimation, provided support and gained credibil-
ity we now focus on outcomes: trust and infl uence. We re-join the thread 
shortly after R1 has been describing how he uses heat pads to reduce any 
swelling in the biceps post-injection.  

    Sequence 4 

   Infl uence 

   R8 
 I am having a hell of a time drawing through a 25 g needle, but I have one 
prepped and will be prepping the second. will little bubbles be a problem? 
there are a few small ones, but I see they disappeared after letting the 
prepped needles sit for about 5 minutes. 

 R2 
 Draw with a 21 g and inject with a 25 g. 

 R8 
 it didn’t even hurt. I am massaging and am out the door to hit the gym. 

 R8 
 ok, almost 2 hours later ... slight soreness, less than my fl u shot though. feel 
a slight pump but no lumps. I will continue to occasionally massage the bi’s 
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a bit through the day, especially as the soreness starts to grow (and it is now 
that my workout is over). gonna need to place another order for needles 
and synthol since 100 g will probably not be enough for a correct cycle. I 
have an appt on a military base hospital .... how do I hide the injection 
sites? I know the Docs will notice. 

 R2 
 Th e injections themselves don’t hurt. Don’t worry, the soreness will come! ;) 
It subsides after 1  week though. How can they notice injection sites? 
Needles don’t leave marks unless you bruise, and then you can just say you 
bumped yourself. Or injected some B-12. gonna need to place another 
order for needles and synthol since 100 g will probably not be enough for a 
correct cycle. Like everything else, make sure you do it properly or you will 
not be happy with the results. 

 R8 
 yeah, next day I have that typical injection-in-the-muscle soreness now. 
one question, I can inject at work where i can close my offi  ce door, but 
there is no way at home on the weekends, I am rarely alone long enough 
and my wife would kill me if she found out. Would I suff er greatly if I skip 
the weekends? PS I cannot hit the Gym every day either, just not possible. 

 R2 
 First of all, you are not supposed to hit the gym every day. As far as the 
pumping sets after the injections, just do 2 sets of 30–50 reps with a bottle 
of juice in each arm, etc. You have to do the weekends. Why don’t you take 
the syringes, etc. in the shitter and lock the door? 

   R8’s posts describe diffi  culties in drawing synthol from the bottle and the 
related concern about “bubbles” as well as a description of  post- injection 
soreness and detection both at work and by “Docs” at the “military base 
hospital”. In doing so, R8 has positioned himself as a novice seeking 
advice from an ‘expert’. R2 takes up R8’s request for information by pro-
viding technical information on syringe size (“Draw with a 21  g and 
inject with a 25 g”), pharmaceutical quantities (“100 g will probably not 
be enough for a correct cycle”) and duration of side eff ects (“soreness … 
subsides after 1 week”). In doing so R2 is playing an active role in recom-
mending correct synthol usage. 
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 R2 also provides practical information on avoiding detection (“you 
bruise … just say you bumped yourself. Or injected some B-12” “Why 
don’t you take the syringes, etc. in the shitter and lock the door”) and 
training (“you are not supposed to hit the gym every day … do 2 sets 
of 30–50 reps with a bottle of juice in each arm”). Similarly to technical 
information, practical ‘how to’ information also works by highlighting the 
indirect benefi t to the user—in this case avoiding detection (Subramani 
and Rajagopalan  2002 ). Experiential information is also provided “Th e 
injections themselves don’t hurt … the soreness will come!” “make sure 
you do it properly or you will not be happy with the results”. Th at is, not 
necessarily personal experience but information on what the recipient is 
likely to experience. Like the previous two examples, this type of infor-
mation is presented as for the recipient’s benefi t. Th at is, if you follow 
my advice on a correct synthol cycle then you will “be happy with the 
results”. Similarly to Sequence 1, by drawing on his own experience and 
knowledge R2 provides support and so constructs a second story (Veen 
et al.  2010 ). Th at is, the alignment of a second response to the original 
response (Sacks  1992 ). Whilst second stories work to normalize views 
displaying an understanding and stance toward the initial story they also 
work to add credibility to who constructs the second story (Arminen 
2004). Much like a team manager may gain additional support from the 
team if he is drawing from personal experience rather than from learned 
knowledge. Th erefore, what these forms of information provision dem-
onstrate in the context of advice giving and receiving in the forum is a 
spreading of the word on how to use synthol and get good results whilst 
minimizing unwanted side eff ects.  

   Discussion 

 Here we have focussed on how lay expertise is worked up by Internet 
forum contributors when providing each other with support and advice 
on synthol use, to try to answer the question of how forum contributors 
are taken seriously. Discourse analysis of posts has shown that Epstein’s 
( 1995 ) fi ve key elements of legitimation, support, credibility, trust, and 
infl uence were all evidenced in accounts. R2 used high status medical 
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and pharmaceutical discourses, anchoring his practical knowledge and 
building legitimacy (Foley and Faircloth  2003 ). Participants R2, R3, and 
R4 all provided empathic, positive responses in response to reports of 
pain. Normalizing problematic experiences (Pudlinski  2005 ), and draw-
ing on male-appropriate discourses around toughness and tolerance for 
pain (Young et  al.  1994 ), operated to provide support while avoiding 
recognizing potential health dangers of synthol use. Expertise was formu-
lated through implied competence. Forum members such as R2 worked 
up a position of credibility through focusing on pragmatic, technical 
knowledge, and were able to create a position of trust with others on 
the forum, presenting as expert users who could be trusted to provide 
helpful advice. Subramani and Rajagopalan’s ( 2002 ) four key ways that 
people infl uence each other in social networks (benefi t signalling, recom-
mendation, signalling use, and spreading the word) were all evidence in 
accounts, and those seeking advice acknowledged the credibility of R2 
who presented his experiences as factual, enhancing his credibility among 
the group (Mackiewicz  2010 ), and using insider terminology to provide 
authenticity. 

 Collecting our data directly from a unique forum thread where body-
builders discussed their use of synthol enabled us to access accounts from 
17 self-identifi ed bodybuilders and to look at how they interacted with 
each other online when discussing, and asking for information on use 
Th is has given us some insight into a relatively new community of users 
without requiring them to agree to be interviewed, which may have 
changed and restricted what they felt able to share with a group of uni-
versity academics. Obviously data are not intended to be generalized out-
side this group of users, though accounts have provided interesting new 
insights into how these users positioned themselves as novices and experts 
in this discussion group. 

 Th is work has important implications for promoting health in body-
builders and others who may seek to gain the appearance of trained mus-
cle. Although people outside the user-group may see radical diff erences 
between the cosmetically enhanced muscles created by synthol and those 
produced through weight training alone, seeing them as “freakish” and 
“bizarre” (Childs  2007 ), users clearly expect that synthol will give them 
a natural, trained look and are hungry for advice on how to use synthol 
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and get good results whilst minimizing unwanted side eff ects such as 
pain and unsightly bumps. In the context of limited information, people 
with practical experience of use (such as R2) are treated with respect and 
trusted to provide technical and medical information which is factual 
and generalizable beyond personal experience of use. Clearly there is a 
need for medically accurate information that has credibility with body-
builders to enable ‘novice’ users to have somewhere to go to fi nd accurate 
information on health risks and safer use. Th is information needs to rec-
ognize reasons for use, and be represented using language that has cred-
ibility among the bodybuilding community.         
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 Non-Medical Use of ADHD Stimulants 
for Appetite Suppression and Weight 

Loss                     

     Amy     J.     Jeffers      and     Eric     G.     Benotsch     

       Non-Medical Use of Prescription Drugs 

 In recent years, there has been a dramatic increase in the non-medical 
use of prescription drugs (NMUPD), the use of psychotropic or analgesic 
medications (e.g. pain relievers, tranquilizers, sedatives, stimulants) with-
out a physician’s prescription, as well as the intentional misuse of one’s 
own medication among young adults and adolescents. Consistent with 
the defi nition used in the Substance Abuse and Mental Health Services 
Administration’s (SAMHSA) National Survey on Drug Use and Health, 
“NMUPD” will be used in this chapter as the umbrella term to describe 
use without a prescription of the individual’s own, as well as intentional 
misuse of the individual’s own prescription (e.g. intentionally using too 
much, using to get high, or using to enhance the eff ects of alcohol or other 
drugs; SAMHSA  2014 ). Th us, this is a commonly used defi nition that 
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includes both: those who use prescription drugs without a doctor’s pre-
scription and those who intentionally misuse their own prescription drugs. 

 Motives for NMUPD include use to get high, for experimentation, 
to enhance energy, to relieve pain, and to lose weight (Jeff ers et al.  2013 ; 
Jeff ers and Benotsch  2014 ; McCabe and Cranford  2012 ). In national 
studies, as many as 29.2 % of young adults, ages 18–25, and 11.4 % of 
adolescents report lifetime NMUPD (Institute for Behavior and Health 
n.d), with almost 5 % and 2.2 % reporting NMUPD in the past month, 
respectively (SAMHSA  2014 ). In 2013, young adults and adolescents in 
the USA were more likely to use a prescription drug non-medically than 
to use any illicit substance except marijuana (SAMHSA  2014 ). NMUPD 
now accounts for more emergency room (ER) visits than the use of all 
illicit substances combined (SAMHSA  2012 ). Data from other national 
samples have demonstrated that NMUPD is a risk factor for future 
drug dependence (Schepis and Krishnan-Sarin  2008 ), binge drinking 
(McCauley et al.  2011 ), and substance use disorders (Schepis and Hakes 
 2011 ). NMUPD has been associated with poor mental health, includ-
ing depressive symptoms, suicidality, and anxiety (Dussault and Weyandt 
 2013 ; Zullig and Divin  2012 ). NMUPD has also been related to sexual 
risk behaviour, including having more sexual partners and unprotected 
sex (Benotsch et al.  2011 ).  

    Non-Medical Use of Prescription Stimulants 

 One particularly concerning trend is the rise in the non-medical use of 
prescription stimulants (NMUPS; Arria and DuPont  2010 ; Rabiner 
et al.  2009 ). Th e National Survey on Drug Use and Health indicates that 
603,000 people aged 12 years or older initiated NMUPS in the past year 
(SAMHSA  2014 ). Lifetime prevalence rates are estimated as high as 34 % 
among college students (DeSantis et al.  2008 ). Motivations for NMUPS 
include: to help with concentration, to increase alertness, to get high, 
and for the sake of experimenting (McCabe and Cranford  2012 ; Teter 
et al.  2006 ). NMUPS is associated with adverse health eff ects including 
increases in heart rate, blood pressure, body temperature, and malnutri-
tion due to a decrease in appetite (National Institute on Drug Abuse 
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[NIDA]  2009 ). Chronic stimulant use can lead to paranoia and hostility 
and high doses can lead to cardiovascular consequences (NIDA  2009 ). 
Mixing prescription stimulants with drugs or alcohol can exacerbate these 
side eff ects (Higher Education Center  2012 ). NMUPS has been associ-
ated with the use of other substances including alcohol, tobacco, mari-
juana, cocaine, and ecstasy (Lanier and Farley  2011 ). Indeed, NMUPS 
has been associated with past year alcohol or drug use disorders in both 
adolescents and young adult men and women (Wu et al.  2007 ). Further, 
between 2005 and 2010, the number of ER visits related to NMUPS 
increased dramatically from 5212 to 15,585 (SAMHSA  2013 ). One 
timely concern regarding NMUPS, especially among adolescents and 
young adults, is their role in appetite suppression.  

    Pharmacology of ADHD Medications 

 Prescription stimulant medications used to treat ADHD, for example, 
Adderall and Ritalin, have shown promise for improving the main symp-
toms of ADHD and increasing academic performance among those with 
ADHD (Zachor et al.  2006 ). However, a common side eff ect of these 
medications is appetite suppression (Zachor et al.  2006 ) and subsequent 
weight loss (Kent et al.  1995 ). 

 Th ere are four primary, FDA-approved, stimulant-class drugs used to 
treat ADHD: methylphenidate, dextroamphetamine, amphetamine, and 
lisdexamfetamine (Advokat et al.  2014 ). Each of these drugs is a sympa-
thomimetic amine that functions as a central nervous system stimulant 
as well as a dopamine and norepinephrine agonist. Th e exact mechanism 
by which these stimulants improve the symptoms of ADHD is a subject 
of debate, but they appear to improve the functioning of the prefrontal 
cortex (a brain structure involved in selective attention and goal-directed 
behaviour) by blocking the reuptake of dopamine and norepinephrine 
into the presynaptic neuron, thereby increasing the availability of dopa-
mine and norepinephrine (Advokat et  al.  2014 ; Mariotti et  al.  2013 ; 
Pliszka et al.  1996 ). Dextramphetamine, amphetamine, and lisdexamfet-
amine (but not methylphenidate) also facilitate release of dopamine and 
norepinephrine (Hodgkins et al.  2012 ). In addition, these drugs serve as 
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dopamine agonists in the  nucleus acumbens  (a brain structure involved in 
pleasure) which may account for their addictive potential (Advokat et al. 
 2014 ). Th e appetite-suppressing eff ects of these medications are attrib-
uted to increased dopamine and norepinephrine activity in the hypothal-
amus which in turn inhibits the activity of hypothalamic neuropeptide Y 
(a neurotransmitter involved in appetite stimulation) (Hsieh et al.  2006 ; 
Lemieux et al.  2015 ). 

 Methylphenidate, marketed under a variety of names including 
Ritalin, Focalin, and Concerta is available in both immediate release and 
extended release oral formulations as well as an extended release dermal 
patch (Advokat et al.  2014 ). Th e immediate release formulations reach 
peak concentration in 1–2 hours and have a duration of eff ect of around 
4  hours (Mariotti et  al.  2013 ). Extended release formulations have a 
duration of eff ect from 7 to 12 hours, enabling individuals to take the 
medication only once per day (Advokat et al.  2014 ). 

 Dextroamphetamine, marketed under the names Dexedrine and 
Dextrostat, as well as one of the components of mixed amphetamine 
salt combinations (see below), is available in both immediate release and 
extended release oral formulations. Th e immediate release formulations 
reach peak concentrations in around 3  hours and have a duration of 
eff ect of up to 8 hours (Advokat et al.  2014 ). Extended release formula-
tions have a duration of eff ect of up to 11 hours (Hodgkins et al.  2012 ). 

 Amphetamine (amphetamine aspartate, amphetamine sulphate) in 
combination with dextroamphetamine (typically described as “mixed 
amphetamine salts”), combined in a 1:1 ratio is marketed under the name 
Adderall (Advokat et al.  2014 ; Hodgkins et al.  2012 ). Th is medication 
is available in both immediate and extended release formulations. Th e 
immediate release formulation reaches peak concentration in 3  hours 
and has a duration of eff ect of 4–6 hours (Hodgkins et al.  2012 ). Th e 
extended release formulation has a duration of eff ect of up to 10 hours 
(Advokat et al.  2014 ). 

 Th e newest drug, lisdexamfetamine, is a dextroamphetamine pro- 
drug, created by linking the amino acid lysine to dextroamphetamine 
(Hodgkins et  al.  2012 ). After ingestion, the drug is then metabolized 
into dextroamphetamine after the lysine is cleaved during the digestion 
process (Advokat et al.  2014 ). Th e intent with this formulation was to 
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reduce the drug’s abuse potential, as crushing and then injecting the drug 
or crushing for intranasal consumption does not lead to rapid euphoric 
eff ects (Hodgkins et al.  2012 ). Lisdexamfetamine is marketed under the 
name Vyvanse. Because it has to be metabolized in order to be activated, 
it is available as an extended release formulation only. It reaches peak 
concentration in 3.5 hours and has a duration of eff ect of up to 14 hours 
(Hodgkins et al.  2012 ).  

