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A B S T R A C T   

Most dietary supplements for weight loss and muscle growth lack scientific evidence in support of product claims 
and contain ingredients that can be harmful to health. Many people, however, still use these products. This paper 
aims to address a gap in the knowledge of the number and types of marketing claims appearing on dietary 
supplements for weight loss and muscle building and how they relate to the presence of an FDA disclaimer. We 
identified all products (n = 110) found in the weight loss and muscle building section of three stores (a phar-
macy, supermarket, and superstore) in the Boston, MA area during 2013. We performed a content analysis to 
assess the presence of marketing claims displayed on product packaging, including claims about weight loss, 
safety, quality, and scientific evidence. Warnings and the FDA disclaimer were also coded. We found that, on 
average, products displayed 6.5 claims. Among weight loss- and muscle building- related claims, claims about 
reducing weight, BMI, or body fat were most common (60.9%), followed by protein claims (40.0%). Nearly half 
of the products made claims that scientific research supported product use. Products with the FDA disclaimer 
(53.6%) or a warning for vulnerable populations (56.4%) had a higher average number of claims compared to 
products without the disclaimer or warning (p < 0.001). Dietary supplements for weight loss and muscle building 
displayed many marketing claims promising weight loss despite a lack of scientific evidence that such products 
can be used safely and effectively. Greater FDA regulation of these marketing claims are needed.   

1. Introduction 

National surveys consistently report that about half of Americans 
want to lose weight (Reinhart, 2019), but weight loss can be an elusive 
goal (Brownell, 2010). It is therefore not surprising that many people 
turn to dietary supplements for weight loss, which are often marketed as 
fast, simple, and easy ways to lose weight (Gibson-Moore, 2010). In one 
survey, 34% of adults in a nationally representative sample reported 
making a serious weight loss attempt using an over-the-counter sup-
plement such as an appetite suppressant, weight loss product, or herbal 
product (Pillitteri et al., 2008), and about five percent of high schoolers 
reported using diet pills to lose weight (Kann et al., 2014). 

Abuse of over-the-counter diet products for weight control is 
growing among men and women spanning racial, ethnic, and 

socioeconomic groups (Kann et al., 2014; Blanck et al., 2007). These 
trends are problematic as a majority of studies evaluating dietary sup-
plements for weight loss find that they are ineffective at producing the 
promised results (Laddu et al., 2011; Maunder et al., 2020), have no 
effect beyond placebos (Gibson-Moore, 2010), and may cause harm 
(Geller et al., 2015; Zheng and Navarro, 2015; Or et al., 2019). Such 
products can encourage unhealthy weight loss practices, and individuals 
with anorexia nervosa and bulimia nervosa are at particular risk of 
misusing them (Hackett and Krska, 2012). Product ingredients can lead 
to serious health consequences, including heart palpitations, hemor-
rhagic stroke, and sudden cardiac arrest (Venhuis et al., 2014; Cohen 
et al., 2015; Eliason et al., 2012). One study estimated that over 20,000 
emergency department visits per year were attributable to dietary sup-
plements, with approximately 25% of those attributed to weight loss 
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products (Geller et al., 2015). Additionally, diet product claims may 
exacerbate unrealistic standards of weight and weight loss (Pirsch et al., 
2013). 

