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Abstract: Disordered eating is a serious health concern globally. The etiology is complex and
multidimensional and differs somewhat for each specific eating disorder. Several risk factors have
been identified which include psychological, genetic, biochemical, environmental, and sociocultural
factors. Poor body image, low self-esteem, teasing, family dynamics, and exposure to media images
have also been identified as risk factors. While it is enticing to consider a single behavioral risk
factor, doing so fails to consider the documented environmental, social, psychological, biological,
and cultural factors that contribute to the development of an eating disorder in a multidimensional
and complex integration that is undoubtedly unique to everyone. Focusing only on any one factor
without taking the complex etiology into account is remiss. For example, it has been suggested
that the use of dietary supplements may lead to eating disorders, despite a lack of evidence to
support this conjecture. Therefore, the purpose of this review is to examine the evidence-based
risk factors for eating disorders and discuss why connecting dietary supplements to eating disorder
etiology is not supported by the scientific literature and may interfere with treatment. Established,
effective prevention and treatment approaches for eating disorders should be the focus of public
health initiatives in this domain.
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1. Introduction

Disordered eating is a challenging health concern that clinicians have been treating
and researchers have been investigating for decades. A systematic review reported lifetime
prevalence rates for anorexia nervosa of 1.4% (0.1–3.6%) for women and 0.2% (0–0.3%) for
men, for bulimia nervosa of 1.9% (0.3–4.6%) for women and 0.6% (0.1–1.3%) for men, and
for binge eating disorder of 2.8% (0.6–5.8%) for women and 1.0% (0.3–2.0%) for men [1].
Clinically diagnosable eating disorders are present in 1–3% of adolescents. Unfortunately,
traditional treatment programs have demonstrated limited success [2]. Considering the
prevalence, consequences, and limited success of treatment efforts, ongoing research in-
terest in identifying risk factors with the goal of preventing and treating eating disorders
has intensified.

Disordered eating attitudes range on a continuum from “normative discontent” to a
diagnosed eating disorder. Eating disorders are often comorbid with mood and anxiety
disorders, obsessive compulsive disorder, and other psychological conditions. The etiology
is complex and multidimensional and differs somewhat for each specific eating disorder, as
defined by the Diagnostic and Statistical Manual of Mental Disorders V (DSM-V) [3,4]. Eating
disorders do not have a singular cause; they have a multidimensional etiology and com-
plexity often with multiple comorbidities. However, multiple risk factors for developing
an eating disorder have been suggested. These include psychological, genetic, biochemical,
environmental, and sociocultural factors. Longitudinal research examining risk factors
suggests that negative body image and disordered eating are the strongest predictors for
the development of eating disorders in individuals of all ages [5]. Although there is a
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higher prevalence of eating disorders in women, men are also at risk and may be more
likely to go undiagnosed [6]. Research has identified that the onset of disordered eating
behaviors is connected to exposure to television, social media, and other environmental
exposures as well as societal pressures to achieve a certain body ideal. This includes the
uses of social media and photo editing [7]. While it may be enticing to focus only on a
single behavior as a potential risk factor, doing so fails to take into account the documented
environmental, social, psychological, biological, and cultural factors that contribute to the
development of an eating disorder in a multidimensional and complex integration that is
undoubtedly unique to each individual [8], thereby making efforts too focused on any one
factor remiss. For example, it has been suggested that the use of dietary supplements may
cause eating disorders, despite a lack of evidence to support this conjecture [9,10].

Therefore, this review examines the evidence-based risk factors for eating disorders,
elucidates the lack of support in the scientific literature for dietary supplements as an
etiologic factor in eating disorders, and, somewhat paradoxically, describes the beneficial
role of dietary supplements in the treatment of eating disorders.

2. Known Risk Factors for Eating Disorders

A risk factor occurs before the associated outcome; it is a characteristic associated with
an increased likelihood of the outcome being studied. It can be used to determine high-
risk and low-risk subgroups [11]. It should not be confused with symptoms or behaviors
associated with the disease itself. A risk factor is referred to as a causal risk factor if can be
shown that when it is manipulated, it changes the probability of the outcome. It is very
important to note that use of the word “causal” in this circumstance does not imply that
the risk factor is the only cause of the outcome, nor does it address the pathways through
which the causal risk factor might have its effect. It only means that manipulating the
variable leads to a reduction in the incidence of the outcome [12].