    Off-Label Use of ADHD Medications 
for Weight Loss 

 It has been well understood for some time that the stimulant drugs used 
to treat ADHD have appetite-suppressing and subsequent weight loss 
eff ects, especially during the fi rst 6 months of use (Lisska and Rivkees 
 2003 ). Indeed, children who are prescribed stimulant ADHD medica-
tions grow more slowly than their non-medicated peers (Poulton  2005 ). 
Recent work suggests that the anorexic eff ects of these stimulants also 
aff ect body composition, including reductions in both adipose and lean 
body tissue as well as reduced bone mineral density (Poulton et al.  2012 ). 
In a prospective cohort study of Italian children, Ruggiero et al. ( 2012 ) 
found that weight loss was the most commonly reported adverse reac-
tion among children prescribed stimulant medications for ADHD. Some 
work suggests that use of mixed dextroamphetamine-amphetamine salts 
(Adderall) results in greater weight loss (or more attenuated weight gain) 
than use of methylphenidate (Pliszka et al.  2006 ). 

 In a novel test of the potential of ADHD medications to promote 
weight loss, Levy et al. ( 2009 ) screened severely obese patients for ADHD 
and identifi ed 78 individuals who met criteria for the diagnosis. Th ese 
individuals were prescribed ADHD medications, primarily  stimulant 
medications, although 9  % of the enrolled participants received only 
a non-stimulant ADHD medication (atomoxetine). Participants who 
could not tolerate the medications ( n  = 13, 17 %) served as controls. All 
participants were also off ered dietary counselling. Th ese individuals were 
followed for an average of 15 months. Compared to control participants, 
who gained an average of 3.26 kg (> 2 % of initial body weight) in the 
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follow-up period, medicated participants lost an average of 15.05 kg (> 
12 % of initial body weight), a statistically signifi cant diff erence. 

 Currently, the only stimulant medication used to treat ADHD that 
has FDA-approval for a weight-related condition is lisdexamfetamine 
(Vyvanse), which is approved for the treatment of moderate to severe 
binge eating disorder (Citrome  2015 ). Randomized controlled trials sug-
gest that lisdexamfetamine is eff ective in reducing the frequency of binge 
eating episodes (Citrome  2015 ; McElroy et  al.  2015 ). Although these 
trials also documented weight loss averaging 5–7  % of initial weight, 
the FDA has not approved this medication for the treatment of obesity 
(Citrome  2015 ). 

 Although stimulant ADHD medications are not currently FDA- 
approved for weight loss, media reports suggest that some physicians pre-
scribe them “off -label” for this purpose, typically in individuals who are 
obese and for whom other treatments have not been eff ective (Bernstein 
 2006 ; Johnson  2006 ). Prescribing a medication for a purpose other than 
one for which it has received FDA-approval (“off -label”—meaning that 
specifi ed use is not listed on the FDA-required drug label provided by 
the manufacturer) is legal in the USA provided that the health-care pro-
vider can articulate some rationale for the off -label use (Trenque et al. 
 2014 ). Some research suggests that off -label prescriptions for methyl-
phenidate are associated with a greater likelihood of adverse reactions 
(Trenque et al.  2014 ). Th at study assessed off -label use when the medica-
tion was prescribed by a physician. Of course, individuals who are self- 
administering ADHD prescription stimulants for weight loss without 
the advice of a physician are also engaged in off -label use, and given the 
lack of involvement of a medical professional, may be at higher risk for 
adverse reactions. 

 Despite the media attention, relatively little systematic research has 
been conducted examining physician prescribing of ADHD stimulant 
medications off -label for the purpose of weight loss. In the one study 
that has examined this topic, Brinker et al. ( 2007 ) used prescription 
claims data from a large, U.S.-based national database to determine the 
physician-identifi ed purpose for prescribing an ADHD medication. 
Prescriptions written for 43,175 unique patients were examined and the 
associated disease codes were almost exclusively for a psychiatric diagnosis 
(typically ADHD, with smaller numbers for narcolepsy and depression), 
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and not for the treatment of obesity or for the purpose of weight loss. It 
should be noted that the records examined were for 2004. It is unknown 
if off -label use of ADHD stimulants for weight loss has increased since 
that time, but this is an area ripe for future research.  

    NMUPS for Weight Loss 

 Because of the widely known appetite-suppressing and weight loss eff ects 
of ADHD medications, and given the increasing number of young adults 
and adolescents who are dissatisfi ed with their bodies (Bucchianeri et al. 
 2013 ) and report a desire to lose weight (Neumark-Sztainer et al.  2011 ), 
some individuals are motivated to misuse these drugs for the purpose of 
losing weight (Jeff ers et al.  2013 ; Jeff ers and Benotsch  2014 ). Further, there 
is a wide misperception that prescription drugs are safe even when taken 
without a prescription (NIDA  2013 ). Th is misperception and the ease of 
obtaining these substances contribute to their frequent non- medical use. 
Indeed, many individuals who share medications are unaware of their 
dangers and procure them for free from a friend or relative (NIDA  2013 ). 
Th us, stimulant medication may seem like an inexpensive, easy way to 
lose weight. Engaging in the non-medical use of prescription ADHD 
medication for the purpose of weight loss/appetite suppression has been 
discussed in the popular press, and is beginning to gain attention in sci-
entifi c literature (e.g. DeSantis et al.  2008 ; Jeff ers et al.  2013 ; Jeff ers and 
Benotsch  2014  ;  Rabiner et al.  2009 ; Teter et al.  2006 ). 

 While this body of literature is growing, few studies discuss this 
phenomenon as the focal point of the research. In one study, the non- 
medical use of specifi c prescription stimulants was examined along with 
the motives for such use in a random sample of college students attend-
ing a single university (Teter et al.  2006 ). About 9.7 % ( n  = 37) of the 
lifetime users reported using stimulants not prescribed to them for the 
purpose of weight loss. However, this motivation was the sixth highest 
reason given after motives such as improving concentration, use as a study 
aid, and increasing alertness; thus, the use of prescription stimulants for 
weight loss was minimally examined in this study. Rabiner et al. ( 2009 ) 
examined the misuse of ADHD medication among individuals who 
reported having a current prescription for these medications ( N  = 115), 
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of which 27 (23.5 %) reported misuse. Motivations for misusing pre-
scription stimulants were discussed, including for the purpose of losing 
weight. However, this was not a focus of the research as this behaviour 
was minimally endorsed within the sample. Judson and Langdon ( 2009 ) 
found that 3.6 % of individuals reported non-medically using ADHD 
medication to lose weight in a sample of 333 students (both prescription 
and non-prescription holders). McCabe and Cranford ( 2012 ) examined 
motivations for NMUPD in a nationally representative sample of high 
school seniors. Approximately 11.3 % ( n  = 1399) of the entire sample 
reported non-medical use of at least one prescription medication in the 
past year. Prescription stimulants were the largest class of non- medically 
used drugs (7.2 %). Motivations for individuals who engaged in NMUPD 
included to increase energy (56.8 %), to experiment (54.6 %), to stay 
awake (47.7 %), and to help with weight loss (35.5 %).  

    NMUPS for Weight Loss as a Focal Point 

 Although the previous studies mention weight loss as a motivation of 
NMUPS, only a few studies discuss this phenomenon at length; how-
ever, these studies were investigating stimulant misuse in general. In a 
literature review on NMUPS among college students, Flory et al. ( 2014 ) 
found that the most commonly endorsed motives were academic-related. 
However, as McCabe and Cranford ( 2012 ) point out, most individuals 
have more than one motive for engaging in NMUPD, and understand-
ing more about these motivations is vital for the development of appro-
priate prevention and intervention programs. Further, because society 
is increasingly focussed on physical appearance, with emphasis on the 
thin-ideal for women and muscularity for men (Leit et al.  2001 ; Mazur 
 1986 ), adolescents and young adults may seek out novel ways to lose 
weight in an attempt to attain this ideal standard. Th us, as is evident from 
the previously mentioned studies, NMUPS for weight loss is appealing 
to some individuals and the topic has gained increasing attention. In 
2008, DeSantis and colleagues examined the non-medical use of pre-
scription ADHD medications among college students and found that 
among the 585 participants that reported use without a prescription, 5 % 
reported using for the purpose of suppressing appetite. Th is motive was 
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also mentioned in qualitative interviews the researchers conducted. For 
some participants, appetite suppression was a benefi cial side eff ect to use, 
and for some it was the primary motive. For example, one participant 
who reported studying as the main motive of NMUPS said, “It is kind of 
cool that you also don’t want to eat either” (DeSantis et al.  2008 ). Other 
participants discussed engaging in NMUPS for weight loss, especially for 
special occasions, including spring break and fraternity formal gather-
ings. One woman reported, “Sometimes you need a little help. You put 
on a little weight, and you know you have to get in a tight dress. It really 
takes your hunger away for a few days. I don’t use it all the time though, 
no. But sometimes, you have no choice” (DeSantis et al.  2008 ). 

 To our knowledge, there are only two studies to date that have focussed 
specifi cally on NMUPS for the purpose of weight loss (Jeff ers et al.  2013 ; 
Jeff ers and Benotsch  2014 ). In 2013, we found that 11.7 % of young 
adults ( N   = 705) surveyed reported having used a prescription stimu-
lant for the purpose of losing weight. Use was comparable across gen-
ders, age, and body mass index (BMI) between participants who utilized 
prescription stimulants for weight loss and non-users. However, White 
participants were more likely to report engaging in the behaviour than 
non-White participants. 

 Individuals who reported using prescription stimulants for weight loss 
were more likely to report dieting, had lower self-esteem, and had greater 
appearance-related motivations for weight loss (e.g. to be more accepted 
by society and to be better liked) compared to health-oriented motivations 
(e.g. to decrease their health risks and live longer). We also investigated 
constructs regarding stress-eating (i.e. eating as a coping mechanism that 
occurs in response to a particular emotion or stressor), as well as appraisal 
of stressors, which involved examining individuals’ perceptions of their 
abilities to change a situation; control emotional reactions; and eff ectively 
cope. We found that prescription stimulant users had a more compro-
mised appraisal of their ability to cope (e.g. not capable of dealing with 
stressful situations), and they also had greater emotion and stress- related 
eating (e.g. overeat when stressed). Finally, prescription stimulant users 
were more likely to report engaging in other unhealthy weight loss and 
eating disordered behaviours such as vomiting, using laxatives, utilizing a 
fad diet, smoking cigarettes for weight loss, and skipping meals. Indeed, 
individuals were eight times more likely to engage in these behaviours. 



158 A.J. Jeffers and E.G. Benotsch

While this study provided additional evidence that a substantial minor-
ity of college students are engaging in this behaviour, we did not clearly 
diff erentiate between those who misused their own ADHD medication 
for the purpose of weight loss (i.e. for a purpose other than was intended) 
from those who received medication from another source (i.e. non-med-
ical use). 

 We also conducted follow-up work that examined young adults 
( N  = 707) NMUPS, in general and for weight loss, other recreational and 
illicit drug use, perceived eff ectiveness of NMUPS for weight loss, eating 
disordered behaviours and symptomatology, and body image (Jeff ers and 
Benotsch  2014 ). Current ADHD prescription holders were excluded in 
this study given that these medications are sometimes prescribed off -label 
for weight loss (Bernstein  2006 ), and we wanted to account for this pos-
sibility. Moreover, we wanted to focus the investigation on users who did 
not actually have a prescription but were getting the medication from 
another source, as these individuals are typically at great risk for adverse 
eff ects (e.g. cardiac eff ects; Benson et  al.  2015 ). Approximately 4.4 % 
of the sample engaged in NMUPS for weight loss. Th is rate is lower 
than that found in our prior study, however, the exclusion of prescription 
holders might account for some of the variability. As with the last study, 
NMUPS for weight loss was comparable across genders and was unre-
lated to age. However, there were signifi cant diff erences in BMI between 
participants reporting the behaviour and those who did not, such that 
the former group had a lower BMI. Also, race/ethnicity was not related 
to NMUPS for weight loss, unlike the previous study. Of those reporting 
the behaviour, more than half reported receiving the medication from 
friends (56.7 %), with the remaining receiving from family (13.3 %), 
from a stranger (10 %), and from the Internet (3.3 %), consistent with 
previous research (NIDA  2013 ). About a third (35.7 %) responded that 
this weight loss strategy was “mildly eff ective”, 21.4 % “not at all eff ec-
tive”, 21.4 % “somewhat eff ective”, and 21.4 % “very eff ective”. 

 Individuals who engaged in NMUPS for weight loss had problematic 
attitudes and feelings related to eating, including a high level of concern 
regarding dieting and weight. Th ese individuals also engaged in problem-
atic eating behaviours and had higher eating disorder symptomatology. 
Indeed, vomiting to control weight and shape as well as laxative, diet pill, 
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or diuretic use was robustly associated with NMUPS for weight loss. Th ere 
was also an association with binge eating, but this relation did not hold 
when examined from a multivariate perspective. Th ere were also no diff er-
ences between groups regarding excessive exercise (i.e. more than 60 min-
utes a day) and excessive weight loss (i.e. 20 pounds or more in the past 
6 months). Individuals who engaged in NMUPS for weight loss had lower 
body appreciation and higher body image concerns, specifi cally related 
to the media. We used the Sociocultural Attitudes Towards Appearance 
Scale-3 (SATAQ-3; Th ompson et  al.  2004 ) to assess sociocultural infl u-
ences on body image and eating disturbances, and found that individuals 
scored higher on three of the four SATAQ-3 subscales: internalization-gen-
eral (i.e. internalization of overall societal appearance norms), pressures (i.e. 
perceived pressures from the media to achieve the sociocultural appearance 
ideal), and information (i.e. media as an important source of information 
regarding appearance). Poorer body image among these individuals is con-
sistent with prior research in that individuals who engage in disordered 
eating behaviours tend to have higher body image concerns (Th ompson 
et al.  1999 ). Finally, individuals were also more likely to use illicit drugs, 
including marijuana, cocaine, methamphetamine, and hallucinogens. 

 Th is non-medical use is especially concerning given the importance 
of body image and weight during young adulthood, within the college 
setting in particular. Indeed, the college environment has been impli-
cated in the development of body dissatisfaction and disordered eating 
(Fitzsimmons-Craft  2011 ), and individuals may be especially prone to 
seek out novel ways to lose weight. Moreover, college students non- 
medically using ADHD medication for school-related purposes (e.g. 
increase concentration) may perceive the weight loss side-eff ect to be an 
added bonus, thus increasing their desire to misuse.  

    NMUPS for Weight Loss and Stigma 

 Prior research has demonstrated that the most commonly endorsed 
motives for NMUPS among college students are related to academics 
(Flory et  al.  2014 ), but it could be that individuals are underreport-
ing stimulant use for weight loss due to a perceived stigma surrounding 
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misusing one’s medication or engaging in non-medical use for a less 
“acceptable” purpose. For example, Lookatch et  al. ( 2014 ) studied the 
impact of both gender and motivations on college students’ perceptions 
of NMUPS using vignettes, which included either a college man or 
woman engaging in NMUPS for one of three motives: get high, study, 
or lose weight. Th ey found that, regardless of gender, using a prescription 
stimulant as a study aid was viewed more favourably than for the pur-
poses of getting high or losing weight. One explanation the authors gave 
for the greater acceptability of using a stimulant to study was because of 
the similarity to the medication’s intended uses, such that individuals 
with ADHD are often prescribed the medication to improve concentra-
tion and attention. Th us, an individual without ADHD using the medi-
cation for the same purposes is seen as acceptable. Consequently, college 
students may be more willing to share their experiences with NMUPS 
regarding “acceptable” study motives, compared with using the medica-
tion as a weight loss aid.  

