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‘Testosterone Boosting’ Supplements Composition
and Claims Are not Supported by the Academic
Literature
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Purpose: Men take testosterone (T) boosting supplements to naturally improve T levels. We evaluated the composition and
advertised claims of “T boosting” supplements, and supporting published evidence.
Materials and Methods: Fifty “T booster” supplements were evaluated for active ingredients and product claims, discovered
via Google search. PubMed was reviewed for any literature supporting the claims, followed by review of Recommended
Daily Allowance (RDA) and upper tolerable intake level (UL) for each component.
Results: Ninety percent of supplements claimed to “boost T”, 50% “improve libido”, and 48% “feel stronger”. One-hundred
nine unique components were found, with a mean number of 8.3 per product. On PubMed, 24.8% of supplements had data
showing an increase in T with supplementation, 10.1% had data showing a decrease in T, and 18.3% had data showing no
change in T. No data were found on 61.5% of supplements on their effect on T. Supplements contained a median 1,291% of
the RDA for vitamin B12, 807.6% for vitamin B6, 272% of zinc, 200% of vitamin B5, and 187.5% of vitamin B3. Thirteen
products exceeded the US Food and Drug Administration UL of ingredients (zinc, vitamin B3, and magnesium).
Conclusions: Ninety percent of “T booster” supplements claimed to boost T. However, only 24.8% of these had data to support these claims. A total of 10.1% contained components with data suggesting a negative effect on T. Many had supra-therapeutic doses of vitamins and minerals, occasionally over the UL. Patients should be informed that “T booster” supplements
may not have ingredients to support their claims.
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INTRODUCTION
A progressive decline in testosterone (T) is seen with
male aging, estimated at 0.4% to 2.0% decline per year
after age 30 [1]. It is estimated that men in their 70s
have mean T levels 35% lower than younger men [2].
The reasons for this decline may be related to failure

of the testes to produce T, impaired function of the
hypothalamic-pituitary-gonadal axis, comorbid medical issues, exogenous medications or other factors. The
symptoms of low T are relatively non-specific and can
be seen with several other medical conditions, and an
accurate diagnosis is vital to direct treatment.
Testosterone replacement therapy (TRT) is a well-
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established option for those with symptomatic hypogonadism related to low T levels. However, one study
found that 87.8% men with low T were not receiving
treatment, despite adequate access to care [3]. The reasons for this are unknown, but some of these men may
be seeking alternative treatments, such as care at rejuvenation centers or using over the counter T supplements. These may be used in addition to TRT for males
with diagnosed symptomatic hypogonadism, or as a
stand-alone regimen.
Approximately 50% of American adults consume
dietary supplements to promote overall health and fill
dietary gaps [4,5]. These over the counter “T boosters”
are often taken with the hopes of raising endogenous T
production and doing this in a more “natural” manner.
Many of these compounds have been used in ancient
Indian Ayurvedic and Unani medicine systems for
their aphrodisiac or anti-aging properties [6].
Despite their popularity, the scientific rationale for
these products often remains unexplained or unproven.
In addition, these compounds are often loosely regulated. Highlighting this, a 2015 evidence based review
of medicinal plants used for the treatment of sperm
abnormalities found that “more reliable evidence was
found” for some of the supplements than others, and
that further studies were needed to demonstrate safety
and efficacy of these products [7]. The US Food and
Drug Administration (FDA) clearly states that, “Unlike
drugs, supplements are not intended to treat, diagnose,
prevent, or cure diseases. That means supplements
should not make claims, such as “reduces pain” or
“treats heart disease”. Claims like these can only legitimately be made for drugs, not dietary supplements.” [8].
However, despite this clear FDA statement, there continue to be products that either directly claim or imply
to have certain effects on medical conditions.
Men may take dietary supplements in hopes of improving their endogenous T production. It is important
that these men have access to information that is
evidence-based and will give them a realistic picture
of what they can hope to see after using these supplements. The purpose of this study was to evaluate the
composition of “T boosting” supplements, their advertised claims, and compare them with both the published literature and FDA recommendations.
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MATERIALS AND METHODS
We searched Google to identify 50 T supplements.
We chose Google because it is the most widely used
search engine, comprising 74.5% of Internet searches
[9]. The search term used was “Testosterone Booster”.
Other search terms such as “Testosterone Supplement”
yielded products that contained exogenous sources of
hormone, which is beyond the scope of this study. The
first 50 supplements that were found were included in
analysis. The individual combination supplements were
evaluated for active ingredients and product claims. A
total of 109 individual components were found.
A structured PubMed search was the performed for
“testosterone” and each of the 109 components found
in the supplements. Only studies looking at males were
reviewed. Only articles that looked at the effect of
supplementation were included.
We then reviewed the FDA Recommended Daily
Allowance (RDA) for each of the vitamins contained
in these supplements, as well as the upper tolerable
intake level (UL) as set by the Institute of Medicine
of the National Academy of Science [10] and compared
this with the stated content for each supplement.