People may be using these products, in part, because they do not 
realize they are not well regulated by the government. About half of 
Americans in a nationally representative survey and over 60% of college 
students in another study incorrectly believe that all dietary supple-
ments must be approved for safety and efficacy before being sold to the 
public, as is the case for over-the-counter and prescription drugs (Pil-
litteri et al., 2008; Dodge et al., 2011). In reality, dietary supplements for 
weight loss and muscle building are regulated through the Dietary 
Supplement Health and Education Act (DSHEA) of 1994 (Dietary Sup-
plement Health and Education Act, 1994). A product is regulated by the 
U.S. Food and Drug Administration (FDA) as a drug if it makes disease 
claims about treating, preventing, or curing a specific disease (Office of 
Inspector General, 2012). Instead, most dietary supplements make 
claims about a product’s structural or functional effects (“structure/ 
function claims”) on the human body without a disease-related claim. 
When such structure/function claims appear (e.g., curbs appetite to help 
with weight loss19), DSHEA requires products to also display the 
following prominently placed and bolded disclaimer: “These statements 
have not been evaluated by the Food and Drug Administration. This product is 
not intended to diagnose, treat, cure or prevent any disease” (Dietary Sup-
plement Health and Education Act, 1994). Manufacturers are not 
required to test the safety of their products before going to market and 
are allowed to make truthful and not misleading structure/function 
claims based on their own internal evidence (Dietary supplements, 
2012). Problematically, a study examining the structure/function claims 
on dietary supplement print ads found that many of these claims, such as 
“rebuilds joints”, mimic health claims, which may cause consumers to 
believe these dietary supplements are curative (Avery et al., 2017). In 
2012, the U.S. Department of Health and Human Services Office of 
Inspector General (OIG) conducted an audit of dietary supplements due 
to increased concerns regarding the use of structure/functions claims 
combined with the FDA’s lack of authority to evaluate these claims prior 
to them going to market. This audit included 60 weight loss dietary 
supplements, all of which had at least one structure/function claim, with 
~7% not displaying the required FDA disclaimer (Office of Inspector 
General, 2012). More concerning is that a larger proportion of the 
products (18%) included health claims on their labels (e.g. “Adequate 
calcium may reduce the risk of osteoporosis.”) (Office of Inspector 
General, 2012). 

The FDA only has the authority to stop the sale of dietary supple-
ments after they are marketed if either the labeling includes unautho-
rized claims or enough consumers report adverse effects. In a study of 
dietary supplement recalls in the U.S., 27% of the 237 recalled dietary 
supplements were for weight loss, while 31% were for bodybuilding 
(Harel et al., 2013). All were recalled due to unapproved drug in-
gredients. Despite such recalls, prohibited substances are still found in 
these products (Cohen et al., 2021). 

Although previous studies have investigated weight loss advertising, 
including print media and online ads (Avery et al., 2017; Ethan et al., 
2016; Kruger, 2012), there have been few comprehensive studies 
examining a range of marketing strategies and claims appearing on the 
product packaging of dietary supplements for weight loss and muscle 
building. Therefore, the aims of this study were to build on the 2012 OIG 
report by: 1) documenting the prevalence of potentially misleading 
advertising claims on a larger sample of dietary supplements for weight 
loss and muscle building, and 2) examining whether the number of 
marketing claims is associated with the presence of warnings for 
vulnerable populations and the FDA disclaimer. We hypothesized that 
the presence of the FDA disclaimer or other warnings would be associ-
ated with a greater number of marketing claims because companies may 
either feel greater license to make claims given the disclaimer or try to 
compensate for the disclaimer with additional claims (Loewenstein 
et al., 2012). This research can help inform efforts by the FDA to protect 

the public from misleading marketing practices on dietary supplements 
for weight loss and muscle building (U.S. Food & Drug Administration, 
2019). 

2. Methods 

Two research assistants collected data on dietary supplements for 
weight loss and muscle building from May to November 2013 at a CVS 
Pharmacy, Shaw’s supermarket, and a Target superstore in the Boston, 
Massachusetts, USA metropolitan area. DSHEA defines dietary supple-
ments as “a product (other than tobacco) intended to supplement the diet 
that bears or contains one or more of the following dietary ingredients: a 
vitamin; a mineral; an herb or other botanical; an amino acid; a dietary 
substance for use by man to supplement the diet by increasing the total dietary 
intake; or a concentrate, metabolite, constituent, extract, or combination of 
any ingredient described”. Although dietary supplements are supposed to 
display Supplement Facts panels instead of Nutrition Facts panels, if the 
item was located in the weight loss and muscle building aisles and met 
the DSHEA definition of a supplement, we included it in our sample 
regardless of whether it had a Supplement or Nutrition Facts panel. 

