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Abstract  
Dietary supplementation is commonly employed by individuals 
seeking to improve body composition and exercise performance. 
The purpose of the present study was to examine the safety and 
effectiveness of a commercially available dietary supplement 
designed to promote thermogenesis and fat loss. In a random-
ized double-blind trial, participants were assigned to consume 
placebo or a multi-ingredient supplement containing caffeine, 
green tea extract, l-carnitine, evodiamine and other ingredients 
that purportedly enhance thermogenesis. The study included 
acute baseline testing, a 6-week progressive resistance training 
and supplementation intervention, and post-intervention testing. 
Laboratory assessments included resting energy expenditure 
responses to acute supplement ingestion, evaluation of body 
composition and muscular performance, and analysis of blood 
variables (metabolic panel, testosterone, estrogen and cortisol). 
Dependent variables were analyzed using ANOVA with repeat-
ed measures. No unfavorable effects of supplementation were 
reported, and the supplement did not adversely affect safety 
markers. However, the supplement did not reduce fat mass or 
increase lean mass relative to placebo. In the supplement group, 
lower body maximal strength was increased relative to placebo 
(+18%, d=1.1 vs. +10%, d=0.5), and cortisol concentrations 
were decreased relative to placebo (-16%; d=-0.4 vs. +15%, 
d=.75). However, no differences were observed for upper body 
maximal strength or muscular endurance. REE increased in 
response to both supplement and placebo ingestion (placebo: 
+5%; supplement: +11.5%), but the difference between condi-
tions was not statistically significant. Overall, some select pa-
rameters may have been beneficially modified by supplementa-
tion, but this did not result in superior weight or fat loss over 6 
weeks of supplementation and resistance training. 
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Introduction 
 
Modifying body composition by increasing muscle mass 
and reducing fat mass is a common goal of exercising 
individuals. In pursuit of these goals, active individuals 
often utilize a combination of regimented exercise, nutri-
tional alterations and dietary supplementation. It is esti-
mated that approximately half of Americans regularly 
consume dietary supplements, and roughly 20% utilize 
sports supplements (Dickinson et al., 2014).  

Multi-ingredient sports supplements contain a mix-
ture of biologically active compounds designed to im-
prove body composition, performance or recovery. A 
popular subset of these supplements, termed thermogenic 
or “cutting” agents, purportedly increase thermogenesis, 
promote fat oxidation and improve exercise performance 
(Schwarz et al., 2013). While limited research has been 
conducted on commercially available multi-ingredient 
thermogenic supplements, some data are available con-
cerning the effects of common ingredients, including 
caffeine, green tea extract, l-carnitine, and evodiamine. 

Caffeine has been reported to increase serum cate-
cholamine concentrations, energy expenditure and ther-
mogenesis (Astrup et al., 1990; Keijzers et al., 2002; Kim 
et al., 2011; Norager et al., 2006). Furthermore, caffeine 
may affect both sides of the energy balance equation by 
not only increasing energy expenditure, but also decreas-
ing energy intake (Harpaz et al., 2017). Caffeine may 
impact the hormonal fluctuations associated with exercise 
as moderate to high doses have been reported to increase 
the testosterone and cortisol responses to resistance exer-
cise (Beaven et al., 2008; Cook et al., 2012). However, 
other research has reported reduced cortisol concentra-
tions following exercise with caffeine supplementation 
(Paton et al., 2010). 

Green tea extract, another common ingredient in 
thermogenic supplements, may exert its effects through 
catechin polyphenols such as epigallocatechin gallate 
(EGCG) (Kreider et al., 2010). Dulloo et al. (1999) re-
ported that green tea extract combined with caffeine in-
creases 24-hour energy expenditure and fat utilization to a 
greater extent than caffeine alone. While meta-analysis 
has indicated that green tea exerts positive effects on 
weight loss, the magnitude is likely small (Hursel et al., 
2009).  