Risk factors for developing an eating disorder are multidimensional and complex
and often co-occur with the diagnosis of depression or anxiety. The literature indicates
that eating disorder incidence is secondary to mental health conditions (e.g., depression,
anxiety, and obsessive compulsive disorder) in this population. Other risk factors include
poor body image, low self-esteem, previous trauma, environmental stress and pressures,
real-world exposure (e.g., social media or other media), and several more [3,5–7,13–15]. In
addition, it has been observed that populations such as sexual minority groups (e.g., those
who identify as lesbian, gay, bisexual, questioning, queer, asexual, or those who feel their
sexual orientation identity cannot be captured with existing terminology (LGBQA+) and
those who report same-sex or same-gender attraction and/or behavior) are at a greater risk
for eating disorder (ED) symptoms and behaviors. In addition to negative body image,
those experiencing eating disorders are said to engage in one or more risky behaviors which
may include: the use/abuse of laxatives, the use/abuse of prescription diuretics, the use of
nicotine (e.g., cigarettes or vapes), exercise fixation, self-induced vomiting after eating, the
maintenance of unrealistic beauty standards, irrational and maladaptive beliefs about body
fat, and harsh self-evaluation and self-criticism [3,5–7,13–15]. These have been identified as
primary risk factors that occur before an eating disorder and therefore can be considered in
the design of prevention efforts. There is an extensive amount of literature regarding risk
factors for eating disorders.. It is beyond the scope of this review to list them all, but the
reader is referred to a recent umbrella review of meta analyses. This review incorporated
50 risk factors from nine meta-analyses and rated the strength of the evidence of these
factors. There was no strong evidence behind any of the assessed risk factors. However, the
strongest evidence was associated with childhood sexual abuse as a risk factor for bulimia
and appearance-related teasing victimization for any eating disorder [16].

A 2021 clinical report published by the American Academy of Pediatrics (AAP) pro-
vides recommended questions a pediatrician should ask a patient with a suspected eating
disorder as part of their initial screening and assessment. These recommendations do
not include any questions about dietary supplement use. Rather, the report recommends
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questions surrounding mental health, prescription drug use, non-prescription drug use,
stimulant use, laxative use, nicotine use, cigarettes, vaping, etc. (the reader is referred to
Table 2 in Identification and Management of Eating Disorders in Children and Adolescents,
American Academy of Pediatrics Clinical Report) [17]. The AAP therefore did not identify
dietary supplements as a risk factor in its screening for eating disorders.

According to the DSM-V, dependence on enteral feeding or nutritional supplements
taken orally is a symptom or warning sign of an eating disorder, specifically Avoidant/
Restrictive Food Intake Disorder (ARFID) [4]. This should not be confused with a risk
factor; as mentioned above, a risk factor occurs before the behavior [11]. It is reasonable to
state that the abuse, not use, of some supplements may be a sign or symptom of an eating
disorder, not a risk factor.

3. Triggers

According to major professional organizations such as the Academy of Nutrition and
Dietetics (the Academy), a key aspect of the prevention and treatment of eating disorders
is to identify triggers, which have significant interindividual differences. A trigger in this
context is defined as “an antecedent that generates or provokes an eating disordered behav-
ior as a coping mechanism” [18]. The Academy’s guidance goes on to state “Each eating
disorder client will have unique triggers that are specific to their underlying psychopathol-
ogy. The nutrient composition of food, environmental variables such as location and smell,
and dysfunctional relationships with people are common triggers”. Dietary supplements
are not mentioned as a trigger in the guidance. However, the Academy recognizes the
importance of dietary supplements as part of the nutrition plan of care (Section 3.13A) [18].
It should also be noted that among those with an eating disorder, the most frequently used
or abused substances were alcohol, laxatives, emetics, diuretics, amphetamines/stimulants,
and other drugs/substances (i.e., not dietary supplements) [19–21].

4. Dietary Supplement Use in Adolescents

Monitoring the Future (MTF) is an epidemiological study conducted by researchers
from the University of Michigan’s Institute for Social Research, and since 1975, it has
assessed 12th grade students, and since the 1990s, 8th and 10th grade students as well. It
provides research-driven information regarding problem behaviors of the use of illegal
drugs, alcohol, and tobacco, and the non-prescription use of psychotherapeutic drugs. The
report states the following relative to diet pills: “Use of “diet pills”, which are over-the-
counter stimulants, were at the lowest level ever recorded by the survey in 2022 for lifetime,
past 12-month, and past 30-day use. Today’s levels of past 12-month use are more than
five times lower than their peak of 21% in 1982, when “diet pills” were first included on
the survey. After 1982, prevalence fell quickly over the next ten years to 8% in 1993; this
was a particularly positive development because nearly all these “diet pills” contained
phenylpropanolamine (PPA), which was marketed as an over-the-counter medication, not
as a dietary supplement. The Food and Drug Administration has since determined PPA
has health risks for the user and in 2005 removed PPA from over-the-counter sale. Use
stabilized through the mid-1990s at around 9.4%, rose after 1998 to reach 15.1% in 2002, and
then declined to today’s low of 1.6%”. This longitudinal study suggests a marked decline
in the use of “diet pills” by high-school-aged students [22].