Ethics statement

The present study is descriptive in nature, without
direct patient or subject involvement, using commercially available online information on over-the-counter
T supplements. The University of Southern California
Institutional Review Board granted an exemption of
this study (No. IIR00002922).

RESULTS
For the T booster supplements surveyed, 109 components were identified. There were a mean 8.3 components per supplement (range, 29; median, 7; mode, 6;
standard deviation, 5.52; interquartile range, 1–7). The
most common components for the supplements were
zinc, fenugreek, vitamin B6, Tribulus, magnesium, boron, diindolemethane, Eurycoma longifolia, and Maca
extract. A full list of the individual components, with
percent of supplements containing these components, is
found in Table 1.
A total of sixteen general claims to benefit patients
were made by these supplements. Most frequently,
claims to “boost T or free T”, “build body lean mass or
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Table 1. Individual components for “T booster” supplements and the
percentage of surveyed supplements containing those components
Supplement
Zinc
Fenugreek extract
Vitamin B6
Tribulus
Magnesium
Boron
Diindolemethane
Eurycoma longifolia extract
Maca extract
D-Aspartic acid
Ashwagandha extract
Vitamin D
Black pepper fruit extract
Mucuna purines
Tongkat ali extract
Vitamin B12
L-Arginine
Vitamin B3
Vitamin B9
Calcium
Ginseng
Nettle root extract
Saw palmetto
Selenium
Shilajit
Avena sativa extract
Bioperine
Damiana leaf
Epimedium
Ginkgo biloba
Rhodiola rosea extract
Grape extract
Horney goat weed extract
Safed musli extract
Agaricus bisporus fruit extract
Akarkara extract
Alpha-Glycerolphosphorylcholine
Astragalus root powder
Broccoli
Bulbine natalensis
Caffeine
Cnidium monnieri
Coleus extract
Dehydroepiandrosterone
Green tea leaf extract
L-Carnitine
L-Citrulline

Supplements containing
the component (n=45)
29 (64.4)
22 (48.9)
20 (44.4)
19 (42.2)
17 (37.8)
12 (26.7)
12 (26.7)
12 (26.7)
10 (22.2)
9 (20.0)
8 (17.8)
8 (17.8)
7 (15.6)
7 (15.6)
7 (15.6)
7 (15.6)
6 (13.3)
6 (13.3)
6 (13.3)
5 (11.1)
5 (11.1)
5 (11.1)
5 (11.1)
5 (11.1)
5 (11.1)
4 (8.9)
4 (8.9)
4 (8.9)
4 (8.9)
4 (8.9)
4 (8.9)
3 (6.7)
3 (6.7)
3 (6.7)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)

Table 1. Continued 1
Supplement

Supplements containing
the component (n=45)

Laxosterone
Melatonin
Resveratrol
Rosemary extract
Vitamin E
Yohimbe extract
Agmatine
Aminoethanesulfonic acid
Anacyclus pyrethrum
Androsta
Apigenin
Apple extract
Calcium fructoborate
Calcium glucarate
Chrysin
Eleutherococcus senticosus
Epicatechin
Fadogia agrestis
Fumarate
GABA
Garlic extract
Glycyrrhiza glabra (licorice)
Hesperidin
HTP (5-HTP)
Huperzia serrata extract
Indole-3-carbinol
Kava
L-Histidine
L-Phenylalanine
L-Theanine
L-Tyrosine
Longjack extract
Medium chain triglyceride oil
Methylliberine
N-MDA
Orchic substance
Oyster extract
Panax notoginseng
Pantothenic acid
Phosphorus
Phytosterol
Piper nigrum
Pyrroloquinoline quinone
Prolinsis
Prunella vulgaris
Quercetin
Red clover
S-2-Amino-5-guanidinopentanoic acid

2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
2 (4.4)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
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Table 1. Continued 2
Supplement
Sarsaparilla extract
Schizonepeta
Sodium alpha lipoic acid
Succinate
Theobroma cacao
Trigonella foenum
Turmeric
Valerian root
Vitamin B2
Vitamin C
Vitamin K
White tea extract
Wild yam extract
Withania somnifera

Table 2. “Beneficial” claims made by supplements
Supplements containing
the component (n=45)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)

Values are presented as number (%).
GABA: gamma-aminobutyric acid, HTP: hydroxytryptophan, N-MDA:
N-Methyl-D-aspartate.