L-carnitine and evodiamine also purportedly exert 
beneficial effects on body composition. Previous research 
regarding the efficacy of l-carnitine to promote fat loss is 
mixed (Jeukendrup and Randell, 2011; Malaguarnera et 
al., 2007; Pistone et al., 2003; Villani et al., 2000). A 
recent meta-analysis reported that carnitine is effective at 
producing small decreases in body weight, although this 
was primarily in obese and/or diabetic populations 
(Pooyandjoo et al., 2016). Evodiamine has previously 
been reported to possess anti-obesity effects in rodent 
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models (Kobayashi et al., 2001; Wang et al., 2008). How-
ever, it did not increase energy expenditure or fat oxida-
tion in adult males at rest or during exercise (Schwarz et 
al., 2013).  

Some data indicate that the individual ingredients 
contained in thermogenic dietary supplements could play 
a role in enhancing energy expenditure, fat loss and exer-
cise adaptations. Additionally, several recent investiga-
tions have provided preliminary information regarding the 
acute effects of multi-ingredient thermogenic supplements 
(Bergstrom et al., 2014; Bergstrom et al., 2013; Campbell 
et al., 2016a; Campbell et al., 2016b; Ryan et al., 2009; 
Wilborn et al., 2009; Ziegenfuss et al., 2017). However, 
little is known about the chronic effects of supplementa-
tion in the context of a structured exercise program. 
Therefore, the purpose of the present study was to exam-
ine the safety and effectiveness of a commercially availa-
ble dietary supplement designed to promote thermogene-
sis and fat loss in the context of a structured resistance 
training program.  
 
Methods 

 
Overview 
The present study was a randomized, double-blind, place-
bo-controlled trial. Each participant was randomly as-
signed to consume a commercially-available dietary sup-
plement (SUP) or placebo (PL) daily for 6 weeks. Proce-
dures included acute baseline testing, a 6-week resistance 
training and supplementation intervention, and post-
intervention testing. Laboratory assessments included 
resting energy expenditure (REE) responses to acute sup-
plement ingestion, evaluation of body composition and 
muscular performance, and analysis of blood variables. At 
the baseline testing session, REE was assessed before and 
after SUP or PL ingestion.  

 
Participants 
Prospective participants were recruited via email, recruit-
ing databases, flyers and word-of-mouth. All individuals 
were screened in order to determine if they met the fol-
lowing eligibility criteria: male, age 18 to 30, resistance 
trained (defined as training 3 to 5 days per week for at 
least 1 year), not consuming ergogenic dietary supple-
ments for the previous 6 months, apparently healthy (i.e. 
no major metabolic or cardiovascular disease), weight 
stable (no changes in weight greater than 10 pounds in the 
previous 6 months), and no known allergies to supple-
ment ingredients. Additionally, all participants were con-
sidered moderate caffeine users (i.e. they consumed >50 
mg/d, but < 200 mg/d). This research was conducted in 
accordance with the Declaration of Helsinki, and all par-
ticipants reviewed and signed a university-approved in-
formed consent document prior to participation. 

 
Laboratory assessments 
Prior to baseline testing, participants completed a health 
history questionnaire and had their height and weight 
assessed using standard procedures. Each participant also 
completed a 4-day nutrition log in the 2 weeks prior to 
baseline assessments. Laboratory assessments were per-

formed at baseline and after 6 weeks of resistance training 
and dietary supplementation. Prior to laboratory assess-
ments, participants were asked to abstain from smoking, 
caffeine, tobacco, and alcohol consumption. Additionally, 
participants were instructed not to exercise for 72 hours 
prior to the visit, to report after a 12-hour overnight fast, 
and to complete a pre-testing nutrition and lifestyle rec-
ord. Both of the laboratory visits consisted of identical 
testing of anthropometric, body composition and hemo-
dynamic variables, a blood draw, and muscular perfor-
mance testing. At the baseline session, the acute metabol-
ic responses to SUP or PL ingestion were examined. Both 
testing sessions occurred at the same time of day.  

At each visit, height, weight and circumferences of 
the biceps, chest, waist and thighs were obtained. Body 
composition was assessed by dual-energy x-ray absorpti-
ometry (DXA; Hologic Wi). Heart rate and blood pres-
sure were assessed via automated blood pressure monitor 
(OMRON Digital BP Monitor, HEM-907XL). Blood 
draws were performed via sterile venipuncture of the 
antecubital vein using standard phlebotomy procedures. 
Participants were fasted overnight for 12 hours prior to 
testing and were seated in a phlebotomy chair or laying 
down in a supine position for all blood draws. Vials of 
blood were labeled and were prepared based upon the 
recommended procedures for each assay. Blood samples 
were analyzed for testosterone, estrogen, cortisol and 
standard metabolic markers by a commercial testing ser-
vice (Quest Diagnostics, Madison, NJ). REE was assessed 
via indirect calorimetry (ParvoMedics TrueOne 2400). 
For each REE assessment, participants rested in a supine 
position for 25 minutes while expired air was collected 
and analyzed. Testing took place in a cool, dark room and 
participants were not allowed to engage in any activities 
that could cause stimulation during testing.  

