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A B S T R A C T 

The prevalence of misbranded and adulterated products in the US dietary 
supplements (DS) market poses significant health risks to consumers. This review 
article aims to assess the severity of this issue by analyzing recent data, 
highlighting the need for enhanced regulations to ensure patient safety. Studies 
(N=174, Mostly Purchased ONLINE) have shown that approximately 36.6% ± 26.1 
(%Mean ± SD) of dietary supplements are adulterated, and 57.5% ± 21.4 (%Mean 
± SD) are misbranded. Unwanted ingredients, such as active substances like 
sildenafil and steroids, have been identified in supplements despite existing 
monitoring efforts. These ingredients, often found in energy-boosting 
supplements, contribute to significant health risks. However, there have been 
positive developments in regulatory oversight by the US FDA, including actively 
monitoring and analyzing supplements in the market and issuing warning letters 
to manufacturers based on their findings. These actions reflect a proactive 
approach to addressing the issue, enhancing consumer safety and confidence in 
the supplement industry. The findings emphasize the importance of improving 
surveillance and enforcement measures to protect public health better and ensure 
only safe products reach the market. The review of misbranded and adulterated 
US data supplements highlights a significant gap in existing research, emphasizing 
the need for further large-scale investigation. Comprehensive studies are essential 
to understand the scope of the issue, enhance consumer safety, and ensure the 
integrity of data supplement products in the market. Customers of DS can also play 
a significant role in stopping the promotion of misbranded products by checking 
information and buying products manufactured in Current Good Manufacturing 
Practice (cGMP) facilities. 
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Introduction  

The DS market in the United States is extensive, with 
Americans investing billions annually to enhance 
their daily nutrition through essential nutrients. This 
market comprises a diverse array of products, 

including vitamins, minerals, proteins, amino acids, 
and botanicals [1]. By 2024, the U.S. market is 
projected to reach $56 billion, with vitamin sales 
alone expected to amount to $22.8 billion [2]. The 
rapid growth of e-commerce, along with the 
increased sales and production of DS, presents 
opportunities to enhance industry regulation by 
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allocating additional resources [3]. Reports of 
adulteration, misbranding, and misleading claims 
are prevalent, threatening consumer health and 
safety [4],[5],[6]. 

Over the last five years, the US FDA has addressed 
numerous concerning incidents involving 
adulterated or misbranded DS. In recent actions in 
2024, the US FDA identified that certain products 
labeled as tejocote root or Brazil seed contain toxic 
yellow oleander instead. This poses potentially fatal 
and/or severe health risks, including neurological, 
gastrointestinal, and cardiovascular effects. The US 
FDA has conducted tests on 18 samples and is 
actively removing these dangerous supplements 
from the market and advising consumers to avoid 
them [7]. Additionally, on November 17, 2022, the 
US FDA issued warnings to seven companies for 
unlawfully selling DS claiming to treat 
cardiovascular disease. These unapproved products 
have not undergone safety or efficacy evaluations, 
prompting the US FDA to give the companies a 15-
day deadline to respond or face legal repercussions 
[8]. Earlier, on May 9, 2022, the US FDA issued 
warning letters to companies selling adulterated DS 
containing unapproved ingredients like 5-alpha-
hydroxy-laxogenin, higenamine, hordenine, and 
octopamine, which are marketed as drugs without 
US FDA approval, risking harm to consumers [9]. 
These actions underscore the US FDA's ongoing 
efforts to protect public health and regulate the 
supplement industry effectively. 

The efficacy and safety of many of these supplements 
remain debatable, with instances of toxic 
components being detected, whether intentionally 
added or not. In response to these challenges, the 
Dietary Supplement Health and Education Act 
(DSHEA) of 1994 was established to define dietary 
supplements and regulate their production and 
marketing [10]. Unlike drugs, dietary supplements 
do not require pre-approval by the US government 
for safety or efficacy, and the labeling is not reviewed 
by the US Food and Drug Administration (FDA) 
before distribution. Under the DSHEA, 
manufacturers, and distributors are prohibited from 
marketing adulterated or misbranded products, and 
they are responsible for ensuring product safety and 
compliance with federal regulations. The US FDA 
oversees the regulation of finished DS products and 

dietary ingredients, taking action against any 
adulterated or misbranded products after they enter 
the market [11]. This article aims to highlight the 
widespread issue of adulteration and misbranding in 
U.S. dietary supplements and natural products, 
emphasizing the associated health risks. By 
examining the factors contributing to these issues, 
such as regulatory gaps and enforcement challenges, 
the article seeks to empower consumers to recognize 
and avoid adulterated and misbranded products. 
Additionally, it advocates for stricter regulations and 
improved enforcement mechanisms to ensure the 
safety and authenticity of DS in the market. 

Method 

This review article utilized PubMed and Google 
Scholar to gather relevant literature on misbranded 
and adulterated products in the DS market. The 
search terms included "misbranded adulterated 
dietary supplements," "US FDA regulations," and 
related keywords. The initial screening involved 
reviewing titles and abstracts to identify potentially 
suitable publications. Selected articles were then 
thoroughly reviewed to extract relevant information 
for this comprehensive analysis. To ensure a 
thorough review, both full-text articles and abstracts 
were considered. 

Results and Discussion 

In this study, we conducted a detailed analysis of 
several studies published on misbranded and 
adulterated products, as well as research on the 
identification of toxic and unwanted ingredients in 
DS. Additionally, we reviewed warning letters issued 
over the past five years to gain insight into the 
regulatory landscape of the industry. Table 1 
summarizes seven studies conducted between 2016 
and 2024, focusing on various types of supplements 
such as weight loss, sports performance, brain 
health, and general health products. These studies 
revealed a concerning trend (Fig 1). 