The MTF report also provides information about some dietary supplements. For
example, it reports on creatine use. The report states the following: “Creatine is not a
hormone or a drug, but a nutrient found in the skeletal muscle of most animals. It is used
to reduce the recovery time of muscles, to increase muscle mass, and to thereby enhance
performance for high-intensity, short-duration exercises”. There was a significant increase
in use from 2021 to 2022, especially in 10th and 12th graders. The researchers suggest that
this increase was due to an increase in adolescents involved in weight training and fitness
endeavors during the pandemic; the increased use was not for weight loss purposes [22].
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Data from the National Health and Nutrition Examination Survey (NHANES) of
2017–2018 were used in a 2020 publication to estimate the prevalence of dietary supplement
use among U.S. children and adolescents <19 years of age. The data were categorized
as “takes a single dietary supplement” or “takes two or more dietary supplements” and
then categorized by specific dietary supplement product types. The data indicated that
approximately one-third of all children and adolescents took a single dietary supplement at
least once in the 30 days leading up to the survey. In adolescents, the most frequently used
dietary supplement was a multivitamin mineral (17.3%); Vitamin D was the second most
consumed dietary supplement (5.4%), followed by Vitamin C (4.2%). Weight loss or weight
gain supplements were not identified as supplements used most often by adolescents [23]. A
study using the NHANES 1999–2016 data aimed to characterize types and trends of dietary
supplements, especially non-vitamin/non-mineral dietary (NVNM) products, commonly
consumed by U.S. children along with motivations for their use. NVNM products included
omega-3 fats, probiotics, botanicals, protein, amino acids, carnitine, caffeine, etc. The
researchers reported that approximately 68% of children do not use dietary supplements
at all; 4% reported using NVNM supplements. Omega-3 was the most used NVNM
supplement, followed by probiotics. The two most common motivations for use were
“to maintain health” and “to improve overall health” [24]. Weight loss as a motivation to
use supplements and weight loss supplements were not reported by this cohort. Taken
collectively, these analyses of the NHANES data suggest that dietary supplements for
weight management or muscle growth are not used by a significant portion of teens.

A study of 348 athletes aged 15–18 years from 4 countries participating in 18 sports
was conducted to assess their knowledge and attitudes towards supplements. Protein was
the most widely consumed supplement, with 54.5% of the athletes reporting use of protein
supplements. The major motivation for consuming supplements was to enhance athletic
performance (34.5%) followed by health improvement (27%) and recovery (25.9%), with
only (10.9%) reporting physical appearance as a motivating factor. The males used signifi-
cantly more whey protein, creatine, amino acids, caffeine, and nitrous oxide compared to
females, who took more vitamins and mineral complexes, while there was an almost equal
use of energy drinks, glutamine, and carbohydrates between sexes [25]. The results of this
study are supported by a survey of 567 Canadian athletes aged 11–25 years who report
performance gains as the primary motivation for the use of dietary supplements such as
protein, creatine, and amino acids [26].

A cross-sectional study including 6212 girls and 4237 boys between the ages of 12 and
18 years was conducted to determine the prevalence and correlates of products used to
improve weight and shape. The authors concluded that the use of supplements to improve
weight and shape was rare and more common in males than females. They also reported
that the products being used, such as protein and creatine, were being used to gain weight
and muscle, not to lose weight [27]. While any attempt to change one’s body can be viewed
as body dissatisfaction, engaging in exercise training and consuming protein and other
non-vitamin/mineral supplements for increased muscle mass is also recommended as a
means to enhance health and fitness as well as to optimize performance and recovery in
sports [28–31].

In summary, the use of “diet pills” by adolescents appears to have decreased markedly
since 1982 [22]. Furthermore, the major motivations for dietary supplement use in adoles-
cents are to maintain or improve overall health, as well as for positive performance gains,
as opposed to diet and weight loss [27–35].

5. Studies that Attempt to Link Dietary Supplements to Eating Disorders

Activist organizations have cited studies alleging a connection between dietary supple-
ments and eating disorders [36,37]. These studies are characterized by faulty designs with
conclusions based on unsupported data. Furthermore, there is not a correct or common
definition of “dietary supplement” or “diet pills” used or applied to the referenced studies
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or to the proposed legislation. This is concerning, as such studies are being used to influence
policy and support legislation to reduce access to healthy nutrients for consumers.