    NMUPS for Weight Loss and Demographic 

 Additionally, Lookatch et al. ( 2014 ) speculate that one reason there was 
no diff erence in the acceptability of NMUPS for weight loss across gen-
der could be that both men and women are increasingly aff ected by soci-
ety’s emphasis on achieving the ideal body type, and are therefore more 
willing to engage in unhealthy ways to achieve that standard. Indeed, 
in both of our studies (Jeff ers et al.  2013 ; Jeff ers and Benotsch  2014 ), 
NMUPS for weight loss was comparable across genders. Like women, 
men are increasingly concerned about body image and weight (Pope et al. 
 1997 ) and are not immune to engaging in unhealthy weight loss behav-
iours (Petrie et al.  2008 ). DeSantis et al. ( 2008 ), however, stated that a 
disproportionate number of women in their study talked about using 
stimulants for their appetite suppressive eff ects, although they did not 
give percentages by gender. 

 Further, there are mixed fi ndings regarding racial/ethnic demographics. 
In our 2013 study (Jeff ers et  al.  2013 ), Whites were signifi cantly more 
likely to misuse stimulants for weight loss than non-Whites. However, 
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in our 2014 study (Jeff ers and Benotsch  2014 ), Whites and non-Whites 
reported similar rates of this behaviour. Th e former fi nding is consistent 
with research that indicates Whites are more likely to engage in NMUPD 
in general (Young et  al.  2012 ) as well as disordered eating behaviours 
(Striegel-Moore et  al.  2003 ). However, the racial/ethnic gap regarding 
weight concerns and related behaviours may be closing. Indeed, Neumark-
Sztainer et  al. ( 2002 ) found that among adolescents, weight-related 
concerns (e.g. body dissatisfaction) and behaviours (e.g. vomiting) are 
prevalent regardless of racial/ethnic background. Overall, more research is 
needed to examine who is most likely to engage in this behaviour.  

    Limitations of the Current Research and Future 
Directions 

 Although promising, limitations of the existing research concerning 
NMUPS for weight loss include the exclusive use of college student sam-
ples, scant qualitative research, and relatively little attention to relevant 
health behaviour theory.  

    NMUPS in College Students and Non-College 
Students 

 Th e majority of studies examining NMUPS among young adults have 
focussed on college students as prevalence rates of NMUPS are typically 
higher in this population compared to their non-college, same-age peers 
(Herman-Stahl et al.  2007 ). Th is is not surprising given the commonly 
reported motives for NMUPS related to improving academic perfor-
mance (Herman-Stahl et al.  2007 ). College students may also have greater 
exposure to individuals using prescription medications (both for medi-
cal and non-medical purposes) (Herman-Stahl et  al.  2007 ). However, 
NMUPS prevalence rates vary and range from 3 to 36 % (McCabe et al. 
 2006 ) in college student samples depending on geographic location and 
school admission standards (Gallucci  2011 ). 
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 Relatively few studies have examined NMUPS in non-college pop-
ulations (e.g. Herman-Stahl et  al.  2007 ; Wu et  al.  2007 ). While there 
is evidence to support higher prevalence rates in college populations, 
non-college young adults are also at risk for engaging in this behaviour. 
Kelly et al. ( 2013 ) found that in a sample of socially active young adults 
who participate in urban nightlife ( N  = 1207), 44.1 % reported lifetime 
NMUPD, with NMUPS as the most prevalent in the past 6  months 
(16.7  %). Although the authors did not report on college attendance 
rates, it is probable that this community sample consisted of both stu-
dents and non-students. As the authors concluded, a contribution of this 
study included moving beyond college student samples to lend insight 
into non-medical use across a spectrum of young adults (Kelly et  al. 
 2013 ). Additionally, results from the 2013 Monitoring the Future survey 
demonstrated that annual prevalence rates of Adderall use were somewhat 
higher for college students (9.0 %), but 6.7 % of their non-college peers 
also endorsed the behaviour (Johnston et al.  2013 ). Further, prevalence 
rates of Ritalin are much lower than rates of Adderall but rates were not 
diff erent for college students (1.8 %) and non-college students (2.6 %). 

 Clearly, NMUPS is not limited to undergraduate students. Further, 
although most research suggests higher rates in college student popula-
tions, prevalence rates are concerning in their non-college counterparts 
(e.g. 6.7 %; Johnston et al.  2013 ). Moreover, academic-related motives 
for NMUPS (e.g. improve academic performance) are undoubtedly 
more salient among college students, but it is likely that non-academic 
related motives (e.g. appetite suppression) are just as prevalent among 
non- college populations. Research is warranted to examine NMUPS in 
national samples of young adults in order to gain a more comprehensive 
picture of the behaviour, specifi cally as it relates to weight loss.  

    Importance of Examining NMUPS for Weight 
Loss During Adolescence 

 Additionally, future work is warranted with adolescents as they are the 
second largest age group (following young adults) to engage in NMUPD 
(SAMHSA  2014 ). Previous studies suggest that NMUPS for weight loss 
is associated with problematic weight-related motivations, behaviours, 
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and other substance use. However, to date these relations have only been 
examined in young adult, college students. Further, it is unclear from 
the current literature when these adults started engaging in NMUPS for 
weight loss. Only one study has examined motivations for NMUPD in a 
nationally representative sample of high school seniors, and, as previously 
mentioned, prescription stimulants were the largest class of non- medically 
used drugs (McCabe and Cranford  2012 ). Notably, 35.5 % of individuals 
who reported NMUPS indicated doing so to help with weight loss.  

    Other Substance Use and NMUPD During 
Adolescence 

 Investigation into NMUPS for weight loss in adolescents is needed, as data 
suggest NMUPD often begins during this developmental stage (Wilens 
et al.  2008 ; Young et al.  2012 ). A systematic review of NMUPD among 
adolescents found that illicit drug use was associated with NMUPD; thus, 
it is likely that such individuals are engaging in  polysubstance use (Young 
et al.  2012 ). Indeed, adolescents who engage in NMUPS are more likely 
to use illicit drugs, such as marijuana and inhalants (Nakawaki and Crano 
 2012 ). NMUPS can begin as early as grade school (Wilens et al.  2008 ). 
A systematic review examining the misuse and diversion of medications 
prescribed for ADHD found that children with medications receive 
requests to give, sell, or trade them to other students in elementary and 
high school (Wilens et al.  2008 ). Further, adolescents with stimulant pre-
scriptions for ADHD are more likely to be approached to divert their 
medications compared to individuals with prescriptions for pain, anti-
anxiety, and sleeping medications (McCabe et al.  2011 ).  

    Disordered Eating and Weight Control 
Behaviours 

 Adolescence is a common time for the onset of eating disorder symp-
toms and unhealthy weight control behaviours (Hoste et  al.  2012 ; 
Neumark- Sztainer et al.  2011 ; Rawana et al.  2010 ; Vander Wal  2012 ). 
Not only is the prevalence of disordered eating and dieting high in 
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adolescence, but individuals who engaged in these behaviours during 
adolescence had a heightened risk of continuation of these behaviours ten 
years later (Neumark-Sztainer et al.  2011 ). Indeed, subthreshold forms of 
eating disorders in adolescence have a high likelihood of transitioning to 
threshold levels later in life (Neumark-Sztainer et al.  2006 ,  2009 ,  2011 ). 

 Given that body dissatisfaction is high during adolescence, youth may 
seek out novel weight loss methods to attain society’s ideal body. Th us, it 
is likely that NMUPS for weight loss is appealing to some. Because most 
adolescents who engage in NMUPD procure the drugs for free from a 
friend or relative, stimulant medication may seem like a cheap, simple 
way to lose weight. Research is needed to further investigate NMUPS for 
weight loss and possible correlates in samples of adolescents from a wider 
age range (other than high school seniors), and more diverse ethnic/racial 
groups.  

    Additional Future Directions 

 Because NMUPS for weight loss is associated with poor psychosocial 
health and health-jeopardizing behaviours, further research is warranted 
to examine factors such as motivations and attitudes that are amenable 
to change. A limitation of these prior studies is that they were largely 
atheoretical. Future research may benefi t from applying health behaviour 
theory to this problematic behaviour, as doing so may provide a useful 
framework for better understanding the constructs related to NMUPS 
for weight loss, which can aid in developing interventions. 

 Th e paucity of literature also warrants further investigation of indi-
viduals’ knowledge concerning the medication including side-eff ects, 
contraindications, and risks of the medication, and how individuals are 
(or are not) made aware of such information (e.g. friend). Future research 
should also assess perceived safety, negative consequences associated 
with NMUPS (e.g. ER visits), age of onset, how they decided to try this 
behaviour, situations that promote this behaviour, and whether individu-
als engage in NMUPS for weight loss concurrently with other unhealthy 
weight loss and disordered eating behaviours. Further, future qualitative 
work may aid in answering some of these questions. While prior studies 
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utilizing quantitative surveys have informed information regarding prev-
alence rates of NMUPS for weight loss in various samples, as well as 
associations with other health behaviours and psychological correlates, a 
fi ner grained picture is needed to fully understand this behaviour. Th us, 
qualitative research is warranted to aid in the exploration of this research 
and to gain a complex, detailed understanding of the issue. In particular, 
it is important to capture the “essence” of the behaviour by understand-
ing experiences of NMUPS for weight loss and the context and situations 
that infl uence the behaviour. Additionally, answers that are not easily 
captured in quantitative surveys (or are limited in their response), such 
as the advantages/disadvantages to losing weight this way, and when par-
ticipants started engaging in this behaviour and why would benefi t from 
qualitative inquiry. Moreover, qualitative methodology has typically been 
neglected in past NMUPD research (DeSantis et al.  2008 ), and especially 
with regard to NMUPS for weight loss. Finally, it would be useful to 
examine the prevalence of off -label use of ADHD stimulants for weight 
loss and possible consequences associated with use.  

    Conclusions 

 A substantial minority of college students are obtaining prescription 
stimulant medication for the appetite suppression and weight loss 
eff ects. Research has demonstrated that this non-medical use is related 
to disordered eating behaviours; other substance use; and psychological 
concerns, including body dissatisfaction. While there have been mixed 
results regarding who engages in this behaviour, prescription stimulants 
may be appealing to both men and women (as well as individuals of 
varying race/ethnicities) as this method of weight loss may not seem as 
“extreme” as other methods, such as vomiting. Prospective research is 
needed to further examine this behaviour in other populations (e.g. non- 
college young adults, adolescents), utilizing various methodologies (e.g. 
qualitative inquiry), and relevant health behaviour theory. 

 Eating disorder prevention and intervention programs should con-
sider assessing NMUPS for weight loss and educating young adults about 
associated dangers. Clinicians should also include this behaviour when 
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assessing unhealthy weight loss practices. When prescribing ADHD medi-
cations, physicians should emphasize the harmful consequences associated 
with sharing prescriptions and taking medications for purposes other than 
intended. NMUPD awareness campaigns should include information 
regarding NMUPS for weight loss and negative health consequences.      
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       Introduction 

 Th e mechanisms associated with being overweight have been used and 
are hoping to be used by the pharmaceutical industry to identify specifi c 
targets in an attempt to design pharmaceutical agents that can control 
body weight. Anti-obesity medicines act by decreasing energy intake, 
increasing energy expenditure or controlling lipid metabolism and fat 
stores. Despite the escalation in obesity over the last half century and 
our pre-occupation with our images, in the UK and the USA there are 
remarkably few medicines available which are eff ective in managing the 
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problem. Since the 1950s, various medications were developed but either 
never made it to the market or were initially approved only to be with-
drawn later, because of adverse health issues. 

 In the UK, the National Health Service (NHS) health professionals 
have very little training and education in University or Medical School 
on diet management other than recommended daily allowances of 
vitamins and minerals and the requirements of basic food groups. Th e 
treatment of NHS patients currently extends to the prescription of oral 
anti-obesity pharmacological medication, the off er of calorie controlled 
diet sheets, referral to local weight loss groups, and in certain areas refer-
ral, if appropriate, to a qualifi ed trainer for exercise prescription. Th e 
National Institute for Health and Care Excellence (NICE) stipulate that 
prescription medicines can only be prescribed if the risks associated with 
obesity outweigh the risks of treatment (nice.org.uk). 

 Th e obesity epidemic that we are experiencing is a global phenom-
enon. In 2005 more than 1.6 billion adults over the age of 15 years were 
overweight and 400 million were obese (World Health Organisation 
 2014 ). By 2015 it has been predicted that more than 2.3 billion adults 
over the age of 15 years will be overweight and at least 700 million will 
be obese (World Health Organisation  2014 ). 

 Th e aetiology of obesity is complex. Genetic, environmental, and 
psychological factors are implicated in its causation. Obesity is a dis-
order of energy balance. When energy derived from food, chronically 
exceeds energy expenditure, the excess calories are stored as triglycerides 
in adipose tissue. Despite the marked fl uctuations in daily food intake, 
body weight remains remarkably stable in most humans. In response 
to alterations in body adiposity, the brain triggers compensatory physi-
ological adaptations that resist weight change. Th e causation of obesity 
has been suggested as being an unhealthy diet, excessive calorie intake 
over expenditure and a sedentary lifestyle. Th e reason for the global 
increase in obesity is complex and can only be explained by a combi-
nation of multiple factors. Numerous scientifi c studies within the last 
century have been conducted in an attempt to identify the reasons for 
the increase. A low resting metabolic rate has been suggested as one 
factor. However, obesity in the Pima Indian children compared with 
Caucasian children was shown not to be as a consequence of resting 
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metabolic rate and that other factors such as diet and physical activity 
might be involved. 

 Prentice and Jebb ( 1995 ) suggested that modern inactive lifestyles were 
at least as important as diet in the aetiology of obesity and were in fact the 
dominant factor. According to the “ Physical Activity and Health ” report 
by the Surgeon General ( 1996 ), low levels of activity, resulting in fewer 
calories used than consumed, were contributing to the high prevalence 
of obesity in the USA (Eckel and Krauss  1998 ). A diet low in fat and 
unrefi ned carbohydrates was shown to be less fattening than a diet high 
in fat, indicating the importance of diet and quality of caloric intake, 
irrespective of physical activity (Astrup et al.  2000 ). 

 Dietary strategies which aim to reduce postprandial insulin response 
and increase fat oxidation, via a low-glycaemic index (GI) diet have 
been shown to have a prime position in the prevention and treat-
ment of obesity and associated metabolic disorders (Munsters and 
Saris  2014 ). Th ere is a suggestion that genetic predisposition may play 
a part in obesity and that the APOAF gene variation can modulate 
the eff ects of dietary fat on body mass index (BMI) and obesity risk 
(Corella et al.  2007 ). 

 Using exome sequencing Jiao et  al. ( 2014 ) identifi ed a low-fre-
quency coding variant in the SYPL2 gene that was associated with 
morbid obesity. Th is gene may be involved in the development of 
excess body fat. However, no genetic explanation can explain how 
humans have become so fat so quickly. In the NHS, BMI is still cur-
rently the fi rst method to determine if an individual is overweight. 
It is a weight to height ratio, measured in kilograms per metre 2  (kg/
m 2 ). It is only a predictor of being overweight and body fatness and 
gives no indication of body fat distribution. It is ingrained in the sys-
tem, because of the speed with which assessment can be made using 
a weighing scales and stadiometer. Th e classifi cation of BMI with 
respect to the risks associated with being overweight and its man-
agement thereof, indicate that it will be used as the benchmark for 
the foreseeable future (WHO. Obesity: preventing and managing the 
global epidemic. Report of a WHO Consultation. WHO Technical 
Report Series 894. Geneva: World Health Organization 2000). See 
Table  10.1 .
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       BMI Classifi cation 

 Body Mass Index (BMI) is a simple index of weight:height ratio that is 
commonly used to classify being underweight, overweight, and obesity 
levels in adults. It is defi ned as the weight in kilograms divided by the 
square of the height in metres (kg/m 2 ). For example, an adult who weighs 
70 kg and whose height is 1.75 m will have a BMI of 22.9. BMI = 70 kg/
(1.75 m 2 ) = 70/3.06 = 22.9 kg/m 2 . 