Research assistants recorded all available unique pills, shakes, 
powders, and bars in the weight loss and muscle building store aisles; 
diet products appearing elsewhere in the stores were not included. Only 
one flavor was recorded for products with multiple flavors. Out-of-stock 
products and products that made no specific references to weight or 
body (e.g., energy pills, general nutrition shakes and snack bars) were 
excluded. We obtained data on 111 products, but one was dropped due 
to incomplete coding data. The final analytic sample included 110 
products. Research assistants photographed all sides of each product in 
the store. 

The research team reviewed the types of marketing appearing on 
each product to inform the development of a codebook (available upon 
request), which was used to perform a content analysis of the package 
marketing. Weight loss- and muscle building- related claims appearing 
on the products were categorized as: cleansing (e.g., detoxifying), 
weight loss mechanisms (e.g., block carbohydrates), weight loss results 
(e.g., reduce body fat), wellbeing (e.g., increases energy), or nutrient 
claims (e.g., low calorie). We also examined whether the packaging had 
claims that referenced scientific studies and if there were warning labels. 
Table 1 displays all claim themes with examples. Research assistants also 
recorded the product’s form (e.g., pill, shake, bar) and price per dose. 

Thirty-five percent of the sample (n = 39) were randomly selected 
and double coded to determine inter-rater reliability. All included var-
iables had a kappa coefficient of 0.80 or higher or a percent agreement 
greater than 97% (indicating only one disagreement between two 
coders). Percent agreement was included in the analyses as a check on 
kappa, which can yield very low reliability coefficients for variables 
with high agreement (Feinstein and Cicchetti, 1990). The remaining 
products were divided between the two researchers and coded individ-
ually. We excluded 14 claims that did not meet our reliability criteria 
(one mechanism claim, three results claims, one wellbeing claim, four 
nutrient claims, and five non-weight loss/other marketing claims). All 
other claims were included in the analyses. See Table 1. 

3. Statistical analyses 

We present descriptive statistics summarizing the frequency of 
different claim types and the mean number of claims per package. We 
also report the number of products that displayed an FDA disclaimer 
informing consumers when claims on a product have not been approved 
by the FDA and/or a warning that the product was not safe for vulner-
able populations (i.e., children or pregnant women). Using t-tests, we 
examined whether the presence of the FDA disclaimer and the presence 
of a warning for vulnerable populations were associated with more 
overall claims or specific types of claims on a product. We hypothesized 
that the presence of a disclaimer or warning would be associated with an 
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increased number of claims on the product. All tests were two-tailed and 
based on a 0.05 significance level. We used the Benjamini-Hochberg 
procedure to correct for multiple testing. Statistical analyses were per-
formed using Stata 16 statistical software package (StataCorp, 2019). 

4. Results 

On average, products had 6.5 (SD: 2.5) claims per package. Product 
prices ranged from $1.49 (an individually packaged protein bar) to 
$42.79 (a bottle of 56 pills). The median price per daily dose was $2.03 
among the 71 products (64.5%) that listed a recommended maximum 
daily dosage. Nearly half (46.4%) of the products were categorized as 
pills (e.g., tablets, capsules), while the remaining half were nearly 
evenly distributed between bars (19.1%), liquids (including shakes or 

drops; 16.4%), and powders (13.6%). Five products (such as candy or 
tea bags) were categorized as “other.” Thirty-four (30.9%) of the prod-
ucts were found in two or more stores, but each product was only coded 
once. 

4.1. Weight loss- and muscle building-related claims 

Among the weight loss- and muscle building- related claims, claims 
about reducing weight, BMI, or body fat were the most common 
(60.9%), followed by protein claims such as “high protein” (40.0%), and 
then claims about guaranteeing success (31.8%). About a quarter of all 
products included claims about quick weight loss, being low in calories, 
or boosts in metabolism. Table 2 lists the top ten most frequently 
observed weight loss- and muscle building- related claims in the sample. 

4.2. Other marketing strategies 

Forty-seven percent (n = 52) of products had claims about scientific 
research supporting product use. Twenty-seven percent of products (n =
30) made claims that described the product as “fast-acting,” “long last-
ing,” or “maximum strength”, and 12.7% (n = 14) featured a person 
endorsing the product (e.g., celebrity, physician, company representa-
tive). Fourteen percent (n = 15) boasted awards on the package, such as 
being the number-one selling brand. Table 2 lists the top five most 
frequently used non-weight or muscle building- related marketing 
strategy. 