In Figure 1, The bar or trend diagram, covering 7 
studies, focused on the percentage of misbranded 
and adulterated DS products in the United States 
from 2016 to 2024. The analysis revealed a 
concerning increase in misbranded DS over the  
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Table 1: Summary of Literature on Misbranded and Adulterated Products in the DS Market. 

Figure 1: Bar Diagram and Trends Over Time (%Misbranded and %Adulterated DS in the USA) 

 

N: the total number of product analyses; DS: Dietary Supplement; WL: Weight Loss; PW: Pre-Workout products; 
ME: Male Enhancement/testosterone boosters; BD: Body Building; SS: Sports Supplement; MB: Memory Boosting; 
AS: Androgenic Steroids; BH: Brain Health; IB: Immune Boosting 
aBesides caffeine, other common ingredients listed on labels included green tea extract (17 products), 
yohimbe/yohimbine (15 products), black pepper (13 products), L-tyrosine (12 products), grains of paradise (6-
paradol) (12 products), acetyl-L-carnitine (10 products), huperzine A (10 products), Citrus aurantium 
[standardized for p-synephrine] or synephrine (10 products), Rauwolfia/rauwolscine (8 products), and raspberry 
ketones (7 products). 
bThe most frequently used products were echinacea (14 products), elderberry (18 products), vitamin C (24 
products), vitamin D (15 products), and zinc (25 products)  
cCommonly reported herbal ingredients were Bacopa leaf (9/12) and Huperzine A (10/12) extracts. Other 
frequently mentioned ingredients were phosphatidylserine (8/12), vinpocetine (5/12), and coffee extracts 
(5/12). 
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years. The regression analysis showed a clear 
upward trend in misbranded products, emphasizing 
the urgent need for stronger regulatory measures in 
the expanding supplement market. Despite this, a 
slight downward trend in adulterated product 
consumption was noted, which can be seen as a 
positive sign. Nevertheless, further research is 
essential, as only a few studies have thoroughly 
examined this critical area. 

Various studies have highlighted significant 
inconsistencies and potential risks associated with 
DS. Analysis using UPLC-MS/MS revealed that the 
sympathomimetic compound 1,3-
Dimethylamylamine (DMAA) in supplements is 
synthetic and not derived from Geranium or 
Pelargonium plants [17]. One Research indicates 
that over nine months, popular sports supplements 
displayed considerable variations in their caffeine 
and other stimulant content [18]. In another study, 
Piracetam, which is not US FDA-approved, was found 
in significant amounts in multiple brands. The 
adverse effects of Piracetam are anxiety, insomnia, 
agitation, depression, drowsiness, and weight gain 
[19]. Also, weight loss and sports supplements 
labeled with deterenol are associated with cardiac 
arrest [20]. An investigation in New York found that 
residents experiencing vague and nonspecific health 
issues, such as fatigue, hair loss, and muscle aches, 
were linked to B-50 vitamin and multi-mineral 
supplements containing androgenic steroids. This 
highlights the necessity for stricter regulatory 
measures [21]. Finally, a study of adverse events 
reported to major U.S. marketers over 2.5 years 
found 203 serious adverse events, primarily related 
to weight loss and glycemic control supplements, 
highlighting the necessity for further research into 
the safety of DS [22]. While some articles mentioned 
the presence of unwanted ingredients, many 
products were found to contain toxic substances not 
listed on their labels. A quality improvement study 
analyzing US FDA warnings from 2007 to 2016 found 
that 776 DS contained unapproved pharmaceutical 
ingredients. These products, often marketed for 
sexual enhancement, weight loss, or muscle building, 
commonly included sildenafil, sibutramine, and 
synthetic steroids. Notably, 20.2% of these products 
had more than one unapproved ingredient [23]. This 
discrepancy raises serious concerns about consumer 
safety and the need for stricter regulations to ensure 

product quality and transparency. The analysis in 
this article further highlighted the need for proper 
oversight and monitoring in the dietary supplement 
market. 

Conclusion 

The widespread issues of misbranding and 
adulteration in DS in the US market highlight the 
urgent need for more rigorous regulations. Recent 
cases involving toxic ingredients and unapproved 
products underscore the necessity for improvement. 
Strengthening the Dietary Supplement Health and 
Education Act (DSHEA) by implementing measures 
such as mandatory product registration, enhanced 
enforcement, improved adverse event reporting, and 
quality certification programs can greatly enhance 
the safety and integrity of DS. Adopting stronger 
regulations will help combat the spread of harmful 
products and protect consumers from potential 
health risks associated with misbranded and 
adulterated supplements. Additionally, consumers 
can contribute significantly to stopping the 
promotion of misbranded products by verifying 
details like manufacturer information and 
supplement facts and by purchasing products made 
in cGMP facilities from reliable stores. Consumers 
should be aware that dietary supplements are not 
drugs and should not be promoted as cures for 
diseases. Misleading information from 
manufacturers claiming their supplements can cure 
or treat illnesses can be fraudulent. For consumers 
seeking to make informed decisions when 
purchasing dietary supplements (Mainly from 
Online Stores), it is crucial to verify the information 
provided by the manufacturer.  

Study Limitations 

The review article on misbranded and adulterated 
dietary supplements is limited by the use of only 7 
articles from 2016 to 2024 for trend analysis, and the 
majority of the supplements included in the studies 
were purchased online. To ensure a more accurate 
assessment of trends, further extensive research is 
necessary. 
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