 BMI values are age-independent and the same for both sexes. However, 
BMI may not correspond to the same degree of fatness in diff erent popu-
lations due, in part, to diff erent body proportions. Th e health risks asso-
ciated with increasing BMI are continuous and the interpretation of BMI 
gradings in relation to risk may diff er for diff erent populations (Table 
 10.2 ).

   In the USA, weight loss drugs approved by the Food and Drug 
Administration (FDA) and in the UK, weight loss drugs approved by 
NICE may only be used as part of a comprehensive weight loss program. 
Th is should include dietary therapy and physical activity, for patients 
with a BMI of ≥30 kg/m 2 , with no concomitant obesity-related risk fac-
tors or diseases, and for patients with a BMI of ≥28 kg/m 2 , with con-
comitant obesity-related risk factors or diseases (www.nhs.uk, 2014). 
Th e risk factors and diseases considered important enough to warrant 
pharmacotherapy at a BMI of 28–29.9  kg/m 2 , are hypertension, dys-

  Table 10.1    The interna-
tional classifi cation of 
adult underweight, over-
weight, and obesity val-
ues according to BMI  

 Classifi cation  BMI (kg/m 2 ) 

 Principal values 
  Underweight    <18.50  
 Severe thinness  <16.00 
 Moderate thinness  16.00–16.99 
 Mild thinness  17.00–18.49 
  Normal range    18.50–24.99  
  Overweight    ≥25.00  
 Pre-obese  25.00–29.99 
  Obese    ≥30.00  
 Obese class I  30.00–34.99 
 Obese class II  35.00–39.99 
 Obese class III  ≥40.00 
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lipidaemia, coronary heart disease (CHD), type 2 diabetes, and sleep 
apnoea (National Institutes of Health, National Heart, Lung, and Blood 
Institute  1998 ) (Fig.  10.1 ).

   Orlistat (tetrahydrolipstatin) is a drug designed to treat obesity. It is 
marketed as a prescription drug under the trade name Xenical by Roche 
in the UK, and is sold over-the-counter as Alli by GlaxoSmithKline (www.
pharmacy2u.co.uk, 2014). It is currently the main prescription medicine 
used in the NHS used to treat obesity. It prevents the absorption of fats 
from the diet by acting as a lipase inhibitor. Th is reduces caloric intake. 
It is intended for use in conjunction with a supervised reduced-calorie 
controlled diet. 

 Orlistat is the saturated derivative of lipstatin, a potent natural inhibi-
tor of pancreatic lipases isolated from the bacterium Streptomyces 
 toxytricini (Borgström  1988 ). However, due to its stability, orlistat was 
chosen over lipstatin for development as an anti-obesity drug. Th e effi  -
cacy of orlistat in causing weight loss is limited. Data from short-term 
clinical trials over one year demonstrated that subjects who took orlistat 
lost 2.7 kg, or 2.9 % more body weight than those not taking the drug 

  Fig. 10.1    Orlistat (Xenical)       
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over the same period (Padwal et al.  2004 ). However, orlistat was shown 
to cause gastrointestinal (GI) side eff ects. Orlistat was found to reduce 
the incidence of type 2 diabetes, in obese people, with a BMI > 30 kg/m 2 . 
After 4 years’ treatment, the cumulative incidence of diabetes was 9.0 % 
with placebo and 6.2 % with orlistat, corresponding to a risk reduction 
of 37.3 % (Torgerson et al.  2004 ).  

    Mechanism of Action 

 Orlistat works by preventing around a third of the fat that is eaten from 
being digested. Th is undigested fat is not absorbed and is passed out with 
the faeces. With the correct diet this may avoid gaining weight, but does 
not necessarily cause weight loss. Th erefore, a low fat diet and exercise 
is still recommended. Orlistat acts by binding covalently to the serine 
residue of the active site of gastric and pancreatic lipases, the enzymes 
that play an essential role in the digestion of dietary fat (triglycerides) in 
the GI tract, with very little activity against amylase, trypsin, chymotryp-
sin, and phospholipases. When administered with fat-containing foods, 
lipase activity is blocked by orlistat which partially inhibits hydrolysis of 
triglycerides, thus reducing the subsequent absorption of absorbable-free 
monoacylglycerides and free fatty acids which are excreted undigested. 
Only trace amounts of orlistat are systemically absorbed. Th e primary 
eff ect is local lipase inhibition within the GI tract after an oral dose. Th e 
primary route of elimination is through the faeces. Orlistat’s pharmacolog-
ical activity is dose-dependent. At the standard therapeutic dose (120 mg 
three times daily [t.d.s.] with main meals) administered in conjunction 
with a hypocaloric diet, the inhibition of fat absorption (approximately 
30  % of ingested fat) contributes to an additional caloric defi cit. Th e 
standard over-the-counter dose of 60 mg inhibits  approximately 25 % of 
ingested fat. Higher doses do not produce more potent eff ects and lead 
to side eff ects (Guerciolini  1997 ). 

 Orlistat does not produce signifi cant disturbances to GI physiological 
processes to or to the systemic balance of minerals and electrolytes, when 
a low fat diet is adhered. Also, orlistat does not aff ect the absorption 
and pharmacokinetics of drugs with a narrow therapeutic index or medi-
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cines frequently used by obese patients (Guerciolini  1997 ). Common 
side eff ects are fatty stools if a high fat diet is maintained (steator-
rhoea), or more frequent urgent bowel motions, fl atulence, and GI upset 
(Fig.  10.2 ).

   Ephedrine is currently a prescription only medicine (POM) drug, 
despite being one of the most abused drugs in the health and fi tness 
industry. It is a sympathomimetic amine which is still licensed for use in 
the NHS as a decongestant in much smaller doses, compared with the 
doses that are still being taken for the suppression of appetite. In previous 
years ephedrine was used as an appetite suppressant, to treat hypotension 
associated with anaesthesia and to treat myasthenia gravis (a neuromus-
cular disease that leads to fl uctuating muscle weakness and fatigue). It 
was also used as a treatment for asthma as a bronchodilator, before the 

  Fig. 10.2    Ephedrine       
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development of the selective beta agonists such as salbutamol. It has also 
been used to treat certain sleep disorders (narcolepsy), menstrual prob-
lems (dysmenorrhoea), and urinary problems (incontinence or enuresis). 

 In one study of 140 adverse events between 1997 and 1999, its use 
as a dietary supplement resulted in 47 % of individuals having cardio-
vascular symptoms and 18  % having central nervous system (CNS) 
symptoms. A high mortality of ten deaths necessitated that it should be 
treated with the utmost caution, allowing no more than 8 mg of ephed-
rine alkaloids per administrative dosage or 24 mg in a 24 hour period 
(Haller and Benowitz  2000 ). It has also been associated with other deaths 
(Th eoharides  1997 ; Josefson  1996 ). Consequently ephedrine is rarely 
prescribed today because there are more specifi c treatments with far fewer 
side eff ects. Ephedrine should not be used in combination with other 
stimulant products (e.g. caff eine), other cough-and-cold products, or as 
a dietary supplement for the purpose of weight loss. Its use may increase 
the risk of potentially fatal side eff ects including: stroke, heart attack, 
seizures, or severe mental disorders. 

 Ephedrine is similar in molecular structure to the important neu-
rotransmitter adrenaline. Chemically, it is an alkaloid with a phenethyl-
amine skeleton found in various plants in the genus Ephedra (family 
Ephedraceae). It works mainly by increasing the activity of noradren-
aline on adrenergic postsynaptic α- and β-receptors. It is most usually 
marketed as the hydrochloride or the sulphate salt. Ephedrine is able to 
cross the blood–brain barrier, and is a CNS stimulant similar to amphet-
amines, but less pronounced, as it releases noradrenaline and dopamine 
in the substantia nigra (Munhall and Johnson  2006 ). 

 Th e herb  Ephedra sinica  (Ma Huang), used in traditional Chinese medi-
cine, contains ephedrine and pseudoephedrine (its diastereoisomer) as its 
principal active constituents. Th e same may be true of other herbal prod-
ucts containing extracts from other ephedra species. Pseudoephedrine is 
a commonly used and prescribed decongestant used in primary care to 
treat cough-and-cold complaints, but this has minimal CNS stimulant 
action and minimal appetite suppression compared with ephedrine. 

 Compared with prescription medicines, both in the NHS and the 
USA, there are dangers within the lesser controlled nutritional supple-
ment business. Many manufacturers have used the manufacture of 
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ephedrine as what was perceived as a legitimate business, to counterfeit 
more illicit drugs. In the USA, in January 1993 the state of California 
placed ephedrine and pseudoephedrine on its list of regulated chemicals, 
thus requiring that all transactions involving the sale or transfer of any 
amount of these chemicals be reported to the Department of Justice. 
Ephedra was not subjected to these rules because it was not specifi cally 
included on California’s list of regulated chemicals. Th erefore, in order to 
avoid exposing their illicit drug operations, clandestine laboratory opera-
tors manufactured ephedra (Andrews  1995 ). As of 2004 the US FDA 
had received over 18,000 reports of adverse eff ects of people using ephed-
rine and restrictions were imposed (Palamar  2011 ). Raw materials for the 
manufacture of ephedrine and traditional Chinese medicines are pro-
duced in China on a large scale. As of 2007, companies produced for 
export 13 million US$ worth of ephedrine from 30,000 tons of ephedra 
annually, which was ten times the amount used in traditional Chinese 
medicine. India is also a major exporter of ephedra products.  

    Recreational Use of Ephedrine 

 It is not uncommon for recreational sportspersons and individuals on 
diets to use stimulants when exercising. Ephedrine has been associated 
with dependence and as many as 25 % of 511 gymnasium attenders in 
the USA were users of the products. Extrapolating this to the general US 
population it was estimated that 2.8 million had used ephedrine in the 
previous 12 months (Kanayama et al.  2001 ). In the UK 44 % of 96 gym-
nasium attenders admitted to using ephedrine in the previous 12 months 
(Graham et al.  2006 ). Th ere have been no new surveys since this period 
to identify whether the trend has changed. 

 A meta-analysis of short-term clinical trials of ephedrine and ephedra 
products demonstrated a short-term weight loss of approximately 0.9 kg/
month, more than placebo. However, there was increased risk of psychi-
atric, autonomic, or GI symptoms, and heart palpitations and recom-
mendations for its use could not be provided for long-term use (Shekelle 
et al.  2003 ). Ephedrine has been shown to stimulate thermogenesis in 
the brown adipose tissue (BAT), of lean but not obese humans (Carey 
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et al.  2013 ). Th is suggests a concept that obese humans have only small 
amounts of BAT, which is inactive and that thermogenesis is assumed to 
take place mostly in the skeletal muscle. 

 Ephedrine is prohibited in sport, but is still legal to purchase for per-
sonal use both from chemists and from the Internet. Internet search 
engines allow a myriad of sites which will off er the products for sale 
(http://ephedrinewheretobuy.com, 2014). Th e problem with such prod-
ucts is that the quality control cannot be assured and contaminants may 
be present, which may compound adverse eff ects (Graham et al.  2009 ) 
(Figs.  10.3  and  10.4 ).

    Th e thyroid hormones, triiodothyronine (T 3 ) and its prohormone, thy-
roxine (tetraiodothyronine, T 4 ), are tyrosine-based hormones produced 
by the thyroid gland that are responsible for the regulation of the basal 
metabolic rate, protein synthesis, regulation of longitudinal growth, neu-
ral maturation, and increases the cells’ sensitivity to the catecholamines 

  Fig. 10.3    (a) Triiodothyronine (T 3 ) (b) Tetraiodothyronine (T 4 )       
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(adrenaline and nor-adrenaline). Th yroid hormones are essential for the 
development and diff erentiation of all cells of the human body. Th ey also 
regulate protein, fat, and carbohydrate metabolism. Tetraiodothyronine, 
(T 4 ) and triiodothyronine, (T 3 ) are produced by the follicular cells of 
the thyroid gland. Th ey are produced by attaching four and three iodine 
atoms to the ring structures of the tyrosine molecule, respectively. T 4  is 
believed to be a prohormone and reservoir for the most active and main 
thyroid hormone T 3 . T 4  is converted as required in the tissues by iodo-
thyronine deiodinase to T 3 , which is more active than T 4 . 

  Fig. 10.4    Thyroid system       
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 Primary hypothyroidism is the most common pathological hormone 
defi ciency, increases in incidence with age and occurs more often in 
women than in men. Globally, dietary iodine defi ciency remains one of 
the most important causes of hypothyroidism (Roberts and Ladenson 
 2004 ). 

 Hypothyroidism can present with non-specifi c symptoms, such as 
weight gain, dyslipidaemia, hyponatraemia, hyperprolactinaemia, hyper-
homocysteinaemia or with neuropsychiatric disorder. Severe untreated 
hypothyroidism can lead to heart failure, psychosis, and coma (Franklyn 
 2013 ). Th e diagnosis is confi rmed by an elevated serum thyroid stimu-
lating hormone (TSH) and low free T 4 . Th yroxine replacement therapy, 
in defi ciency, is highly eff ective and safe. Dysfunction of the thyroid 
axis is common in the general population and even more prevalent in 
the elderly, with an increased incidence of overt thyroid underactivity 
or over-activity (Boelaert  2013 ). Following the somatopause (andro-
pause in males and menopause in females) there is a reduction in thyroid 
hormones and a corresponding increase in body fat. Subclinical (mild) 
thyroid dysfunction is more prevalent than overt hypothyroidism and is 
a condition characterized by abnormal (elevated) serum thyroid stimu-
lating hormone (TSH) associated with normal serum thyroid hormone 
concentrations. Th e knowledge that hypothyroidism is one of the causes 
of obesity has been generalized by clinicians in the past to replace these 
hormones as a method of managing weight loss. In the UK, Harley Street 
clinicians were the main suppliers of thyroxine (T 4 ) as a slimming aid 
for overweight women in the sixties and seventies. However, excess thy-
roxine, taken by dieters in the absence of thyroid disease has resulted 
in iatrogenic thyrotoxicosis causing symptoms such as atrial fi brilla-
tion, cardiac arrhythmia, osteoporosis and in the extreme, sudden death 
(Franklyn  2013 ). 

 In the UK, one study identifi ed that 10 % of 96 gymnasium attenders 
admitted to using T 3  or T 4  in the previous 12 months (Graham et al. 
 2006 ). Apart from sporadic case reports there appears to be no new epi-
demiological surveys identifying the extent of use of thyroid hormones. 
Th e case reports are often at the more serious end of the spectrum, where 
an individual requires hospital admission. In one case, a 32-year-old 
female was abusing levothyroxine as a slimming agent on advice of her 
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gym instructor and had to be admitted to hospital with fl accid muscle 
weakness, as a result of hypokalaemia, after three months of thyroxine 
abuse (Chandey  2012 ). Th is required treatment with potassium supple-
mentation and advice to discontinue use of thyroxine. Th e management 
of clinical hypothyroidism in clinical medicine is only with T 4  and not 
the combination of T 4  and T 3 , despite the research of (Bunevicius et al. 
 1999 ), who demonstrated improved mood and neuropsychological func-
tion in combination therapy versus single therapy. Such research has not 
caught on in the health and fi tness community, which may only lead to 
more adverse eff ects (Fig.  10.5 ).