4.3. FDA disclaimer 

As summarized in Table 3, 53.6% (n = 59) of the products included 
the FDA disclaimer, which appeared either on the side or back of the 
package. Products with the disclaimer had a higher overall average 
number of claims (7.4 [SD: 2.5]) compared to products without the 
disclaimer (5.5 [SD: 2.0]; p < 0.001), and a higher average number of 
results claims (e.g., “quick weight loss” or “increase muscle mass”) in 
particular (1.8 [SD: 0.8] vs. 0.8 [SD: 0.7]; p < 0.001). Products without 
the FDA disclaimer, however, had more nutrient claims (e.g., “low carb” 
or “low calorie”) as compared to products with the disclaimer (2.2 
[SD:1.2] vs. 0.08 [SD: 0.3]; p < 0.001). See Table 3. 

Table 1 
Categoriesa and claims assessed on the packaging of weight loss and muscle 
building dietary supplements found in three stores in Boston, Massachusetts.  

Weight Loss- & Muscle Building- Related Claims 

Cleansing Claims   
Eliminate excess water/waste/matter, “flush”  
Reduce bloating/puffiness  
Detoxifying  
Cleansing/clean/purifying 

Mechanism 
Claims   

Suppresses hunger, keeps you full or satisfied, decreases 
appetite, curbs cravings  
Burn/block calories  
Increase/boosts metabolism or says “thermogenic” 

Results Claims   
Reduce body fat, BMI, or promotes weight loss  
Money back guarantee; guarantees success, “or your money 
back”  
Fast, easy simple, quick weight loss  
Increase muscle mass  
Tones, sculpts, leans  
Get fit  
Lose >5lbs per week (in writing or charts)  
Rids stubborn fat or lose last 5 lbs 

Wellbeing claims   
Improves mental performance, alertness, focus  
Supports or improves mood, makes you happy, feel good  
Reduces stress  
Boosts self-esteem or confidence  
Helps immunity or combats illness, makes you happy 

Nutrient Claims (outside of nutrition facts)  
Low carb, no carb, # grams of carbs  
Low sugar, sugar free, # grams of sugar  
High protein, # grams of protein  
Low calorie, # calories  
High fiber, # grams of fiber, kind of fiber 

Non-Weight Loss Claims/Other Marketing  
Performance claims (e.g., quick, fast-acting, etc.)  
Side effect descriptions  
Claims about scientific research findings  
FDA approved  
Product endorsement (e.g., by a physician)  
Product testimonials  
Product awards  
Ingredients includes “blends” (e.g., muscle building blend)  
Website link  

a The following variables did not meet inter-coder reliability and were not 
included in the final analysis: burn/block fat; burn/block carbohydrates; get thin 
or slim, reduce waistline, flat abs, belly fat; get the body you’ve always wanted; 
improve athletic performance increase endurance; increases energy or stamina, 
reduce fatigue or tiredness; low fat, fat free, # grams of fat; mentions caffeine; 
pure or natural, from nature, herbal, authentic, natural way to lose weight 
(except “natural flavors”); touts healthy ingredients excluding fiber (e.g., green 
tea, vitamins, berries); safety claims (e.g., statement that manufacturer is under 
strict quality control); descriptions of the product’s functional mechanism in-
gredients; imagery (e.g., scientific images such as graphs, fruits/vegetables, 
scales); promotions (e.g., offer of something free). 

Table 2 
Ranking of most common weight loss- and muscle building-related claims and 
other marketing strategies on dietary supplement packaging on 110 diet prod-
ucts found in three stores in Boston, Massachusetts.   