A prospective study was conducted over a 15-year period to examine the association of
“diet pill” and laxative use for weight control with women with eating disorders. It should
be noted that the study did not clearly define “diet pill”, and laxatives were not classified as
dietary supplements but rather as over-the-counter medications. In their introduction, the
authors state that “an estimated 15% of adults report lifetime use of “diet pills” for weight
loss. Lifetime use of laxatives for weight control among adults is estimated at 5% and
from 15% to 62% in those with eating disorders” [32]. It should be noted that the reference
used to support this statement was based on a non-validated survey—the determination of
whether one used “diet pills” was made from the following question: “We would like you
to tell us about any other products that were NOT prescribed by a doctor that you have
taken to control your weight, including over-the-counter products such as pills, powders,
and liquids. This includes dietary supplements and natural or herbal weight loss aids not
prescribed by a doctor. Have you ever taken any of these products to control your weight?”
The response categories for all questions were “Yes, in the past 12 months,” “Yes, but not in
the past 12 months,” and “No” [33]. The question failed to define a dietary supplement
and did not differentiate them from over-the-counter medications (e.g., typical laxatives
and diuretics). Therefore, the amount of dietary supplement use by participants could not
be determined in this study.

Setting aside this methodological flaw in the survey question, results from this study
also have been wrongly cited as evidence of a causal relationship between “diet pills” and
eating disorders, but that causality was not demonstrated either. The survey purported
a correlation between individuals who reported using products to control their weight
and a subsequent diagnosis of an eating disorder. However, the association cannot be
characterized as causal, or even a contributing factor, to the subsequent diagnosis. Without
further elucidation, the eating disorder may have led to the use of “diet pills”. This study,
along with a similar study [34], are often cited by some as evidence of a prospective
causal link between products used for weight control and future eating disorder diagnosis.
However, it should be noted that the DSM-V makes no mention of dietary supplements
in its description of risk factors or diagnostic criteria [4]. While further investigation is
warranted to determine whether dietary supplement abuse is a valid screening criteria
for diagnosing an eating disorder, neither of these studies support a causal nature of
the relationship.

Separately, a cross-sectional study of university students aged 18–26 was conducted to
explore the connection between ergogenic supplement use and disordered eating attitudes
and behaviors and to compare differences by sex. A total of 1633 university undergraduate
students from 10 top-ranked National College Athletics Association (NCAA) Division I
colleges completed a non-validated online survey on supplement use, athletic activities,
and eating attitudes and behaviors. A major design flaw in this study is that illegal
substances and prescription drugs such as anabolic steroids, human growth hormone,
and androstenedione were grouped together with dietary supplements. These are not
dietary supplements and are not sold under this regulatory classification. The researchers
noted males reported higher supplement use than females. They also reported that female
supplement users had higher scores on eating disorder surveys than non-users. This
outcome, of course, is not an indication of a cause-and-effect relationship but rather an
association. As with the previous study, the dietary supplement use may have resulted
from, rather than being a cause of, the eating disorder. Information from this study should
be considered in light of its multiple limitations, including the use of a non-validated
survey as well as the misclassification of dietary supplements [9]. Another study by the
same team also included non-dietary supplement use in the assessment and suggested that
dietary supplements were laced with harmful substances without testing the supplements
the participants were consuming to determine if they were actually adulterated [10].
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A cross-sectional study of 6212 girls and 4237 boys aged 12–18 years was conducted
from 1996 to 1999 to explore the prevalence and correlates of products used to improve
weight and shape among male and female adolescents. An adapted version of the McKnight
Risk Factor Survey (MRFS) was used for assessment. Participants were asked, “During
the past year, how often did you use any of the following products because you thought
they would improve physical appearance or help you gain weight, strength, or muscle
mass?” They then were asked how often (never, less than monthly, monthly, weekly, or
daily) they used each of the following seven products: protein powder or shakes, creatine,
weight loss shakes/drinks, amino acids/hydroxy methylbutyrate (HMB), DHEA, growth
hormone, and anabolic/injectable steroids. They reported that “approximately 4.7% of the
boys and 1.6% of the girls used protein powder or shakes, creatine, amino acids/HMB,
dehydroepiandrosterone, growth hormone, or anabolic/injectable steroids at least weekly
to improve appearance or strength”. The authors concluded that “ . . . use of potentially
unhealthful products that are perceived to improve appearance, muscle mass, or strength is
relatively rare and more common among male than female individuals”. They interjected
their own biases without providing evidence that the products were “unhealthful”, and
they continued to say that the use of said products is harmful and leads to unhealthful
weight control methods, which contradicts their own results that indicate use is rare and
the motivation for use was primarily to increase muscle mass and strength rather than
lose weight. However, major concerns surrounding the design of this study include that
the data were collected more than 20 years ago, the researchers did not test the validity of
their adapted survey, and they grouped dietary supplements such as protein powder and
creatine with illegal drugs such as growth hormone and injectable anabolic steroids [27].
The study had several limitations, and the authors’ conclusions are highly misleading.