muscle mass”, or “increase sex drive or libido” were advertised by the supplements. The claims and the number of supplements claiming these benefits are detailed
in Table 2.
Regarding the results of our PubMed review, there
were no studies looking at the effect of the individual
supplements on T levels for 67 of the supplements
(61.5%). For 19 supplements (17.4%) there was a single
study looking at the effect of supplementation on T.
For 13 supplements (11.9%) there were 2 studies; for 3
supplements (2.8%) there were 3 studies; for 4 supplements (3.7%) there were 4 studies; for 1 supplements
(0.9%) there were 5 studies; for 1 supplements (0.9%)
there were 6 studies.
For 27 individual supplements (24.8%), there was
data showing an increase in T with supplementation. Eleven individual supplements (10.1%) had data
showing a decrease in T with supplementation, and 20
individual supplements (18.3%) had data showing no
change in T with supplementation. Given these findings, 15 individual supplements (13.8%) therefore had
conflicting data regarding their effect on T. These data
are summarized in Table 3.
We then surveyed the RDA and UL for each of the
individual supplements. These results are in Table 2.
Supplements contained a median 1,291% of the RDA
for vitamin B12, 807.6% of vitamin B6, 272% of zinc,
200% of vitamin B5, and 187.5% of vitamin B3. Inter-
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“Beneficial” claim

Supplements claiming
these benefits (n=50)

Boost T or free T
Build body lean mass or muscle mass
Increase sex drive or libido
Feel or be stronger
Increase energy
Burn fat or prevent fat build up
Reduce recovery time
Anti-estrogen effect
Improve sleep
Better mood
Increase growth or luteinizing hormone
Reduced cortisol
Improve erections
Improved vascularity
Promote healthy aging
Improve bones and joints

45 (90.0)
31 (62.0)
25 (50.0)
24 (48.0)
15 (30.0)
14 (28.0)
14 (28.0)
13 (26.0)
10 (20.0)
5 (10.0)
5 (10.0)
4 (8.0)
3 (6.0)
2 (4.0)
1 (2.0)
1 (2.0)

Values are presented as number (%).
T: testosterone.

estingly, the supplements contained a mean 3.1% of the
RDA of calcium. Two supplements had greater than or
equal to the UL of zinc (40 mg), 2 had greater than the
UL of vitamin B3 (35 mg), and 9 were greater than the
UL of magnesium (350 mg).

DISCUSSION
The progressive decrease in serum T with aging is
a well-documented progress. TRT is a well-established
treatment option for those with symptomatic T deficiency. TRT has a well-defined risk profile, with clear
guidelines for indications, contraindications, dosing,
treatment goals, and monitoring during treatment [11].
However, despite the FDA approved status of exogenous T, a recent review looking at the quality of online
information related to TRT found that online information is incomplete, often failing to describe important
safety information and the need for regular monitoring [12].
Herbal supplements designed to increase T are
poorly studied yet remain popular among aging men
who seek to increase their T without standard TRT.
There is often the hope that supplements will increase
T in a more “natural” manner, and therefore be free
from risk. However, this does not appear to be the case.
These products are often poorly regulated and mini-
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Table 3. Published evidence showing an increase, decrease or no change in testosterone (T) with supplementation
Supplement

Increase T

Decrease T

No change in T

Conflicting data

Anacyclus pyrthrum
Apigenin
Ashwagandha extract
Astragalus
Bioperine
Boron
Broccoli
Bulbine natalensis
Caffeine
Calcium
Chrysin
D-Aspartic acid
Dehydroepiandrosterone
Epicatechin
Epimedium
Eurycoma longifolia extract
Fenugreek extract
Garlic
Ginkgo biloba
Ginseng
Glycyrrhiza glabra
Green tea leaf extract
Horney goat weed extract
L-Arginine
L-Carnitine
Maca extract
Magnesium
Melatonin
Mucuna purine
Pantothenic acid
Quercetin
Red clover
Resveratrol
Rhodiola rosea extract
Rosemary extract
Saw palmetto
Selenium
Shilajit
Tongkat ali extract
Vitamin B6
Vitamin D
Zinc

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
-

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

mally studied, both in terms of efficacy and toxicity
profile.
Illustrating this, a 2017 case report described newonset, bilateral pulmonary embolisms secondary to
over-the-counter fenugreek-extract-containing T sup-

plements [13]. In 2014, the FDA issued a general warning for the risk of venous blood clots associated with T
product use [14]. While not specified in the FDA warning, this potential risk may extend to herbal T supplements as well. Another study looking at the effect of
www.wjmh.org
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Table 4. Recommended Daily Allowance (RDA) and upper tolerable limit for each of the individual supplement components (when available)
Supplement
Containing
(vitamins & minerals)
(%)
Calcium
Folate
Magnesium
Phosphorus
Selenium
Vitamin B2
Vitamin B3
Vitamin B5
Vitamin B6
Vitamin B12
Vitamin C
Vitamin D
Vitamin E
Vitamin K
Zinc