   Clenbuterol is a sympathomimetic amine, similar to ephedrine and 
a selective beta 2-adrenoceptor agonist used in Europe as a treatment 
for asthma, in humans and animals, where it is licensed for use by pre-
scription. It is not licensed for use in the UK, where it is a controlled 
drug. It acts as a smooth muscle bronchodilator. It is most commonly 
taken orally as clenbuterol hydrochloride. It is chemically similar to sal-
butamol which is the recognized treatment for asthma in the UK (Nials 
et al.  1993 ). It is prohibited in sport but has gained a degree of noto-
riety as a weight loss drug and thermogenic agent, despite there being 
minimal supporting evidence that it has such eff ects. Past athletes, such 
as the German Katrin Krabbe have tested positive for clenbuterol and 

  Fig. 10.5    Clenbuterol       
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been banned from competing (http://news.bbc.co.uk/sport1/hi/athlet-
ics/1960281, 2014). More recently in sport the four weight world cham-
pion Mexican boxer, Eric Morales was banned for two years for doping 
with clenbuterol (http://www.bbc.co.uk/sport/0/boxing/21908211, 
2014). Its use by Hollywood celebrities for weight loss and the misin-
formation that is provided by the Internet has permitted it to gain an 
undeserved status allowing it to be purchased from unregulated sources 
(https://www.prbuzz.com/health-a-fi tness, 2014). Excessive use over the 
recommended dose of about 120 μg three times per day can cause muscle 
tremors, headache, dizziness, and gastric irritation. Reported side eff ects 
include tachycardia, widened pulse pressure, tachypnoea, hypokalaemia, 
hyperglycaemia, arrhythmias (ST changes on electrocardiogram [ECG]), 
elevated cardiac troponin, elevated creatine phosphokinase (CPK), pal-
pitations, chest pain, and tremor. In one study of misuse of clenbuterol 
by 11 of 13 subjects, the measured serum clenbuterol concentration was 
2983 pg/mL post 4.5 mg ingestion, accounting for some or all the previ-
ous symptoms, which can persist for more than 24 hours post-cessation 
(Spiller et al.  2013 ). Internet sales of slimming agents have been adul-
terated with illicit compounds such as clenbuterol and other slimming 
agents and have been responsible for adverse events including fatalities 
(Parr et al.  2008 ; Rebiere et al.  2012 ). 

 Clenbuterol has contaminated the animal food chain as a growth- 
promoting and fat reducing drug, in countries where it was not licensed. 
It is not licensed for use in China, the USA, or the EU for food pro-
ducing animals, but some countries have approved it for therapeutic 
use in food-producing animals. In 2011, China’s largest meat producer, 
was exposed for using clenbuterol-contaminated pork in its meat prod-
ucts and its employees were prosecuted (http://news.xinhuanet.com, 
2014). In Portugal, France, Spain, and China several outbreaks of food 
 poisoning have been attributed to clenbuterol residue contamination of 
not pig organs and veal. Detection of the use of this product in animals 
is available in an attempt to prevent commercial organizations from con-
taminating the food industry (Pleadin et al.  2011 ). In the UK, 21 % of 
96 gymnasium attenders admitted to using clenbuterol in the previous 
12  months (Graham et  al.  2006 ). Th is was increased from a previous 
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study, conducted fi ve years previously and nine years previously, respec-
tively (Grace et al.  2001 ; Perry and Littlepage  1992 ) (Fig.  10.6 ).

   In 1997 the prescription-only medicine, sibutramine was marketed 
as an adjunctive treatment for weight loss, with diet and exercise. 
Sibutramine is a centrally acting serotonin and noradrenaline reuptake 
inhibitor (SNRI) and works by appetite suppression (anorectic). It is sim-
ilar in chemical structure to amphetamine. Th ese two actions were iden-
tifi ed as eff ective mechanisms of suppressing appetite. Fluoxetine and 
nisoxetine, selective reuptake inhibitors of serotonin and noradrenaline, 
respectively have no eff ect on food intake when given alone. Th ey inhibit 
dietary intake when given in combination, however, demonstrating a syn-
ergistic interaction of those two monoamines in the control of eating and 
satiety, which is considered the two actions whereby  sibutramine exerts 
its eff ect. Sibutramine also increases energy expenditure (thermogenesis) 
in rats, but it is not known if it has the same eff ect in humans (Heal et al. 
 1998 ). Sibutramine caused weight loss and improved lipid profi le and 
glucose tolerance; however, an adverse eff ect was it also increased blood 
pressure (BP) and heart rate in clinical trials (James et  al.  2000 ). Five 
sibutramine studies (three weight loss and two weight maintenance trials) 

  Fig. 10.6    Sibutramine       
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were compared with 11 orlistat studies. Patients on sibutramine experi-
enced 4.3 kg weight loss (15 %) more than placebo, compared to 2.7 kg 
weight loss (12 %) of orlistat (14). At this time the modest increase in 
BP and heart rate were not considered a problem and certainly more 
favourable than orlistat which caused GI side eff ects. An ongoing ran-
domized “Sibutramine Cardiovascular OUTcomes” (SCOUT) trial of 
10,742 subjects, 84 % of whom had type 2 diabetes mellitus (DM) and 
additional co-morbidities demonstrated sibutramine and lifestyle modi-
fi cations for 6  weeks resulted in small, but clinically relevant, median 
reductions in body weight, waist circumference, and BP.  However, a 
small median increase in heart rate was recorded (Van Gaal et al.  2010 ). 
Subsequently, this study in 10,744 subjects with cardiovascular disease, 
DM, or both, found that sibutramine which was taken for 3.4  years, 
caused a greater rate of non-fatal cardiovascular and cerebrovascular 
events (James et  al.  2010 ). Th e risk of a primary outcome event was 
11.4 % in the sibutramine group versus 10 % in the placebo group (haz-
ard ratio, 1.16; 95 % confi dence interval [CI], 1.03 to 1.31;  P  = 0.02) 
and was considered signifi cant enough to cause the voluntary withdrawal 
of sibutramine from the UK NHS market in January 2010 and the US 
market in October 2010. Th e mechanism of cardiovascular damage was 
believed to be an elevated rate pressure product (systolic blood pressure × 
heart rate mm.Hg × b.p.m.). 

 Sibutramine was developed and marketed by Knoll Pharmaceuticals 
and subsequently manufactured and marketed by Abbott Laboratories 
before its withdrawal from the market. It was sold under a variety of 
brand names including Reductil, Meridia, Siredia, and Sibutrex. In con-
junction with the identifi cation of its cardiovascular risks, sibutramine 
has been linked to multiple case histories of neuropsychiatric side eff ects 
(Nathan et al.  2011 ). Despite its withdrawal from the NHS market, it is 
still available through “legal” online websites  (http://www.pharmacy2u.
co.uk, 2014). Th e general population has been consuming anti-obesity 
medication for more than a century, resulting in an equally long history 
of unsafe drugs. Experimentation with dessicated thyroid gland began in 
the 1890s, but patients experienced side eff ects of hyperthyroidism. 

 Th e drug dinitrophenol (DNP) was fi rst used for weight loss in 1933. Its 
side eff ects of blindness and hyperthermia caused fatalities and resulted in 
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its withdrawal from the market in 1938 (Colman  2007 ). Combinations 
of amphetamine, thyroid hormone, and diuretics for weight loss and 
β-blockers and benzodiazepines to manage side eff ects were widely pre-
scribed at private clinics from the 1940s to the 1970s, despite causing 
dozens of deaths before the authorities intervened and restricted their use 
(Cohen et al.  2012 ). However, in the USA and the UK, even after regula-
tors limited their use by prescription they have continued to be supplied 
and taken as dietary supplements. One amphetamine, phenylpropanol-
amine, commonly found in appetite suppressants and cough-and-cold 
remedies has been considered an independent risk factor for haemor-
rhagic stroke in young women (Kernan et al.  2000 ). 

 Inadequately tested medications continued in the 1990s with fenfl u-
ramine and phentermine (Fen-Phen) which was the combination of two 
previously approved medications. Fenfl uramine is a sympathomimetic 
amine that has an anorectic action mediated through the activation of 
serotonergic pathways in the brain. Fenfl uramine promotes the rapid 
release of serotonin, inhibits its reuptake, with receptor-agonist activity, 
thus making serotonin more susceptible to metabolism and breakdown 
(Mitchell and Smythe  1990 ). Phentermine is an amphetamine derivative 
and a noradrenergic agent. Commonly used doses of these medications 
were 20 to 120 mg of fenfl uramine per day and 15 to 30 mg of phen-
termine hydrochloride per day (Connolly et al.  1997 ). Despite the US 
FDA never approving the use of the combination, in 1996 more than 18 
million prescriptions for “Fen-Phen” were issued in the USA (Connolly 
et al.  1997 ). In 1997, right-sided and left-sided valvular regurgitation and 
increased rates of pulmonary hypertension associated with “Fen-Phen” 
were identifi ed (Connolly et al.  1997 ) and they were immediately with-
drawn. Many patients fi led lawsuits against drug manufacturers, resulting 
in billions of US$ claims. Th e history of obesity and its management by 
individual or combinations of pharmacotherapy agents has been fraught 
with negative adverse eff ects, rather than the positive eff ects of adipose 
tissue weight loss and the minimizing of the eff ects of obesity. 

 In 2012, the US FDA approved for weight loss, the selective sero-
tonin agonist “lorcaserin”, despite previous failed applications from 2009 
onwards. Lorcaserin works as an anorectic in the same way that sibutra-
mine works. It has been licensed for use only in the treatment of obe-
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sity for adults with a BMI ≥ 30 kg.m −2  or adults with a BMI of 27 kg.
m −2  or greater who have at least one weight-related health condition, 
such as high blood pressure, type 2 diabetes mellitus, or high choles-
terol. It has maintained weight loss of 5 % after two years’ use compared 
with controls (Hoy  2013 ). Th is was the fi rst approval since 1999. Th e 
drug is a controlled drug and can only be obtained by prescription in 
the USA, but is not available from the NHS in the UK. However it is 
available online and can be purchased with a credit or debit card (https://
secure.theonlineclinic.co.uk, 2014). Also in 2012 the FDA approved the 
combination pill phentermine plus topiramate. Phentermine (PHEN) 
as previously stated is a noradrenergic agent and was withdrawn from 
the market, following cardiovascular side eff ects (Connolly et al.  1997 ). 
Topiramate (TPM) is a drug used as an anti-epileptic and antimigraine 
drug having eff ects on the CNS. It is thought to act as a γ-aminobutyric 
acid agonist that increases satiety. 

 In trials, the combination of the drug in low dose (3 mg PHEN plus 
23 mg TPM) intermediate dose (PHEN 7·5 mg plus TPM 46 mg) and 
high dose (15  mg PHEN plus 92  mg TPM) have improved systolic 
blood pressure (SBP) and diastolic blood pressure (DBP), low density 
lipoprotein cholesterol (LDL-C) and high density lipoprotein cholesterol 
(HDL-C) levels, and fasting serum glucose relative to placebo. At a two 
year follow-up, phentermine plus topiramate reduced glycosylated hae-
moglobin (HbA 1 C) in patients with DM (Garvey et al.  2012 ). HbA 1 C 
serves as a marker for the average blood glucose levels, over the previous 
8 weeks prior to the measurement, as this is the half-life of red blood 
cells. An average weight loss of 8.1  kg and 10.2  kg, respectively was 
attained at the end of 56 weeks with PHEN 7·5 mg plus TPM 46 mg, 
and PHEN 15 mg plus TPM 92 mg (Gadde et al.  2011 ). It is hoped that 
the lower dose of this combination, compared to the previously with-
drawn medication dosages, will not lead to any long-term cardiovascular 
events. Continued scrutiny is required because of the eff ects of sympa-
thomimetic stimulation, and current risk-factor analysis is insuffi  cient to 
assess the safety in the long run.  
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    Future Research 

 Th e neurotransmitters (serotonin, noradrenaline, dopamine, and hista-
mine), peptides (neuromedin U, urocortin, bombesin, amylin, galanin), 
hormones (thyroid hormone, growth hormone), and cytokines (ciliary 
neurotrophic factor) play a very important part in feeding behaviour 
and energy expenditure (Morton et al.  2006 ). Th e brain controls energy 
homeostasis and body weight by integrating various metabolic signals. 
Th e research into the pharmacotherapy of obesity has been stimulated 
by the discovery of the eff ect leptin has on obesity. Leptin, which is an 
adipose-derived hormone, conveys critical information about peripheral 
energy storage and availability to the brain. Leptin decreases body weight 
by both suppressing appetite and promoting energy expenditure. Leptin 
resistance, a primary risk factor for obesity, may result from impairment 
in leptin transport, leptin signalling, and a sophisticated neuroendocrine 
system to control energy balance by constantly monitoring energy stor-
age, availability from adipose tissue, and dietary consumption (Morris 
and Rui  2009 ). Leptin controls energy balance and body weight by 
regulating neuronal activity in the hypothalamus. Leptin decreases body 
weight both by suppressing appetite and by increasing energy expendi-
ture. Leptin defi ciency and genetic defi ciency of functional leptin recep-
tors (LEPR) results in morbid obesity and associated metabolic diseases. 
Th is has provided research into the exogenous administration of leptin, 
with little or no eff ect because of leptin resistance (Heymsfi eld et  al. 
 1999 ; Foster-Schubert and Cummings  2006 ). In addition to controlling 
energy balance and body weight, leptin (in conjunction with the hor-
mones ghrelin and insulin) also plays an important role in the regulation 
of mood and emotion and the rewards of food and of eating behaviour 
(Murray et al.  2014 ). Rimonabant was a drug introduced into the UK 
in 2006 as a long-term treatment for obesity. It had the unique mecha-
nism of action of being a cannabinoid receptor blocker (Pi-Sunyer et al. 
 2006 ). It was known that cannabis use stimulated the appetite. Research 
trials showed weight loss and improvement in metabolic indices, but a 
long-term cardiovascular outcomes trial was terminated after revealing an 
increased rate of serious psychiatric side eff ects including suicide at mean 
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follow-up of 14 months and the drug was withdrawn (Topol et al.  2010 ). 
Th is demonstrated the problems with bringing new drugs to the market 
to manipulate the metabolic system, in the management of obesity.  