In the review article entitled “The Dangerous Mix of Adolescents and Dietary Sup-
plements for Weight Loss and Muscle Building Legal Strategies for State Action”, the
authors attempted to provide a rationale for state legislation to restrict access to dietary
supplements, particularly for adolescents, by providing alleged evidence of dangers of
weight loss and muscle-building supplements. They stated that health care providers
do not recommend the use of dietary supplements despite countless references stating
otherwise [35]. They failed to recognize that dietary supplements for weight gain are in
fact recognized by major professional organizations to prevent and treat many conditions
including sarcopenia, frailty, and eating disorders [18,28,38]. Furthermore, supplements
such as creatine have been shown to be safe and effective in children and teens and are
often used to manage several clinical concerns, including inborn errors of metabolism [39].
For a more in-depth review of this topic, see Jagim et al. 2021 [40]. It is concerning that
these articles refer to dietary supplements, laxatives, and illegal anabolic steroids as similar
products [27,35,41].

A retrospective observational study examining adverse events reported between
January 2004 and April 2015 in the Food and Drug Administration Adverse Event Reporting
System (AERS) on food and dietary supplements database was published by Or et al. in
2019. The authors attempted to quantify relative risk for “severe medical events” by
type of dietary supplement among individuals 0 to 25 years. They included 977 adverse
event reports in their analysis. They categorized the dietary supplements based on a
non-validated web search approach using only six categories: weight loss, colon cleanse,
muscle building, sexual function, vitamin, or other. It should be noted that this omits many
supplement categories such as cognitive function, joint health, digestive health, and more.
Furthermore, the categorization was based on subjective perceptions of claims found on the
internet, not necessarily reflective of the intent of use by the consumer. The authors reported
that “Among adults aged 18–25 years, the frequency of adverse events seemed to be the
highest for weight-loss supplements in both women and men. Within the 18–25 years
group, adverse events associated with supplements sold for muscle building, cleanse,
sexual function, and energy seem to be more commonly reported among men compared
with women”. It is unknown what statistical values support “seem to be”. It should be
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noted that vitamins were also associated with adverse events. This evaluation is flawed,
as the underlying data set from FDA that the authors accessed contains AERs that are
self-reported and based on associations, often not causal, and therefore, the consumption
of the supplement may not be related to the adverse event at all [42].

When discussing AERS for young children, it should be noted that the majority are
related to unintentional ingestions. In fact, in children aged 1–5 years, “Unintentional
Ingestion with Symptoms” represented 82% of the group [43]. When they are removed
from the AERs, the overall number is much lower, especially when considering the total
number of supplements ingested without any incidence during that same 12-year period.

6. Dietary Supplements in Eating Disorder Treatment

Dietary supplements, as a category, are sometimes falsely dismissed as being beyond
the oversight of the FDA and without demonstrated benefit. However, this ignores that
dietary supplements, which are subject to regulation by the FDA, are routinely used in the
treatment of eating disorders as well. It is standard of care to utilize dietary supplements as
part of a multidimensional treatment plan for eating disorders. The Academy of Nutrition
and Dietetics notes in their Revised 2020 Standards of Practice for the Professional Practice
of the Registered Dietitian that “dietary supplements, ranging from multivitamins, to
botanicals, to protein supplements, to calorie-protein supplements and more are standards
of care for those being treated for an eating disorder”. Dietary supplements are used as
part of recovery for an individual to support health and recovery [18].

7. Successful Prevention Programs

When determining actions designed to result in health behavior change, it is critical to
assess what has been reported in the scientific literature to be effective. While providing
a comprehensive discussion of the eating disorder prevention literature is outside the
context of this review, it is important to point out a few relevant successful efforts. Eating
disorder prevention efforts have made documented progress in interventions that have
been shown to reduce eating disorder symptomatology and risk of future eating disorders
by successfully translating eating disorder risk factor research [44–46]. One of the most
supported approaches is dissonance-based eating disorder prevention programs, referred
to as the Body Project. This initiative included several randomized (efficacy, effectiveness,
and comparative) trials and rigorous tests of the intervention theory carried out by multiple
independent research groups [45,47,48]. This prevention approach is based on the social
psychological principle of cognitive-dissonance theory [49]. A recent meta-analysis of
prevention programs identified 15 trials involving 5080 participants that tested whether
eating disorder prevention programs significantly improved outcomes. Healthy lifestyle
modification prevention programs, dissonance-based prevention programs, and a self-
esteem/self-efficacy prevention program significantly reduced the future onset of eating
disorders. Psychoeducational, cognitive behavioral, behavioral weight gain, interpersonal,
and family-therapy-based prevention programs did not significantly reduce the future onset
of eating disorders. Lifestyle modification and dissonance-based prevention programs
significantly reduced the future onset of eating disorders in multiple trials, producing a
54% to 77% reduction in future eating disorder onset [50].