Weight loss- & muscle building-related claims % of products with 
claim 

1 Reduce body fat, BMI, or promotes weight loss  60.9 
2 High protein, # grams of protein  40.0 
3 Money back guarantee; guarantees success, “or your 

money back”  
31.8 

4 Suppresses hunger, keeps you full or satisfied, decreases 
appetite, curbs cravings  

30.0 

5 Fast, easy simple, quick weight loss  25.5 
6 Low calorie, # calories  26.4 
7 Increase/boosts metabolism or says “thermogenic”  22.7 
8 High fiber, # grams of fiber, kind of fiber  18.2 
9 Low sugar/sugar free/# grams of sugar  16.4 
10 Helps immunity, combats illness  10.9  

Other marketing strategies  
1 Side effect descriptions  60.9 
2 Ingredients listed as blends (e.g. “muscle building 

blend”)  
51.8 

3 Mention of science or research  47.3 
4 Performance claims (e.g., fast acting)  27.3 
5 Product endorsement  12.7  
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4.4. Warnings for children and/or pregnant and nursing women 

Many packages (56.4%) indicated that vulnerable groups such as 
children and pregnant or nursing women should avoid using the prod-
uct. Like the FDA disclaimer, the presence of these warnings was sta-
tistically significantly associated with a greater mean number of overall 
claims on the package (7.3 [SD: 2.5] vs. 5.5 [SD: 2.0]; p < 0.001). 
Products with these warnings were also more likely to have results 
claims [0.8 [SD:0.7] vs. 1.8 [SD: 0.8], p < 0.001], but as with the 
presence of an FDA disclaimer, were significantly less likely to have 
nutrient claims [2.2 [SD : 1.3] vs. 0.2 [SD : 0.7], p < 0.001]. See 
Table 3. 

5. Discussion 

The purpose of this study was to describe the different types and 
frequency of marketing claims found on the packaging of weight loss 
and muscle building dietary supplements. We found that on average, 
weight loss and muscle building products displayed approximately 6.5 
claims per package, and these claims ranged from promises of easy 
weight loss to assurances of scientific evidence. Products with the FDA 
disclaimer or warnings for vulnerable groups displayed significantly 
more claims than products that did not have those disclosures. 

The high number of claims found on these packages deserves 
attention. A U.S. OIG report revealed that documentation from many 
weight loss and immune support supplement manufacturers did not 
meet the FDA’s criteria for competent and reliable evidence in support of 
packaging promises (Office of Inspector General, 2012). Many dietary 
supplements avoid accusations of false weight loss claims by including 
language explaining that the product can produce weight loss when 
combined with a reduced calorie diet and exercise. In addition, the 
number of these potentially misleading statements was greater when 
there was a disclaimer or warning. Prior studies on disclaimers have 
shown that including them may make companies feel more license to 
make unsubstantiated or biased claims (Loewenstein et al., 2012). 
Further, even when the FDA disclaimer appeared on the product pack-
aging, it was relegated to the back and side of the product (not the front), 
so consumers may not even see it before purchasing or consuming the 
product. These findings suggest the FDA disclaimer should be required 
to appear on the front of all dietary supplement packaging in font that is 
accessible in size, style, and color so that it is easily visible to the 
consumer. 

Greater regulation is needed for the content of the marketing claims 
appearing on weight loss and muscle building supplements. Nearly 95% 
of the supplements we examined had at least one statement related to 
weight loss, and almost half of the dietary supplements in our sample 

mentioned science or research on the package. Although we did not 
examine the research underlying each scientific claim made, in general, 
there is a lack of scientific evidence supporting the use of dietary sup-
plements for weight loss and muscle building (Laddu et al., 2011; 
Maunder et al., 2020), and many of these products may have adverse 
side effects (Zheng and Navarro, 2015; Or et al., 2019). Regulations 
requiring these products to have rigorous scientific evidence supporting 
marketing claims may help protect consumers. In addition to these 
claims, 13% of the sampled products had an endorsement by a celebrity, 
physician, athlete, etc., which has been found to increase sales (Elberse 
and Verleun, 2012). 

A recent study showed that of the dietary supplements identified by 
the FDA between 2007 through 2016 that were adulterated with banned 
or potentially unsafe ingredients, 41% were for weight loss and 12% 
were for muscle building (Tucker et al., 2018). These numbers are 
consistent with FDA’s more recently published list of dietary supple-
ments containing potentially dangerous ingredients, of which 35% are 
for weight loss and 8% are for muscle building (U.S. Food & Drug 
Administration, 2021). Research uncovering these issues has grown over 
the last 15 years (Maunder et al., 2020; Or et al., 2019; Eichner et al., 
2016; Cohen et al., 2019), but there continues to be a lack of regulation 
that needs to be addressed. 