    Conclusion 

 Th is short review demonstrates the risk to benefi t ratio associated with 
attempting to control the metabolisms of the overweight and obese, with 
pharmacotherapy. Th ere is considerable skepticism that the ingestion of 
one single drug or molecule can be responsible for controlling all the 
factors related to the cause of obesity. If one assesses the polypharmacy 
management of other hypokinetic diseases, society must understand that 
the management of weight is a multifactorial task that may benefi t from 
pharmacotherapy, but that the best way to manage the problem is to pre-
vent the problem occurring in the fi rst instance. Th e main treatment for 
being overweight and changing anthropometry should still remain diet, 
nutritional management and physical exercise. Th is is a lifestyle change 
that the majority of individuals cannot implement.      
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 Peptide Hormones, Metformin 

and New-Wave Practices and Research 
Therapies                     

     Michael     R.     Graham     ,     Julien     S.     Baker     , and     Bruce     Davies     

       Introduction 

 Human growth hormone (hGH) was isolated by Li and Papkoff  ( 1956 ) and 
recombinant human growth hormone (rhGH) was synthesized by recombi-
nant deoxyribonucleic acid (DNA) technology in the late 1970s (Goeddel 
et al.  1979 ). Subsequently, both amateur and professional athletes have been 
trying to extrapolate the benefi ts of replacement therapy in GH defi ciency 
(GHD) to improve their cosmetic appearance and  exercise performance 
(Salomon et al.  1989 ; Graham et al.  2009 ). Human GH fi rst appeared in the 
underground doping literature in the early 1980s (Duchaine  1983 ). Th ere 
are no certifi ed statistics to show rhGH usage amongst athletes, nor the gen-
eral population. Th e cases of rhGH abuse that have been identifi ed in sport 
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are case histories of individuals who have been caught in possession at inter-
national tournaments. Th e possession of rhGH by the Chinese swimmers 
bound for the 1998 World Swimming Championships and similar problems 
at the Tour de France cycling event in 1998 suggested abuse at an elite level 
(Wallace et al.  1999 ). Latter day icons such as Arnold Schwarzenegger and 
sporting heroes such as Ben Johnson, Angella Issajenko, Dwain Chambers, 
Kelly White, Tim Montgomery, Marion Jones, and Lance Armstrong have 
all admitted doping with rhGH, to judicial enquiries, citing the speed up 
of their recovery times and enhancement of their physiques, not necessar-
ily their performance in sport. Because of the diffi  culty in detecting rhGH 
use, up until this time any individual who was caught doping, tested posi-
tive for drugs other than rhGH. Two approaches have been investigated 
to detect rhGH abuse: the fi rst is based on the detection of diff erent pitu-
itary GH isoforms and the ratio of 22-kDa isoform to total GH (Wu et al. 
 1999 ). Th e second test relies on measurement of GH-dependent markers, 
namely insulin-like growth factor-I (IGF-I) and N-terminal propeptide of 
type III procollagen (P-III-P) which would appear to increase in a dose-
dependent manner in response to GH administration (Powrie et al.  2007 ; 
Erotokritou-Mulligan et al.  2010 ). Both methodologies have been approved 
by the World Anti-Doping Agency (WADA) and have led to the detection 
of a number of athletes misusing GH (Holt  2013 ). 

 Th e diffi  culty of identifying abuse in sport was highlighted in 2011. 
An Estonian Olympic gold medal winning skier, tested positive for 
rhGH. However, on challenging the fi nding in the Court of Arbitration 
for Sport (CAS) he was subsequently acquitted in 2013. Th e court 
was not convinced that the threshold limits for considering an adverse 
analytical fi nding were suffi  ciently reliable to uphold the doping con-
viction, despite confi rming the validity of the test. A fi nancial award 
was ordered by CAS to the skier  (http://www.tas-cas.org/d2wfi les/
document/6633/5048/0/256620). 

 For rhGH detection, both IGF-I and P-III-P are more stable than 
GH, which is why the World Anti-Doping Authority (WADA) use 
“serum profi ling” of athletes, which is called a “biological passport” 
to detect the use of rhGH and rhIGF-I (Erotokritou-Mulligan et  al. 
 2011 ). At the 2012 London Olympic and Paralympic games this “serum 
biological passport” analysis, resulted in the disqualifi cation of two 
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Russian paralympic powerlifters, who admitted injecting GH after an 
adverse analytical fi nding (http://www.paralympic.org/press-release/
latest- testing-methods-result-suspension-two-russian-powerlifters-anti- 
doping). Unequivocal detection, as is available for xenobiotic testoster-
one, however, is still problematic and ongoing (http://www.ukad.org.uk/
news/article/uk-research-leads-to-new-growth-hormone-test). Th e prev-
alence of recombinant human (rh)IGF-I use is probably much lower than 
for rhGH because, it has only become freely available, via the Internet, 
through recombinant DNA technology in the last decade. RhIGF-I, has 
approval for use in humans to treat growth failure in children with severe 
primary IGF-I defi ciency or with GH gene deletion who have developed 
neutralizing GH anti-bodies. One of the products is rhIGF-I, and the 
other product is recombinant human rhIGF-I bound to its major bind-
ing protein, IGFBP-3 (rhIGF-I LR3), which prolongs the half-life of IGF 
and counteracts adverse eff ects—for example, hypoglycaemia, associated 
with the administration of rhIGF-I (Kemp  2007 ). 

 Th e insulin-like growth factors (IGFs) are proteins with high-sequence 
similarity to insulin. Th ey are part of a complex system that cells use 
to communicate with their environment. IGF-1 is mainly secreted by 
the liver and is induced by GH secretion (Le Roith et al.  2001 ) .  IGF-1 
induces cell proliferation and is thought to inhibit cell death (apoptosis) 
(O’Reilly et al.  2006 ) .  It consists of 70 amino acids in a single chain with 
three intra-molecular disulphide bridges. IGF-1 has a molecular weight 
of 7649 Da. It displays homology to proinsulin, the precursor of insulin 
(Rinderknecht and Humbel  1978 ) .  IGF-1 mediates some of the meta-
bolic actions of GH and has both GH-like and insulin-like actions. Both 
GH and IGF-1 have a net anabolic eff ect enhancing whole body pro-
tein synthesis, improving anthropometry in GHD. Both hormones have 
been used in catabolism and have been eff ective in counteracting the pro-
tein wasting eff ects of glucocorticoids. IGF-1 administration improves 
insulin sensitivity, whereas GH therapy can cause compensatory hyper-
insulinaemia. IGF-2 is thought to be a primary growth factor required 
for early development while IGF-1 expression is required for achieving 
maximal growth. Factors that are known to cause variation in the levels of 
IGF-1 in the circulation, include genetic make-up, diurnal variation, age, 
sex, exercise status, stress levels, nutrition and disease state. IGF-1 has 
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an involvement in regulating neurogenesis, myelination, synaptogenesis, 
and dendritic branching and neuroprotection after neuronal damage. 
Th e IGF-1 level refl ects the secretory activity of GH and is a marker for 
identifi cation of normal GH production (Mauras and Haymond  2005 ). 
Levels of IGF-1 are at their peak during late adolescence and decline 
throughout adulthood, mirror imaging GH (Milani et  al.  2004 ). Th e 
concomitant administration of rhGH and rhIGF in GH resistant states 
has been shown to be synergistic and have eff ects that are far greater 
than either alone (Mauras and Haymond  2005 ). Athletes believe that 
the combination is more powerful than double of either alone and lower 
doses of both will limit detection. Such beliefs appear to be supported by 
contemporary research (Mauras and Haymond  2005 ; Holt  2013 ). Th ere 
currently appears to be no technology to detect IGF-I abuse, but a similar 
approach as the GH-dependent marker test, is currently being evaluated 
by the GH-2000 and GH-2004 research teams. 

 Th e cases of insulin misuse that have been published are those that 
have been admitted to hospital following accidental overdose and the 
eff ects of excess exogenous insulin are well reported (Konrad et  al. 
 1998 ; Evans and Lynch  2003 ). Dawson ( 2001 ) reported that 10 % of 
450 patients attending his needle exchange programme self-prescribed 
insulin for non- therapeutic purposes. Th e covert nature of its abuse pre-
cludes exact fi gures. Prior to the availability of IGF-I, short acting insu-
lin appeared to have been used in a random manner to increase muscle 
bulk in bodybuilders, weight lifters, and power lifters (Sonksen  2001 ). A 
questionnaire survey by Graham et al. ( 2006 ) demonstrated an increase 
in the abuse of insulin from 8 %, to 14 %, and an increase in the abuse 
of growth hormone from 6 %, to 24 %, in comparison to a survey con-
ducted by Grace et al. ( 2001 ). Th e detection of insulin is similar to that 
of GH. Insulin is a naturally occurring pulsatile peptide hormone. Th ere 
are no methods to detect endogenous insulin abuse but such  availability 
in sport is non-existent. Urinary mass spectroscopy can detect the pres-
ence of analogue insulin. Liquid chromatography/mass spectrometry 
produces characteristic product spectra obtained from the analogues that 
diff er from human insulin, permitting detection (Holt  2013 ; Th evis et al. 
 2006 ; Th omas et al.  2007 ).  
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    United Kingdom Law and Ethical 
Consideration 

 Growth hormone (somatotropin) and insulin-like growth factor (IGF)-I 
are controlled drugs ‘Class C’ under the Misuse of Drugs Act, 1971, 
and both are defi ned as a ‘Schedule 4 drug’ under the Misuse of Drugs 
Regulations, 2001. Th e commission of off ences in relation to the drug 
comes under the umbrella of the misuse of drugs act. Possession of this 
drug for self-administration is not a criminal off ence, outside sport. 
However, testing positive and receiving fi nancial reward for professional 
participation in sport is illegal. 

 Insulin and Metformin are prescription-only medicines. Th e com-
mission of off ences in relation to the drug comes under the Medicines 
Act, 1968. Possession of these medicines for self-administration is not 
a criminal off ence. All of the medicines are banned by the World anti- 
doping authority (WADA) but appear to be an accepted part of amateur 
and professional bodybuilding. Th e International Olympic Committee 
(IOC) has very specifi c guidelines on the taking of insulin. It permits 
only the treatment of athletes with certifi ed insulin-dependent diabetes 
and considers it an off ence if any other competitor (i.e. a non-insulin 
dependent diabetic) is found to be in possession.  

    Physiology of Growth Hormone and IGF-I 

 A cascade of interacting transcription factors and genetic elements nor-
mally determines the ability of the somatotroph cells in the anterior pitu-
itary to synthesize and secrete the polypeptide human growth hormone 
(hGH). Th e development and proliferation of somatotrophs are largely 
determined by a gene called the Prophet of Pit-1 (PROP1), which con-
trols the embryonic development of cells of the Pit-1 (POU1F1) tran-
scription factor lineage. Pit-1 binds to the growth hormone promoter 
within the cell nucleus, a step that leads to the development and prolif-
eration of somatotrophs and growth hormone transcription. Once trans-
lated, growth hormone is secreted as a 191-amino-acid, 4-helix bundle 
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protein (70–80  %) and a less abundant 176-amino-acid form (20–
30 %), (Baumann  1991 ). Th is enters the circulation in pulsatile fash-
ion under dual hypothalamic control through hypothalamic- releasing 
and hypothalamic- inhibiting hormones that traverse the hypophysial 
portal system and act directly on specifi c somatotroph surface receptors 
(Melmed  2006 ). 

 Growth hormone releasing hormone (GHRH) induces the synthesis 
and secretion of growth hormone, and somatostatin suppresses the secre-
tion of growth hormone. Growth hormone is also regulated by ghrelin, a 
growth hormone secretagogue–receptor ligand, that is synthesized mainly 
in the gastrointestinal tract (Kojima et al.  1999 ). In healthy persons, the 
GH level is usually undetectable (<0.2 μg.L −1 ) throughout most of the 
day. Th ere are approximately ten intermittent pulses of growth hormone 
per 24 hours, most often at night, when the level can be as high as 30 μg.
L −1  (Melmed  2006 ). Fasting increases the secretion of growth hormone, 
whereas ageing and obesity are associated with suppressed secretory bursts 
of the hormone (Iranmanesh et al.  1991 ). Th e action of growth hormone 
is mediated by a growth hormone receptor, which is expressed mainly 
in the liver and in cartilage and is composed of preformed dimers that 
undergo conformational change when occupied by a growth hormone 
ligand, promoting signalling (Brown et al.  2005 ). 

 Growth hormone activates the growth hormone receptor, to which the 
intracellular Janus kinase 2 (JAK2) tyrosine kinase binds. Both the recep-
tor and JAK2 protein are phosphorylated, and signal transducers and 
activators of transcription (STAT) proteins bind to this complex. STAT 
proteins are then phosphorylated and translocated to the nucleus, which 
initiates transcription of growth hormone target proteins (Argetsinger 
et  al.  1993 ). Intracellular growth hormone signalling is suppressed by 
several proteins, especially the suppressors of cytokine signalling (SOCS). 
In conjunction with GH, IGF-I has varying diff erential eff ects on pro-
tein, glucose, lipid, and calcium metabolism, and therefore, body com-
position (Mauras et al.  2000 ). Direct eff ects result from the interaction 
of GH with its specifi c receptors on target cells. In the adipocyte, GH 
stimulates the cell to break down triglyceride and suppresses its ability to 
uptake and accumulate circulating lipids. Indirect eff ects are mediated 
primarily by IGF-I. Many of the growth promoting eff ects of GH, are 
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due to the action of IGF-I on its target cells. In most tissues, IGF-I has 
local autocrine and paracrine actions, but the liver actively secretes IGF-I 
and its binding proteins, into the circulation. Little is known about the 
expression of skeletal muscle-specifi c isoforms of IGF-I gene in response 
to exercise in humans, nor the infl uence of age and physical training sta-
tus. Greig et al. ( 2006 ) reported that a single bout of isometric exercise 
stimulated the expression of mRNA for the IGF-I splice variants IGF-IEa 
and IGF-IEc (mechano growth factor (MGF) within 2.5 hours, which 
lasts for at least 2 days after exercise. 

 Liu et al. ( 2003 ) examined the eff ects of rhGH on myostatin (a growth 
inhibitory protein) regulation in GHD. Skeletal muscle biopsies from the 
vastus lateralis were performed at 6-monthly intervals during 18 months 
of treatment. Myostatin messenger ribonucleic acid (mRNA) expression 
was signifi cantly inhibited to 31 % of control by rhGH. Th e inhibitory 
eff ect of GH on myostatin was sustained after 18 months of rhGH treat-
ment. Th ese eff ects were associated with signifi cantly increased lean body 
mass (LBM) after 18 months. 

 IGF-I’s primary action is mediated by binding to its specifi c recep-
tor, the insulin-like growth factor 1 receptor (IGF1R), which is present 
on many cell types in many tissues. Binding to the IGF1R, a receptor 
tyrosine kinase, initiates intracellular signalling; IGF-1 is one of the most 
potent natural activators of the AKT signalling pathway, a stimulator 
of cell growth and proliferation, and a potent inhibitor of programmed 
cell death (O’Reilly et  al.  2006 ). Specifi c binding proteins (IGFBPs) 
regulate the function of IGF-I. Approximately 95 % is bound in a ter-
nary complex of IGF-I, IGFBP-3 and an acid-labile subunit (Holt and 
Sönksen  2008 ). Th e half-life of IGF-I bound in a ternary complex is 12 
to 15 hours, much greater than free IGF-I, which is only several minutes 
and very similar to GH (Guler et al.  1989 ). Th e half-life can currently 
be  prolonged when IGF-I is administered as a complex with IGFBP-3 
between 15 to 19 hours after the injection of the complex, and a single 
injection can be eff ective in increasing IGF-I concentrations for a 24 hour 
period (Camacho-Hübner et al.  2006 ). Th e application to abuse in sport 
or the health and fi tness industry is all too apparent. See Fig.  11.1 .

   Th e side eff ects associated with excess rhGH administration are well 
documented and may aff ect any individual misusing it (Melmed  2006 ). 
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Anecdotal evidence suggests that many athletes take much higher doses 
than those used therapeutically, which may lead to features of acromegaly 
(gigantism) if use is prolonged. Eff ects can include headache, extracellu-
lar fl uid retention, hypertension, diabetes mellitus, cardiovascular disease, 
and cardiomyopathy. Th e side eff ects of excess rhIGF-I administration, 

  Fig. 11.1    The GH–IGF axis and regulation of GH and IGF-I synthesis and 
secretion       
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mirror those of rhGH excess, except it does not lead to diabetes, but may 
cause hypoglycaemia (Mauras and Haymond  2005 ) .   