11.1
13.3
37.7
2.2
11.1
2.2
11.1
2.2
44.4
15.5
2.2
17.7
4.4
2.2
64.4

RDA

Upper limit

Range

Median
dose

Compared to
median (%)

1,000 mg
400 μg
320 mg
700 mg
55 μg
1.3 mg
16 mg
5 mg
1.3 mg
2.4 μg
90 mg
600 IU
33 IU (synthetic)
120 μg
11 mg

2,500 mg
1,000 μg
350 mg
4,000 mg
400 μg
NA
35 mg
NA
100 mg
NA
2,000 mg
4,000 IU
1,100 IU (synthetic)
NA
40 mg

11–175 mg
100–800 μg
9–450 mg
135 mg
50–70 μg
2 mg
15–41 mg
10 mg
2–50 mg
6–500 μg
90 mg
400–3,000 IU
30–50 IU
50 μg
1.05–50 mg

31.5 mg
400 μg
450 mg
135 mg
50 μg
2 mg
30 mg
10 mg
10.5 mg
31 μg
90 mg
1,000 IU
40 IU
50 μg
30 mg

3.1
100.0
140.6
19.2
90.9
153.8
187.5
200.0
807.6
1,291.0
100.0
166.6
121.2
41.6
272.0

NA: “not available” as there is no RDA or upper tolerable limit for these compounds.

red clover on the quality of life, and sexual function
in men found that this supplement did not change
sexual or erectile function, and resulted in a significant
increase in liver transaminases [15]. In short, these vitamin and herbal substances may not be as safe as the
public perceives them to be.
In this study we sought to evaluate the composition
of “T booster” supplements, their advertised claims, and
we compared this with the published literature and
RDA. In general, the available literature supporting
the claims made by the supplements was often sparse
or non-existent. Only 5.5% of supplements had more
than two studies looking at their effect on T. Supplements 61.5% had no data looking at their effect on T.
For 24.8%, or 27 out of 109 individual supplements,
there was data showing an increase in T with supplementation. However, for many of these (15 of the 27,
or 55.5%) there was also conflicting data showing no
change or a decrease in T with supplementation. Of
concern, 10.1% of components had published data that
found a decrease in T with supplementation. It is unclear why companies would include components in
their supplements that have no evidence to support
their use. However, it is even more concerning that
some of these supplements may in fact decrease serum
T.
RDA information was not available for many of the
individual components for the “T boosters”. The FDA
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does not issue RDA and upper tolerable limit data for
herbal supplements. Supplements contained a median
1,291% of the RDA for vitamin B12, 807.6% of vitamin
B6, 272% of zinc, 200% of vitamin B5, and 187.5% of vitamin B3 (Table 4).
It is worrisome that two supplements had greater
than the UL of zinc. Relatively low levels of zinc oversupplementation have been shown to interfere with
the utilization of copper and iron and to adversely affect high-density lipoprotein cholesterol concentrations.
Slightly higher doses have been shown to result in
anemia and neutropenia, as well as impaired immune
function [16].
According to the 2018 American Urological Association Guidelines on the Evaluation and Management of
T Deficiency, patients should be informed that T therapy may improve in erectile function, low sex drive,
anemia, bone mineral density, lean body mass and/or
depressive symptoms. While TRT may have these effects, the FDA states that “Unlike drugs, supplements
are not intended to treat, diagnose, prevent, or cure
diseases. Claims like these can only legitimately be
made for drugs, not dietary supplements.” [8]. However,
despite this FDA statement, the “T booster” supplements made a host of claims. While some of these may
be associated with improvements in T, others may not.
In addition, supplements also made promises for
which there is limited to no available data for, includ-
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ing: to “feel or be stronger”, “increase energy”, “burn fat
or prevent fat build up”, “reduce recovery time”, “improve sleep”, “improved vascularity”, “promote healthy
aging”, and “improve bones and joints”. It is important
that patients have a realistic picture of what to expect
with T supplementation. Certainly, it is not a substitute for a healthy lifestyle, which is what many of the
claims seem to tout.
Limitations of our study are that we used only
Google as our search engine, and there may be regional
and geographic differences in search engine results.
We chose Google as our search engine because it is
the most commonly used search engine [9], however,
the addition of other search engines (Yahoo or Bing)
may yield different results. In addition, only the first
and most frequently appearing 50 supplements were
included in the study, acknowledging that other products and supplements may be available that were not
studied here. This study also only utilized a single
search term (“Testosterone Booster”). While different
search times produced results that were not relevant
to this study, such as products with exogenous T and
hormones, a different search phrase may have produced a varied supplement list. However, despite these
limitations, our data clearly demonstrates the unrealistic expectations that are stated online for the role
of vitamins and antioxidants in male infertility. This
highlights the need for evidence-based patient education materials relating to this topic.
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