Third-wave behavioral interventions such as Acceptance and Commitment Therapy,
Dialectical Behavior Therapy, Compassion-Focused Therapy, Functional Analytic Therapy,
Schema Therapy, Metacognitive Therapy, and Mindfulness-Based Cognitive Therapy or
Mindfulness-Based Stress Reduction are being used for prevention efforts in other mental
health conditions. The evidence specific to the use of these interventions for eating disorders
is growing. These interventions are based on changing cognitive processes, not cognitive
content. A recent meta-analysis examined whether third-wave behavioral interventions
are effective eating disorder prevention programs by assessing their effects on eating
disorder risk factors in individuals that did not have an eating disorder. The results
included 24 studies and indicated that third-wave behavioral interventions show potential



Nutrients 2023, 15, 2076 8 of 11

as effective eating disorder prevention programs. These interventions led to modest
improvements in eating disorder risk factors [51].

8. Discussion

Organizations advocating for policies to limit the ability of young people to purchase
dietary supplements have stated that dietary supplements independently increase the risk
of developing an eating disorder [37]. This conjecture contradicts the evidence base and
undermines the critical need for prevention and treatment strategies driven by evidence-
based guidelines. Those in support of these policies have stated dietary supplement use is
a trigger for eating disorders, despite a lack of evidence to support their hypothesis, and in
contrast to positions held by authoritative health organizations. Several of the statements
that these groups have released to support their initiatives have led to the circulation of
false information related to the causes and risk factors of eating disorders.

It is well documented that eating disorders are a significant health concern and it is
important to have policies in place to address the issue. However, these policies must be
driven by evidence-based, scientifically sound data. Health policy must also be carefully
evaluated in the context of a complete understanding of the multi-dimensional complexity
of the disease. It has been described that, “ . . . currently, US federal, state, and county or
city public health surveillance and evaluation systems gather very little if any data related
to eating disorders, disordered weight-related behaviors, or risk factors for or sequelae
of eating disorders” [41]. Basing policy recommendations on poorly designed research,
which includes non-validated surveys that do not accurately classify dietary supplements,
is problematic and irresponsible. This could lead to the allocation of limited resources and
attention to a single issue that is ill-defined and has been improperly evaluated. It has
been correctly stated that “ . . . federal, state, and local policies and health care practices
exacerbate eating disorders and disordered eating behaviors through either neglect or
noxious effects of insufficiently evaluated programs and interventions” [41]. Furthermore,
focusing on this single issue with little to no scientific support is harmful and distracts from
efforts that would otherwise support properly informed interventions. Restricting dietary
supplement access is incongruent with the advice of authoritative health professional
organizations that play a key role in eating disorder treatment guidelines. One of the
greatest concerns related to restricting access to dietary supplements of any type is that
they support health for many individuals and are often included as part of care plans for
many conditions.

9. Conclusions

The evidence to date does not support a causative role for dietary supplements in
eating disorders. The use of dietary supplements for weight management in both male and
female teens appears to be declining, and the objective of weight loss is not observed as a
common motivation for the use of dietary supplements among this age group. There is
some evidence to suggest a potential link between the use of some products and a later
eating disorder diagnosis. However, this appears to be more of a symptom or associated
behavior potentially valuable as a screening tool as opposed to demonstrating causality [11].
Therefore, it may be reasonable to state that the abuse, not use, of certain supplements may
be associated with an eating disorder rather than being a risk factor.

However, there are established prevention and treatment programs for the disorder
which trained health care professionals can utilize. Attention to the complex genetic,
environmental, psychological, and cultural factors already identified may be useful to
specific treatment approaches. Public health policy and resources should be focused on
scientifically established approaches to reduce the prevalence of eating disorders.
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using sports supplements among young athletes. J. Int. Soc. Sport. Nutr. 2019, 16, 27. [CrossRef]

26. Parnell, J.A.; Wiens, K.; Erdman, K.A. Evaluation of congruence among dietary supplement use and motivation for supplementa-
tion in young, Canadian athletes. J. Int. Soc. Sport. Nutr. 2015, 12, 49. [CrossRef] [PubMed]

27. Field, A.E.; Austin, S.B.; Camargo, C.A., Jr.; Taylor, C.B.; Striegel-Moore, R.H.; Loud, K.J.; Colditz, G.A. Exposure to the mass
media, body shape concerns, and use of supplements to improve weight and shape among male and female adolescents. Pediatrics
2005, 116, e214–e220. [CrossRef] [PubMed]

28. Jäger, R.; Kerksick, C.M.; Campbell, B.I.; Cribb, P.J.; Wells, S.D.; Skwiat, T.M.; Purpura, M.; Ziegenfuss, T.N.; Ferrando, A.A.;
Arent, S.M.; et al. International Society of Sports Nutrition Position Stand: Protein and exercise. J. Int. Soc. Sport. Nutr. 2017,
14, 20. [CrossRef] [PubMed]

29. Camargo, L.D.R.; Doneda, D.; Oliveira, V.R. Whey protein ingestion in elderly diet and the association with physical, performance
and clinical outcomes. Exp. Gerontol. 2020, 137, 110936. [CrossRef] [PubMed]