    Physiology of Insulin 

 Insulin is a 2 chain (30 & 21 amino-acids) polypeptide hormone (51 
Amino-acids, Molecular weight 5808) synthesized and secreted by the 
Beta-cells of the islets of Langerhans in the pancreas gland. Insulin acts 
in a stimulatory and an inhibitory manner (Schafer  1916 ). It stimulates 
the translocation of glucose transporters ‘Glut 4’ from the cytoplasm of 
muscle and adipose tissue to the cell membrane. Insulin exhibits both 
inhibitory and excitatory actions via the same receptor. In experiments 
carried out on rat adipose tissue, in vitro insulin simultaneously inhib-
its lipolysis (the release of glycerol from stored triglyceride) and stimu-
lates lipogenesis (formation of stored triglyceride from glucose). Th us its 
anabolic action is due to two mechanisms working synergistically (see 
Th omas et al.  1979 ). 

 Insulin stimulates the translocation of ‘Glut 4’ glucose transporters 
from the cytoplasm of muscle and adipose tissue to the cell membrane. 
Th is increases the rate of glucose uptake to values greater than in the basal 
state without insulin, shown in isolated adipocytes from rats. Insulin 
exhibits both inhibitory and excitatory actions via the same receptor. 

 Insulin increases glucose metabolism more through reducing free fatty 
acid (FFA) and ketone levels than it does through recruiting more glu-
cose ‘transporters’ (GLUTs) into the muscle cell membrane. Th ere are 
at least six types of these protein carriers (GLUTs) and they tend to be 
tissue-specifi c. In the case of muscle, the transporter is called ‘Glut 4’. It 
is normally present in excess in the cell membrane even in the absence 
of insulin but is not rate limiting for glucose entry into the cell (Sonksen 
 2001 ). However, insulin does have a direct action recruiting more glu-
cose transporters into muscle cell membranes. Th is facilitates glucose 
uptake which is refl ected as an increase in the metabolic clearance rate 
(MCR) of glucose. Th e entry of a water-soluble substrate such as glu-
cose across an impermeable lipid bi-layer into a cell requires the GLUT 
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specifi c transport mechanism. Glucose transport into the cell is mainly 
determined by the concentration gradient between the extracellular fl uid 
and the intracellular ‘free’ glucose. ‘Free’ glucose is very low inside the cell 
as it is immediately phosphorylated. In uncontrolled diabetes, particu-
larly where there is a high concentration of FFA and ketones, glycolysis 
is inhibited, phosphorylation of ‘free’ glucose stops and intracellular ‘free’ 
glucose rises. Insulin recruits more transporters into the cell membrane 
from an intracellular pool. Th is increases the rate of glucose entry for a 
given glucose concentration and this is refl ected in vivo by an increase 
in the MCR of glucose. Th us MCR is an in vivo measure of substrate 
transporter activity (Boroujerdi et al.  1995 ). 

 Th ere are a suffi  cient number of glucose transporters in all cell mem-
branes at all times to ensure enough glucose uptake to satisfy the cell’s 
respiration, even in the absence of insulin. Insulin increases the number 
of these transporters in some cells but glucose uptake is never truly insu-
lin dependent (Sonksen  2001 ). When insulin is given to patients with 
uncontrolled diabetes it switches off  a number of metabolic processes 
(lipolysis, proteolysis, ketogenesis, and gluconeogenesis) by a similar 
inhibitory action. Th e result is that free FFA concentrations fall eff ectively 
to zero within minutes and ketogenesis inevitably stops through lack of 
substrate. It takes some time for the ketones to clear from the circulation, 
as they are water and fat soluble and distribute within body water and 
body fat. Both ketones and FFA compete with glucose as energy substrate 
at the point of entry into the Krebs cycle. Glucose metabolism increases 
as FFAs and ketone levels fall (Sonksen  2001 ).  

    The Effects of Growth Hormone 
on Anthropometry 

 RhGH administration has therapeutic value as a replacement therapy 
for GHD adults increasing lean mass and reducing total and visceral fat 
(Johannsson et al.  1997 ; Carroll et al.  1998 ). RhGH treatment increased 
LBM, decreased total cholesterol and LDL-cholesterol and increased 
HDL-cholesterol and results were sustained after 15 years, in A-OGHD 
(Elbornsson et al.  2013 ).  
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    Effects in Healthy Individuals 

 GH secretion (and IGF-I) availability diminishes with age, 14  % per 
decade (Iranmanesh et al.  1991 ). Th e fi rst researchers experimented on 
athletes using biosynthetic methionyl hGH (met-hGH), consisting of 
192 amino-acids, as opposed to recombinant hGH (191 amino acids). 
Met-hGH (2.67 mg (~8  IU) 3 days per week) for 6 weeks in 8 well- 
trained exercising adults (22–33  years of age) trained with progressive 
resistance exercise who maintained a high-protein diet signifi cantly 
decreased body fat and signifi cantly increased LBM (Crist et al.  1988 ). 
Rudman et al. ( 1991 ) demonstrated that rhGH administration also ben-
efi tted elderly men, decreasing adiposity and increasing LBM (principally 
muscle). Muscle protein turnover and increases in muscle mass can occur 
over short periods of time (days) and can be measured indirectly using 
techniques such as hydrostatic weighing or dual X-Ray absorptiometry. 
RhGH administration (0.03 mg.kg −1  of body weight (7.2 IU × 3.week −1 ), 
for 6 months in 52 healthy men (75 years, 80 kg) with well-preserved 
functional ability, but low baseline IGF-I levels, signifi cantly increased 
LBM, on average by 4.3 % (Papadakis et al.  1996 ). RhGH signifi cantly 
increased the myosin heavy chain (MHC) 2X isoforms (Lange et  al. 
 2002 ). Th is has been regarded as a change into a more youthful MHC 
composition, possibly induced by the rejuvenation of systemic IGF-I 
levels. 

 Healy et  al. ( 2003 ) has shown that rhGH exerts an anabolic eff ect 
both at rest and during exercise in endurance-trained athletes, measuring 
whole body leucine turnover. Healy et  al. ( 2006 ) showed that plasma 
levels of glycerol and free fatty acids and glycerol rate of appearance (Ra) 
at rest and during and after exercise increased during rhGH treatment 
compared with placebo. Glucose Ra and glucose rate of disappearance 
(Rd) were greater after exercise during rhGH treatment compared with 
placebo. Resting energy expenditure and fat oxidation were greater under 
resting conditions during rhGH treatment compared with placebo. 
Th irty healthy individuals (15 men and 15 women), age range 18–35 
received rhGH (0.033 mg.kg −1 .day −1  (0.1 IU.kg −1 .day −1 );  n  = 10) or rhGH 
(0.067 mg.kg −1 .day −1  (0.2 IU.kg −1 .day −1 );  n  = 10) or placebo ( n  = 10) for 
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1 month. Body fat decreased signifi cantly by 6.6 %, IGF-I signifi cantly 
increased by 134 %, body weight signifi cantly increased by 2.7 %, fat 
free mass signifi cantly increased by 5.3 %, total body water signifi cantly 
increased by 6.5 % and extracellular water (ECW) signifi cantly increased 
by 9.6 % (Ehrnborg et al.  2005 ). 

 Th e interaction of GH and 11ßhydroxysteroid dehydrogenase 
(11ßHSD1 and 11ßHSD2) has been suggested in the pathogenesis of 
central obesity, in 30 men (aged 48–66 years) with abdomino-visceral 
obesity. After 6  weeks rhGH, 11ßHSD1 signifi cantly decreased. After 
9 months rhGH, 11ßHSD2 signifi cantly increased. Between 6 weeks to 
9 months glucose disposal rate increased and visceral fat mass decreased. 
Changes in 11ßHSD1 activity correlated with body composition and 
insulin sensitivity. However, the authors considered that the data could 
not support the hypothesis that long-term (9 months) metabolic eff ects of 
GH are mediated through its action on 11ßHSD 1 and 2 (Sigurjonsdottir 
et al.  2006 ). Th e relevance of these eff ects for cosmetic enhancement in 
middle age cannot be excluded.  

    The Effects of Different Dosages of rhGH 

 Eff ects of rhGH have been studied at greater than physiological dosages, 
and have resulted in serum concentrations of IGF-I that are at least twice 
normal (Yarasheki et al.  1995 ). Th ere have been signifi cant physiological 
eff ects: increased lipolysis, altered carbohydrate metabolism, activation 
of the renin-angiotensin system, and water retention. Such eff ects will 
improve cosmetic appearance by redistributing subcutaneous fat from 
central to peripheral deposits (Graham et al.  2008 ).  

    The Effects of Growth Hormone on Thyroid 
Function 

 Th e thyroid gland controls how quickly the body uses energy, makes pro-
teins, and controls how sensitive the body is to other hormones. It par-
ticipates in these processes by producing thyroid hormones, the principal 
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ones being triiodothyronine (T 3 ) and tetraiodothyronine (thyroxine or 
T 4 ). Th ese hormones regulate the growth and rate of function of many 
other systems in the body. T 3  and T 4  are synthesized from iodine and 
tyrosine. Th e thyroid also produces calcitonin, which plays a role in cal-
cium homeostasis. Hormonal output from the thyroid is regulated by 
thyroid-stimulating hormone (TSH) produced by the anterior pituitary, 
which itself is regulated by thyrotropin-releasing hormone (TRH) pro-
duced by the hypothalamus. 

 GH infl uences thyroid function and anatomy. Th e eff ects of GHD 
are diffi  cult to assess, because hypopituitary subjects who lack GH often 
also have a partial or complete defi cit of thyroid stimulating hormone 
(TSH). RhGH is known to increase the metabolism of T 4 , enhancing 
the conversion of T 4  to T 3  where T 4  was signifi cantly lowered by 8 %, T 3  
was signifi cantly increased by 21 %, and TSH was signifi cantly decreased 
by 54 %, after 4 days of low dose rhGH administration (0.125 mg.day −1  
(0.4 IU.day −1 ) (Grunfeld et al.  1988 ). Th e work of Wyatt et al. ( 1998 ) 
demonstrated that T 4  was unaltered after 12 months of rhGH replace-
ment therapy. 

 Wyatt et al. ( 1998 ) showed that shifts in thyroid hormone levels are 
very common during the fi rst year of GH therapy in children who are 
initially euthyroid. Baseline TSH, T 4 , free T 4 , reverse(r)T 3  and T 3  levels 
were normal, with negative anti-thyroid antibodies. By one month, there 
were signifi cant decreases in T 4 , free T 4  index and rT 3 , and signifi cant 
increases in T 3  and the T 3 /T 4  ratio. Th e changes from baseline values were 
greatest at one month, but showed a gradual return to baseline from three 
to twelve months. Th ere were no clinical signs of hypothyroidism. T 4  
supplementation is seldom needed in such patients. Portes et al. ( 2000 ) 
demonstrated that long-term rhGH replacement therapy in GHD sig-
nifi cantly decreases serum free T 4  and rT 3  levels and increases serum T 3  
levels. Th ese changes are independent of TSH and result from increased 
peripheral conversion of T 4  to T 3 . GHD does not induce hypothyroid-
ism, but simply reveals previously unrecognized cases whose serum free 
T 4  values fall in the low range during rhGH replacement. 

 Porretti et al. ( 2002 ) showed that GHD masks a state of central hypo-
thyroidism, in a consistent number of adult patients. Th erefore, during 
rhGH treatment, monitoring of thyroid function is mandatory to start 
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or adjust T 4  substitutive therapy. Alcantara et al. ( 2006 ) demonstrated 
untreated GHD due to a homozygous GH releasing hormone receptor 
(GHRHR) mutation and heterozygous carriers of the same mutation 
have smaller thyroid volume than normal subjects, suggesting that GH 
has a permissive role in the growth of the thyroid gland (Fig.  11.2 ).

       The Effects of Insulin on Anthropometry 
and Appearance 

 Athletes have been misguided by peer pressure and have strived to 
extrapolate the eff ects of the peptide hormone insulin, propagated by 
unsubstantiated myths, to their athletic performance. Such myths also 
pervade the health and fi tness industry at an amateur level and have mis-
led individuals into believing insulin may have a benefi cial eff ect on cos-

  Fig. 11.2    Human growth hormone in its correct 22-kD-hGH form. Three- 
dimensional structure, generated from the protein data base  SWISS  
PROT.  Structural data supplied with the help of the program RasMol. The 
n-terminal amino acid (at the bottom left hand corner) are the disulphide 
bridges (and the sequence range missing on the 20 kDa hGH variant). The 
ranges with an α-Helix-structure are centrally located       
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metic appearance. Hill and Milner ( 1985 ) have shown that insulin is a 
potent mitogen for many cell types in vitro. Th ey concluded that insulin 
 promotes the growth of selected tissues by a direct action. However, in 
the musculoskeletal system, the action is indirect, via the regulation of 
IGF-I release. 

 Sato et  al. ( 1986 ) demonstrated that exogenous insulin caused an 
increase in glucose metabolism in athletes (measured by a euglycaemic 
insulin-clamp technique) and was signifi cantly higher than controls. 
However, protein synthesis is thought not to be performed by insulin but 
by its regulation of insulin-like growth factor (IGF-I) and GH (Bennet 
et al.  1990 ). Its anabolic actions are believed to improve performance, by 
increasing protein synthesis (Kimball et al.  1994 ) and inhibiting protein 
catabolism and enhancing transport of selected amino acids in human 
skeletal muscle (Biolo et  al.  1995 ). Hyper-aminoacidaemia specifi cally 
stimulates muscle protein synthesis and that even in the presence of 
hyper-aminoacidaemia insulin improves muscle protein balance, solely 
by inhibiting proteolysis. Hyper-aminoacidaemia combined with IGF-I 
enhances protein synthesis more than either alone (Fryburg et al.  1995 ). 

 It can be seen how the information that insulin treated diabetics are 
known to have increased LBM versus non-insulin-dependent diabetics 
can be misconceived (Sinha et al.  1996 ). Th e fact remains that insulin 
induces body weight gain by protecting lean mass, but also leads to fat 
accumulation in type 2 diabetes mellitus (Rigalleau et al.  1999 ). In addi-
tion to its role in regulating glucose metabolism, insulin increases amino 
acid transport into cells. Its stimulation of lipogenesis, and diminished 
lipolysis, was one of the reasons why bodybuilders and athletes would 
take rhGH in conjunction, to counteract this adverse eff ect, whilst opti-
mizing protein synthesis. Insulin modulates transcription, altering the 
cell content of numerous (messenger-ribonucleic acids) mRNAs. It stim-
ulates growth, DNA synthesis, and cell replication (Sonksen and Sonksen 
 2000 ; Sonksen  2001 ). 

 Prior to the availability of IGF-I, it was the inhibition of proteolysis 
that the “informed” athlete was interested in. Th eir belief was that admin-
istration of exogenous insulin, establishes an in-vivo hyper-insulinaemic 
clamp, would increase muscle glycogen, before and in the recovery stages 
of strenuous exercise. Th is was believed by the athlete to increase power, 
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strength, and stamina, and therefore, assist recovery. Secondly, by inhibit-
ing muscle protein breakdown and in conjunction with a high protein/
high carbohydrate diet, insulin will have the action of increasing muscle 
bulk, potentially improving performance and appearance. Th ere can be 
no doubt that exogenous insulin will not improve cosmetic appearance in 
athletes and that owing to its history of causing hypoglycaemia without 
supervision, its use can only be dangerous. It remains a mystery that it has 
maintained the status as a prescription-only medicine.  