This research study has several limitations. First, our data are from 
2013, so our sample only partially reflects what is available in the 
marketplace today, though they are representative of the types of 
products that can be found. Of the products in our sample, 40.9% of 
them are captured in the NIH Dietary Supplement Label Database 
(DSLD), a database that lists dietary supplements sold in the U.S. We also 
searched each of the brand websites in 2021 for the products in our 
sample and found that 55.5% (n = 61) of them are still being offered. 
However, no study detailing the claims on weight loss and muscle 
building dietary supplements has been published since 2013. Second, 
our study is only able to show an association and not a causal rela-
tionship between the presence of the FDA disclaimer and more claims. 
Third, our sample only includes weight loss and muscle building prod-
ucts available at three stores in a relatively small geographic area, so we 
do not know if the results would generalize to the national market of 
these products. However, the stores we selected are large chain retailers 
that likely sell similar items store to store. Finally, we lack data from 
online retailers and if a popular product was out of stock, we were not 
able to code the marketing on its packaging. 

The study also has several strengths. First, we assessed claims on 
nearly all dietary supplements for weight loss and muscle building 
available in three major chain retailers. Second, this is one of the first 
studies to provide detailed information about the types of marketing and 
claims appearing on these products. Third, this is the first study to show 

Table 3 
Associations between FDA disclaimer or warnings for children and/or pregnant women and the number of packaging claims on weight loss/muscle building dietary 
supplements.   

Without FDA 
Disclaimer 
n = 51 

With FDA 
Disclaimer 
n = 59 

t- 
Statistic 

Unadjusted p- 
valuea 

Without warning for 
vulnerable populations 
n = 48 

With warning for 
vulnerable populations 
n = 62 

t- 
Statistic 

Unadjusted p- 
valuea 

Claim Category Mean (SD) Mean (SD)   Mean (SD) Mean (SD)   
Total Claims 5.5 (2.0) 7.4 (2.5) − 4.3  <0.001 5.5 (2.0) 7.3 (2.5) − 4.2  <0.001 
Weight Loss 

Claims 
4.0 (1.6) 4.3 (2.1) − 0.9  0.355 4.0 (1.7) 4.3 (2.1) − 0.9  0.381 

Cleansing 
Claims 

0.1 (0.5) 0.3 (1.0) − 1.4  0.172 0.0 (0.0) 0.4 (1.0) − 2.5  0.014 

Mechanism 
Claims 

0.4 (0.5) 0.8 (0.9) − 2.4  0.019 0.5 (0.6) 0.7 (0.9) − 1.7  0.099 

Results Claims 0.8 (0.7) 1.8 (0.8) − 7.2  <0.001 0.8 (0.7) 1.8 (0.8) − 6.6  <0.001 
Wellbeing 

Claims 
0.2 (0.4) 0.3 (0.5) − 1.1  0.265 0.2 (0.4) 0.2 (0.5) − 0.4  0.695 

Nutrient 
Claims 

2.2 (1.2) 0.08 (0.3) 12.7  <0.001 2.2 (1.3) 0.2 (0.7) 10.6  <0.001  

a Bold indicates statistical significance after adjusting for multiple testing using the Benjamini-Hochberg procedure. 
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how the presence of the FDA disclaimer and warning for vulnerable 
groups are associated with the number of claims shown on these dietary 
supplements. 

6. Conclusion 

The results of this study revealed that weight loss and muscle 
building supplements display a high number of marketing claims that 
have not been evaluated by the FDA. In addition, the presence of a hard- 
to-find FDA disclaimer was associated with more claims. For these 
reasons, we recommend the government require a disclaimer on all di-
etary supplements that is prominently displayed on the front of the 
packaging. An even better step would be to restrict the use of marketing 
claims on dietary supplements for weight loss and muscle building that 
are not supported by rigorous scientific evidence. 
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