30. Kreider, R.B.; Kalman, D.S.; Antonio, J.; Ziegenfuss, T.N.; Wildman, R.; Collins, R.; Candow, D.G.; Kleiner, S.M.; Almada, A.L.;
Lopez, H.L. International Society of Sports Nutrition position stand: Safety and efficacy of creatine supplementation in exercise,
sport, and medicine. J. Int. Soc. Sport. Nutr. 2017, 14, 18. [CrossRef]

31. Kreider, R.B.; Stout, J.R. Creatine in Health and Disease. Nutrients 2021, 13, 447. [CrossRef]
32. Levinson, J.A.; Sarda, V.; Sonneville, K.; Calzo, J.P.; Ambwani, S.; Austin, S.B. Diet Pill and Laxative Use for Weight Control and

Subsequent Incident Eating Disorder in US Young Women: 2001–2016. Am. J. Public Health 2020, 110, 109–111. [CrossRef]
33. Blanck, H.M.; Serdula, M.K.; Gillespie, C.; Galuska, D.A.; Sharpe, P.A.; Conway, J.M.; Khan, L.K.; Ainsworth, B.E. Use of

nonprescription dietary supplements for weight loss is common among Americans. J. Am. Diet. Assoc. 2007, 107, 441–447.
[CrossRef]

34. Hazzard, V.M.; Simone, M.; Austin, S.B.; Larson, N.; Neumark-Satainer, D. Diet pill and laxative use for weight control predicts
first-time receipt of an eating disorder diagnosis within the next 5 years among female adolescents and young adults. Int. J. Eat.
Disord. 2021, 54, 1289–1294. [CrossRef] [PubMed]

35. Pomeranz, J.L.; Barbosa, G.; Killian, C.; Austin, S.B. The Dangerous Mix of Adolescents and Dietary Supplements for Weight Loss
and Muscle Building: Legal Strategies for State Action. J. Public Health Manag. Pract. 2015, 21, 496–503. [CrossRef] [PubMed]

36. Bauer, J.; Biolo, G.; Cederholm, T.; Cesari, M.; Cruz-Jentoft, A.J.; Morley, J.E.; Phillips, S.; Sieber, C.; Stehle, P.; Teta, D.; et al.
Evidence-based recommendations for optimal dietary protein intake in older people: A position paper from the PROT-AGE
Study Group. J. Am. Med. Dir. Assoc. 2013, 14, 542–559. [CrossRef] [PubMed]

37. STRIPED. Out of Kids’ Hands: Protecting Young People from Dangerous Weight Loss and Muscle-Building Products. Available
online: https://www.hsph.harvard.edu/striped/out-of-kids-hands/ (accessed on 25 February 2023).

38. Deutz, N.E.; Bauer, J.M.; Barazzoni, R.; Biolo, G.; Boirie, Y.; Bosy-Westphal, A.; Cederholm, T.; Cruz-Jentoft, A.; Krznariç, Z.; Nair,
K.S.; et al. Protein intake and exercise for optimal muscle function with aging: Recommendations from the ESPEN Expert Group.
Clin. Nutr. 2014, 33, 929–936. [CrossRef]

39. Sarris, J.; Ravindran, A.; Yatham, L.N.; Marx, W.; Rucklidge, J.J.; McIntyre, R.S.; Akhondzadeh, S.; Benedetti, F.; Caneo, C.; Cramer,
H.; et al. Clinician guidelines for the treatment of psychiatric disorders with nutraceuticals and phytoceuticals: The World
Federation of Societies of Biological Psychiatry (WFSBP) and Canadian Network for Mood and Anxiety Treatments (CANMAT)
Taskforce. World J. Biol. Psychiatry 2022, 23, 424–455. [CrossRef]

40. Jagim, A.R.; Kerksick, C.M. Creatine Supplementation in Children and Adolescents. Nutrients 2021, 13, 664. [CrossRef]
41. Austin, S.B.; Hutcheson, R.; Wickramatilake-Templeman, S.; Velasquez, K. The Second Wave of Public Policy Advocacy for Eating

Disorders: Charting the Course to Maximize Population Impact. Psychiatr. Clin. N. Am. 2019, 42, 319–336. [CrossRef] [PubMed]
42. Or, F.; Kim, Y.; Simms, J.; Austin, S.B. Taking Stock of Dietary Supplements’ Harmful Effects on Children, Adolescents, and Young

Adults. J. Adolesc. Health 2019, 65, 455–461. [CrossRef] [PubMed]
43. Palmer, M.E.; Haller, C.; McKinney, P.E.; Klein-Schwartz, W.; Tschirgi, A.; Smolinske, S.C.; Woolf, A.; Sprague, B.M.; Ko, R.;

Everson, G.; et al. Adverse events associated with dietary supplements: An observational study. Lancet 2003, 361, 101–106.
[CrossRef]