    Metformin 

 Metformin has been a fi rst-line treatment for type 2 diabetes mellitus for 
decades and is the most widely prescribed antidiabetic drug with nor-
mal kidney function, in particular, in the overweight (Dunn and Peters 
 1995 ). It is currently being prescribed to over 120 million  people pro-
viding very interesting data. Metformin is an oral antidiabetic drug in 
the biguanide class. Internet forums suggest that Metformin is being 
used in the health and fi tness industry and slimming clinics to aid 
weight loss and improve cosmetic appearance (http://www.redbookmag.
com/health-wellness/advice/metformin-glucophage-weight-loss). It has 
been investigated where insulin resistance may be an important factor. 
Metformin works by suppressing glucose production by the liver. It low-
ers plasma concentrations of fasting insulin, total cholesterol and low 
density lipoprotein-cholesterol, free fatty acids, and tissue plasminogen 
activator antigen, a marker of endothelial damage (Charles and Eschwège 
 1999 ). In the clinical medicine management of poorly controlled type 
2 diabetes mellitus, metformin is increasingly being used in combina-
tion with newer medications, exenatide (Byetta) or liraglutide (Victoza) 
(Scholz and Fleischmann  2014 ). Th ey are glucagon-like protein 1 recep-
tor agonists, which suppress appetite and are delivered by subcutaneous 
injection. 

 Metformin lowers glucose levels and is thought to increase insulin 
sensitivity, suppressing appetite, and calorie consumption. Exenatide or 
liraglutide delays the movement of food from the stomach into the small 
intestine, extending fullness and also suppressing appetite and calorie 
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consumption. Th ere will always be concerns re: injections of medication 
versus oral medication in the UK, the preference being oral medication. 
Th e molecular mechanism of metformin is believed to be inhibition of the 
mitochondrial respiratory chain (complex I), activation of AMP-activated 
protein kinase (AMPK), inhibition of glucagon-induced elevation of 
cyclic adenosine monophosphate (cAMP), and consequent activation of 
protein kinase A (PKA), inhibition of mitochondrial glycerophosphate 
dehydrogenase, and an eff ect on gut microbiota have been proposed as 
potential mechanisms. Activation of AMPK, an enzyme that plays an 
important role in insulin signalling, whole body energy balance, and the 
metabolism of glucose and fats were required for metformin’s inhibitory 
eff ect on the production of glucose by liver cells. Activation of AMPK 
was required for an increase in the expression of small heterodimer part-
ner, which in turn inhibited the expression of the hepatic gluconeogenic 
genes Phosphoenolpyruvate carboxykinase and glucose 6-phosphatase. 
Metformin and other biguanides may antagonize the action of glucagon, 
thus reducing fasting glucose levels. In addition to suppressing hepatic 
glucose production, metformin increases insulin sensitivity, enhances 
peripheral glucose uptake (by inducing the phosphorylation of GLUT4 
enhancer factor), decreases insulin-induced suppression of fatty acid 
oxidation, and decreases absorption of glucose from the gastrointestinal 
tract. Increased peripheral use of glucose may be due to improved insulin 
binding to insulin receptors. AMPK probably also plays a role, as metfor-
min administration increases AMPK activity in skeletal muscle. AMPK is 
known to cause GLUT4 deployment to the plasma membrane, resulting 
in insulin-independent glucose uptake. It is also believed to be associated 
with reduced risk of cancer (Luengo et al.  2014 ). 

 Metformin is now considered an old medication. Despite a system-
atic review in 2004, demonstrating that metformin was associated with 
decreased mortality after ten years in obese people with type 2 diabetes, 
there was no evidence to suggest that it decreased body fat and improved 
cosmesis (Avenell et al.  2004 ). Th e pharmaceutical companies are inves-
tigating the newer medications, such as glucagon-like protein 1 receptor 
agonists, which suppress appetite and comparing them to interventive 
surgery. Bariatric surgery is very eff ective for the management of mor-
bid obesity, but there are always associated risks. Twelve months after 
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bariatric surgery treatment versus liraglutide, the average weight loss was 
38 kg in the bariatric surgery patients, versus 5 kg in medical treatment 
group. Glycaemic control improved in both groups but was greater in 
the bariatric surgery patients. Th e cardiovascular risk scores decreased in 
both groups, but remained higher in the medical treatment than in bar-
iatric surgery patients. Of note, almost 60 % of patients on liraglutide 
met the target of glycated haemoglobin <7 % (53 mmol/ml) and lost 
≥5 % of body weight (Cotugno et  al.  2015 ). New data from the P3a 
SCALE Obesity and Pre-diabetes trial was presented at Obesity Week 
2014, the 2nd Annual Congress of Th e American Society for Metabolic 
and Bariatric Surgery and Th e Obesity Society. In the liraglutide 3 mg 
group, 92 % of patients lost weight, in combination with diet and exer-
cise, compared with 65  % on the placebo treatment in the 56-week 
study. Patients treated with liraglutide experienced weight loss of 9.2 % 
compared with a 3.5 % reduction in the placebo group. Patients who 
received liraglutide were found to experience improvements in quality of 
life scores too (http://www.ukmi.nhs.uk/applications/ndo/record_view_
open.asp?newDrugID=4884). Th is data will go a long way to providing 
the new licence of the drug liraglutide in the management of weight loss 
in obesity in 2015, under the proprietary name Saxenda. Saxenda’s use in 
sport as a performance and image-enhancing drug and its detection will 
remain to be elucidated. If it is perceived, however, that it is performance 
enhancing, it will be immediately included in the prohibited list.  

    Mechano Growth Factor (MGF)/
(IGF-1 Ec Peptide) 

 Mechano growth factor (MGF) has been identifi ed and appears to be 
derived from the IGF-1 gene and has a unique C-terminal peptide (IGF-1 
Ec peptide). It has a molecular weight of 2868 Da. After resistance exer-
cise, which may cause disruption and damage to the myofi bril cell mem-
branes, the IGF-1 gene predominantly produces the IGF-1 splice variant 
IGF-1 Ec peptide (MGF) which activates muscle stem (satellite) cells or 
muscle progenitor cells that provide the extra nuclei required for muscle 
hypertrophy, repair and maintenance. Th e appearance of MGF also up- 
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regulates new protein synthesis. After this initial splicing of IGF-1 into 
MGF, production then switches towards producing a systemic release 
of IGF-1 Ea from the liver, which also up-regulates protein synthesis. 
Th e expression of IGF-1 splice variants, over the course of the regenera-
tion of muscle, following stress, is thought to be the primary anabolic 
mechanism by which the body repairs injuries or produces new muscle. 
Sarcopaenia (age related muscle atrophy) and dystrophic muscle appear 
to have an impaired ability to express MGF or refresh the satellite cell 
pool (Yang and Goldspink  2002 ). Muscle development must therefore 
be under the control of local growth factors because if a specifi c muscle is 
mechanically overloaded, as in resistant exercise, it is that muscle and not 
all the muscles that undergo hypertrophy. 

 Unlike mature IGF-1, the distinct E domain of MGF inhibits termi-
nal diff erentiation whilst increasing myoblast proliferation. Blocking the 
IGF-1 receptor with a specifi c antibody indicates that the function of 
MGF E domain is mediated via a diff erent receptor, providing localized 
tissue adaptation and suggesting why loss of muscle mass occurs in the 
elderly and in dystrophic muscle in which MGF production is markedly 
aff ected (Yang and Goldspink  2002 ). Such potential has attracted the 
attention of commercial companies claiming to be able to manufacture 
such peptide hormones for athletic abuse. MGF is available as an inject-
able peptide, and it has been shown that injecting it will increase local 
muscle growth (Goldspink  2005 ). Th e MGF peptide promises to be a 
potential treatment for the neuromuscular dystrophies. Its extrapolation 
into performance and image enhancement was considered within a very 
short period of time. Th e presence of a ‘full-length MGF’ provided by 
the Internet channels is freely available, with genuine associated scien-
tifi c research articles also being provided explaining how their products 
work (http://www.peptidesciences.com/mgf ). Th e provenance and safety 
of such products, however, would only be able to be verifi ed by batch 
testing, which is not freely available. Th ese products are not available 
in the NHS and would be considered by the authorities as counterfeit. 
MGF was considered undetectable in sport in doping analysis until 
recent research which has characterized a biotechnologically produced 
full-length MGF, using mass spectrometry, in doping controls (Th evis 
et al.  2014a ,  b ). See Fig.  11.3  (IGF-1). MGF is a splice variant of IGF-I.
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       A Myostatin Inhibitor (Follistatin) 

 Myostatin is a transforming growth factor-β (TGF-β) family member 
that plays an essential role in regulating skeletal muscle growth and asso-
ciated body fat percentage. It acts as a negative regulator of skeletal muscle 
mass. Pharmacological agents capable of blocking myostatin activity may 
have applications for promoting muscle growth in human disease and 
reducing overall percentage of body fat. Follistatin, also known as activin- 
binding protein is a peptide hormone, in humans, encoded by the FST 
gene. Follistatin is an autocrine glycoprotein that is expressed in nearly all 
tissues. It is part of the inhibin-activin-follistatin axis and is produced by 
folliculostellate (FS) cells of the anterior pituitary. In the tissues activin 
has a strong role in cellular proliferation, thereby making follistatin the 
safeguard against uncontrolled cellular proliferation and also allowing it 
to function as an instrument of cellular diff erentiation. Both of these 
roles are vital in tissue rebuilding and repair. Follistatin, an antagonist to 
myostatin demonstrated that inhibition of myostatin, either by genetic 
elimination (knockout mice) or by increasing the amount of follistatin, 
resulted in greatly increased muscle mass (Lee and McPherron  2001 ). 
Obesity develops when energy intake exceeds energy expenditure, and is 
a major risk factor for the development of type 2 diabetes, dyslipidaemia, 

  Fig. 11.3    Insulin-like growth factor (IGF-I)       
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and subsequently cardiovascular disease. Th e imbalance between white 
adipose tissue (WAT) and brown adipose tissue (BAT) has been believed 
to be responsible for obesity and related metabolic diseases for over 30 
years. Members of the TGF-β superfamily play an important role in regu-
lating overall energy homeostasis by upregulation of brown adipocyte 
characteristics. Inactivation of TGF-β/Smad3/myostatin (Mst) signalling 
promotes browning of white adipocytes, increases mitochondrial biogen-
esis, and protects mice from diet-induced obesity. Follistatin has been 
shown to reduce insulin resistance, and the development of obesity and 
type 2 diabetes in mice (Singh et al.  2014 ). Naturally occurring myostatin 
gene mutations lead to a hypermuscular phenotype in humans (Schuelke 
et  al.  2004 ). Eighteen months’ administration of rhGH reduced myo-
statin levels in muscle of GHD hypopituitary adult patients and this was 
associated with an increase in LBM (Liu et al.  2003 ). Th is suggested that 
rhGH expressed its anabolic action by down-regulating myostatin. Th e 
application for treatment of not only genetic but also the hypokinetic 
diseases would appear to be very exciting, but human research is in its 
infancy. Despite being available through the Internet the websites specify 
that Follistatin is for research purposes and not for human consumption 
(http://www.peptidesciences.com/mgf ). Inevitably, however, the perfor-
mance and image enhancement industry will get wind of such infor-
mation and attempt to exploit it. Th en endocrinologists will either be 
assessing the consequences and applying the lessons learned to manage 
currently untreatable diseases or playing ‘catch up’ attempting to detect 
and ban it.  

    Conclusion 

 All drugs or medicines have side eff ects, which are exacerbated if the dos-
ages taken are excessive. In the UK, the Internet has allowed the general 
populous to self-medicate by importation of medicines that were pre-
viously otherwise unavailable. Countries other than the UK have laws 
which allow exportation of such drugs and the UK laws allow their use, 
under the Medicines Act, 1968. Th ere are minimal data on such unmoni-
tored practices. However, it cannot be good for the health of the nation 
to continue in such a chaotic manner.      
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 With this edited collection, we have tried to provide the latest insights 
into a phenomenon which is attracting more and more attention from 
researchers, health professionals, and the media in general—the use of 
chemical substances to enhance appearance. Th is is a developing fi eld 
which is producing insights from a range of disciplinary perspectives, 
with concepts deployed from sociology, social and health psychol-
ogy, psychiatry, and sports science, as featured within this book. We 
also note diverse research methods and studies, from experimental 
designs and analysis of chemical side eff ects of various substances to 
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qualitative interviews and examination of media materials. What unites 
the chapters is a concern that many (mainly young) people are risking 
their health through recourse to chemicals in diff erent guises in order to 
attain appearance-related goals such as weight loss or muscle infl ation. 
All substances covered in this book are linked to serious side eff ects when 
taken inappropriately or in high doses, and the fact that many such sub-
stances can now be readily purchased online, without medical oversight, 
underlines the need for greater understanding and intervention in this 
fi eld. 

 Th e majority of chapters focus on adolescents and young adults, 
refl ecting the body image literature more generally, but in so doing rely 
heavily on samples of college students, as many authors note. Th is spot-
light on younger people is clearly important, generating valuable insights 
into risky body practices and motivations which can then inform health 
promotion initiatives. But as the fi eld grows it is also important to con-
sider diverse samples and settings, including those young people who 
are marginalized by neighborhood, ethnicity, education, or employment 
status. At the same time, we must remember that body image issues and 
risky practices are not the preserve of young people alone. Apart from 
the area of weight management, body image research has not focused 
much on people aged 30 and above. However, there is evidence that 
older women and men may have similar levels of body dissatisfaction to 
younger people (Grogan 2012), and that older people may be sensitive to 
body image issues associated with aging, although this work has tended 
to focus on white women (Midarsky and Nitzberg 2008). A recent study 
by Gough et al. (2015), however, showed that overweight men, includ-
ing some in their 60s, reported high levels of body dissatisfaction, while 
recent age-appearance facial morphing work with men (Flett et al. 2015; 
Grogan and Loosemore 2015; Williams et al. 2013) has highlighted that 
exposure to personalized face aging images caused young men to refl ect 
on quitting smoking and to use sunscreen when in the sun, in order to 
reduce possible aging eff ects on their skin. As yet we are not aware of any 
research which investigates the use of substances by older people designed 
to enhance appearance. 
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 Gender also appears as a key theme within this book and within body 
image literature more generally. It is now well established that boys and 
men as well as girls and women experience a range of body image issues, 
with a lean-but-muscular norm for males and a slim-but-curvaceous 
norm for females. Th e chapters in this book document trends in the 
deployment of specifi c substances for weight loss and greater muscularity, 
but there is more scope for examining substance use for other body proj-
ects, such as hair restoration and penis enlargement for men, or body hair 
removal and buttock implants for women. For example, Langdridge et al. 
(2013) highlight the wealth of online options for men seeking to extend 
penis size, but we know little about those men who pursue these options. 
While body projects and practices continue to largely refl ect gendered 
norms, we must be careful not to reproduce stereotypes, to examine 
gender ‘transgressions’ such as women invested in muscularity and men 
diagnosed with eating disorders, and to study body image phenomena 
with transgender groups, including substance use. Clearly a minority of 
women desire a highly muscled appearance and will engage in anabolic 
steroid use to enable them to attain these high levels of muscle, possi-
bly shifting their body-shape ideals to a more muscular fi gure, and their 
primary social reference group to those within the body building com-
munity (Grogan et al. 2004, 2006), and some men are highly invested in 
weight loss to try to attain a slender body (Morgan and Arcelus 2009). 
We must not presume that all women want to be thin and all men mus-
cular, or even that gender is the most important factor in a given indi-
vidual’s embodied motivations. 

 Greater collaboration between disciplines is required for the fi eld to 
advance further. Just as a greater understanding of the chemical and 
health eff ects of substances is needed, so too are further insights into the 
accounts provided by users about their motivations and desires, as well as 
(critical) consideration of the global and local contexts which conspire to 
present embodied risk-taking as an enticing option. In presenting diverse 
perspectives, studies, and concepts, this book marks an opening up of the 
fi eld—a foundation on which we hope that researchers interested in body 
projects, consumption, and health will build.
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