At baseline, participants were matched based on 
lean mass and randomly assigned to PL (maltodextrin 
capsules) or SUP (MusclePharm Iron Cuts®). After com-
pleting the first REE assessment at baseline, participants 
were instructed to ingest their assigned supplement for 
evaluation of acute responses to ingestion. Participants 
consumed one serving (3 capsules) of either PL or SUP 
with 8 fluid ounces of room-temperature water and re-
mained supine over the next 60 minutes. REE was as-
sessed for the last 25 minutes of each 30-minute segment, 
providing 30- and 60-minute post-ingestion REE values. 

Maximal strength was assessed via 1 repetition 
maximum (1RM) on the bench press and leg press exerci-
ses using the recommendations of the National Strength & 
Conditioning Association (NSCA, 2000), with 2 minutes 
of rest separating each attempt. Five minutes after the 
1RM was established, muscular endurance was assessed 
via repetitions to failure using a load corresponding to 
85% of the 1RM. 

 
Resistance training  
The resistance training program was performed on 4 days 
per week for 6 weeks. Participants alternated between 
upper body and lower body sessions. The upper body 
sessions consisted of 6 upper body exercises and 2 ab-
dominal/core exercises, and each session utilized combi-
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nations of barbell bench press, dumbbell bench press, 
dumbbell incline bench press, pec deck machine, skull-
crushers, triceps pushdown, lat pulldown, low row, wide 
grip rows, shrugs, preacher curls, and dumbbell bicep 
curls.  The lower body sessions consisted of 5 lower body 
exercises and 2 abdominal/core exercises, and each ses-
sion utilized combinations of leg press, deadlifts, dumb-
bell step ups, Romanian deadlift, hamstring curls, walking 
lunges with dumbbells and calf raises. Four sets of each 
exercise were performed, and exercises progressed from 
sets of 12 repetitions at the beginning of the training peri-
od to sets of 8 repetitions at the end of the training period, 
with the exception of abdominal/core exercises. In order 
to track compliance, participants were required to pick up 
a workout log from the research laboratory each day prior 
to performing the resistance training session. The com-
pleted log was then returned and evaluated by study per-
sonnel following each session. Each individual was re-
quired to maintain >90% compliance to the resistance 
training program to continue participation in the study, 
and overall compliance was 96.4%.  

 
Dietary supplementation 
Following baseline testing, participants were provided 
with capsules for their assigned condition: PL or SUP. 
The contents of SUP (MusclePharm Iron Cuts®) are dis-
played in Table 1. The maltodextrin PL capsules were 
designed to be identical to SUP in appearance and size. 
Participants received sufficient capsules for 7 days of 
consumption and were asked to consume 3 capsules each 
morning with breakfast. To promote compliance, partici-
pants were asked to come to the lab every week to return 
unused pills and receive additional pills. Based on this 
weekly distribution method and the return of pill bottles, 
all individuals exhibited 100% compliance with the sup-
plementation program. 

 
Table 1. Supplement facts. 
 Serving Size: 1 Capsule Amount 

per serving 
Vitamin D (as Cholecalciferol) 400IU 
Chromium (as Chromium Picolinate) 50mcg 
Thermogenic & Fat Metabolizer: L-Carnitine 
Tartrate, Green Tea (Camellia Sinensis) Leaf 
Extract, Caffeine Anhydrous, Panax Ginseng 
Root Powder, N-Acetyl-L-tyrosine, Ther-
modiamine™ (98% Evodiamine), Vinpoce-
tine, Inositol. 