44. Atkinson, M.J.; Wade, T.D. Does mindfulness have potential in eating disorders prevention? A preliminary controlled trial with
young adult women. Early Interv. Psychiatry 2016, 10, 234–245. [CrossRef] [PubMed]

45. Stice, E.; Marti, C.N.; Spoor, S.; Presnell, K.; Shaw, H. Dissonance and healthy weight eating disorder prevention programs:
Long-term effects from a randomized efficacy trial. J. Consult. Clin. Psychol. 2008, 76, 329–340. [CrossRef]

46. Stice, E.; Rohde, P.; Shaw, H.; Marti, C.N. Efficacy trial of a selective prevention program targeting both eating disorders and
obesity among female college students: 1- and 2-year follow-up effects. J. Consult. Clin. Psychol. 2013, 81, 183–189. [CrossRef]

47. Halliwell, E.; Diedrichs, P.C. Testing a dissonance body image intervention among young girls. Health Psychol. 2014, 33, 201–204.
[CrossRef]

48. Matusek, J.A.; Wendt, S.J.; Wiseman, C.V. Dissonance thin-ideal and didactic healthy behavior eating disorder prevention
programs: Results from a controlled trial. Int. J. Eat. Disord. 2004, 36, 376–388. [CrossRef] [PubMed]

49. Dakanalis, A.; Clerici, M.; Stice, E. Prevention of eating disorders: Current evidence-base for dissonance-based programmes and
future directions. Eat. Weight. Disord. 2019, 24, 597–603. [CrossRef]

https://doi.org/10.1186/s12970-019-0294-7
https://doi.org/10.1186/s12970-015-0110-y
https://www.ncbi.nlm.nih.gov/pubmed/26677351
https://doi.org/10.1542/peds.2004-2022
https://www.ncbi.nlm.nih.gov/pubmed/16061574
https://doi.org/10.1186/s12970-017-0177-8
https://www.ncbi.nlm.nih.gov/pubmed/28642676
https://doi.org/10.1016/j.exger.2020.110936
https://www.ncbi.nlm.nih.gov/pubmed/32289487
https://doi.org/10.1186/s12970-017-0173-z
https://doi.org/10.3390/nu13020447
https://doi.org/10.2105/AJPH.2019.305390
https://doi.org/10.1016/j.jada.2006.12.009
https://doi.org/10.1002/eat.23531
https://www.ncbi.nlm.nih.gov/pubmed/33949709
https://doi.org/10.1097/PHH.0000000000000142
https://www.ncbi.nlm.nih.gov/pubmed/25248073
https://doi.org/10.1016/j.jamda.2013.05.021
https://www.ncbi.nlm.nih.gov/pubmed/23867520
https://www.hsph.harvard.edu/striped/out-of-kids-hands/
https://doi.org/10.1016/j.clnu.2014.04.007
https://doi.org/10.1080/15622975.2021.2013041
https://doi.org/10.3390/nu13020664
https://doi.org/10.1016/j.psc.2019.01.013
https://www.ncbi.nlm.nih.gov/pubmed/31046933
https://doi.org/10.1016/j.jadohealth.2019.03.005
https://www.ncbi.nlm.nih.gov/pubmed/31176525
https://doi.org/10.1016/S0140-6736(03)12227-1
https://doi.org/10.1111/eip.12160
https://www.ncbi.nlm.nih.gov/pubmed/24894735
https://doi.org/10.1037/0022-006X.76.2.329
https://doi.org/10.1037/a0031235
https://doi.org/10.1037/a0032585
https://doi.org/10.1002/eat.20059
https://www.ncbi.nlm.nih.gov/pubmed/15558649
https://doi.org/10.1007/s40519-019-00719-3


Nutrients 2023, 15, 2076 11 of 11

50. Stice, E.; Onipede, Z.A.; Marti, C.N. A meta-analytic review of trials that tested whether eating disorder prevention programs
prevent eating disorder onset. Clin. Psychol. Rev. 2021, 87, 102046. [CrossRef] [PubMed]

51. Linardon, J.; Gleeson, J.; Yap, K.; Murphy, K.; Brennan, L. Meta-analysis of the effects of third-wave behavioural interventions
on disordered eating and body image concerns: Implications for eating disorder prevention. Cogn. Behav. Ther. 2019, 48, 15–38.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.cpr.2021.102046
https://www.ncbi.nlm.nih.gov/pubmed/34048952
https://doi.org/10.1080/16506073.2018.1517389
https://www.ncbi.nlm.nih.gov/pubmed/30307377

	Introduction 
	Known Risk Factors for Eating Disorders 
	Triggers 
	Dietary Supplement Use in Adolescents 
	Studies that Attempt to Link Dietary Supplements to Eating Disorders 
	Dietary Supplements in Eating Disorder Treatment 
	Successful Prevention Programs 
	Discussion 
	Conclusions 
	References