930mg 

Muscle Building Maximizer: Maca 4:1 
(Lepidium meyenii) Root Extract, Ami-
noShield® Eriobotrya japonica Leaf Extract 
Proprietary Blend of 20% Pentacyclic 
Triterpenoids, Alpha Lipoic Acid, Boron 
Citrate, Fenugreek (Trigonella Foenum Grae-
cum) Seed Extract 50% Saponins, Pumpkin 
Seed (Cucurbita Moschata Poiret) Extract. 

900mg 

Estrogen & Cortisol Metabolizer: Gymnema 
Sylvestre Leaf Extract, Grape (Vitis vinifera) 
Seed Extract, Diindolylmethane DIM), Cin-
namon (Cinnamomum cassia) Bark powder, 
Banaba (Lagerstroemia speciosa) Leaf Extract 
1% Corosolic Acid, Chromium Picolinate 

383mg 

 

Statistical analysis 
Group characteristics were compared at baseline using 
independent samples t-tests. Two-way ANOVA (2 groups 
x 2 time points) with repeated measures was used to com-
pare anthropometric, body composition and performance 
changes. REE and RQ were analyzed using 2-way 
ANOVA (2 groups x 3 time points) with repeated 
measures. Tukey post-hoc was utilized when a significant 
interaction was observed. An a priori alpha level for de-
tecting significance was set at p ≤ 0.05. Cohen’s d effect 
sizes were calculated as the mean of the 6-week meas-
urement minus the mean of the baseline measurement, 
divided by the pooled standard deviation. Traditionally, 
Cohen’s d effect sizes are categorized as “small” (~0.2), 
“medium” (~0.5) or “large” (~0.8) (Cohen, 1988). More 
recently, new categories of “very large” (~1.2) and 
“huge” (~2.0) have been advocated (Sawilowsky, 2009). 
However, Rhea proposed new scales specifically for 
strength training research, stratified by training status 
(Rhea, 2004). For the recreationally trained individuals 
used in the present study, this scale includes the catego-
ries of trivial (<0.35), small (0.35 – 0.8), moderate (0.8 – 
1.5) and large (>1.5). 
 
Results 
 
Twenty participants completed the study (age: 21.10 ± 2.5 
y, height: 1.77 ± 0.05 m, weight: 87.2 ± 15.4 kg, body fat: 
14.8 ± 5.4%). At baseline, there were no differences be-
tween groups for anthropometric, body composition or 
muscular performance variables (p > 0.25 for all varia-
bles). No adverse events occurred as a result of supple-
mentation. Most hemodynamic and safety variables were 
unaltered with supplementation (Table 2). Group x time 
interactions were present for total protein and albumin, 
indicating that these variables decreased in SUP relative 
to PL. However, the concentrations of each of these 
markers remained within a normal range. No changes in 
estrogen, total testosterone or free testosterone were seen 
in either group (Table 2). However, a group x time inter-
action was present for cortisol, indicating that reductions 
were seen in SUP (-16%; d = -0.4) relative to PL (+15%; 
d = +0.75).  

No group x time interactions were present for 
weight (p = 0.19), fat mass (p = 0.52), lean mass (p = 
0.56), or body fat percentage (p = 0.92) (Figure 1). Addi-
tionally, no time main effects were seen for weight (p = 
0.16), fat mass (p = 0.81), body fat percentage (p = 0.70) 
or lean mass (p = 0.09). 

A significant group x time interaction was present 
for leg press 1RM (p = 0.05), indicating that lower body 
strength increased to a greater extent in SUP (d = 1.1; 
420.5 ± 63.6 kg to 495.0 ± 72.3 kg) than PL (d=.53; 410.5 
± 82.3 kg to 450.9 ± 69.1 kg) (Figure 1). No group x time 
interactions were present for bench press 1RM (p = 0.65), 
bench press repetitions to failure (p = 0.87) or leg press 
repetitions to failure (p = 0.21). A significant time main 
effect was present for bench press 1RM (p = 0.005), indi-
cating an increase in upper body strength in both groups. 
Additionally, effect sizes for bench press 1RM were simi-
lar between groups (SUP: d = 0.23; PL: d = 0.20). 
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Table 2. Blood variables. Values displayed as mean (±SD). 

Variable Group Pre  Post p-value 
(group x time) 

p-value  
(time) Normal Range 

Glucose (mg/dL) SUP 84.4 (14.0) 86.4 (8.9) 0.68 0.72 65 – 99 PL 86.3 (8.8) 86.1 (7.1) 

Urea Nitrogen (mg/dL) SUP 16.4 (3.7) 15.8 (4.0) 0.78 0.63 7 – 25 PL 16.3 (1.3) 16.1 (3.4) 

Creatinine (mg/dL) SUP 1.2 (0.1) 1.2 (0.2) 0.99 0.16 0.5 – 1.1  PL 1.2 (0.1) 1.2 (0.1) 
Estimated glomerular filtra-
tion rate (mL/min/1.73 m2) 

SUP 91.5 (11.8) 88.4 (14.6) 0.88 0.19 >60 PL 87.6 (11.8) 83.6 (8.9) 

Sodium (mEq/L) SUP 140.5 (2.3) 139.9 (2.1) 0.41 0.75 135 – 146 PL 139.6 (1.7) 139.9 (0.9) 

Potassium (mEq/L) SUP 4.6 (0.5) 4.6 (0.5) 0.56 0.60 3.5 – 5.3   PL 4.5 (0.3) 4.7 (0.5) 

Chloride (mEq/L) SUP 104.2 (1.7) 104.1 (1.6) 0.23 0.24 98 – 110  PL 104.0 (1.4) 104.0 (1.7) 

Carbon Dioxide (mEq/L) SUP 24.2 (3.9) 24.7 (1.6) 0.22 0.57 19 – 30  PL 26.1 (1.5) 24.7 (2.8) 

Calcium (mg/dL) SUP 9.8 (0.4) 9.8 (0.2) 0.27 0.31 8.6 – 10.2 PL 9.8 (0.2) 10.0 (0.4) 

Total Protein (g/dL) SUP 7.3 (0.4) 7.1 (0.4) 0.04 0.70 6.1 – 8.1 PL 7.1 (0.5) 7.3 (0.4) 

Albumin (g/dL) SUP 4.7 (0.3) 4.5 (0.2) 0.05 0.99 3.6 – 5.1  PL 4.6 (0.1) 4.7 (0.2) 

Globulin (g/dL) SUP 2.6 (0.3) 2.5 (0.4) 0.15 0.49 1.9 – 3.7  PL 2.6 (0.4) 2.6 (0.3) 

Albumin:Globulin SUP 1.8 (0.2) 1.8 (0.3) 0.45 0.45 1.0 – 2.5  PL 1.8 (0.3) 1.8 (0.2) 

Bilirubin (mg/dL) SUP 0.7 (0.3) 0.6 (0.3) 0.66 0.23 0.2 – 1.2 PL 0.8 (0.4) 0.7 (0.2) 

Alkaline Phospatase (IU/L) SUP 64.8 (18.4) 60.3 (13.8) 0.41 0.20 33 – 115 PL 63.4 (20.0) 62.4 (21.5) 
Alanine Aminotransferase 
(IU/L) 

SUP 25.7 (7.9) 25.0 (8.1) 0.89 0.40 6 – 29 PL 19.4 (5.8) 18.4 (1.3) 
Aspartate Aminotransferase 
(IU/L) 

SUP 22.4 (12.5) 24.2 (9.5) 0.38 0.90 10 – 30 PL 18.6 (5.7) 16.3 (3.7) 

Estrogen (pg/mL) (pg/mL) SUP 127.2 (78.9) 130.2 (50.9) 0.26 0.20 60 - 190 PL 95.7 (53.3) 140.0 (49.0) 

Cortisol (mcg/dL) SUP 19.7 (5.3) 16.7 (7.8) 0.03 0.77 6 - 23 PL 16.2 (3.8) 18.6 (2.5) 

Testosterone (ng/dL) SUP 649.5 (166.0) 686.7 (225.3) 0.77 0.56 300 - 1000 PL 583.3 (92.4) 596.0 (34.4) 

Free Testosterone (pg/mL) SUP 156.5 (34.6) 163.1 (61.0) 0.53 0.99 35-155 PL 138.1 (18.5) 131.9 (21.9) 
 

No time main effect was present for repetitions to failure 
for bench press (p = 0.28) or leg press (p = 0.08).  

 No group x time interactions were present for 
hemodynamic or metabolic variables in response to acute 
supplement ingestion: REE (0.17), RQ (p = 0.21), systolic 
blood pressure (p = 0.32), diastolic blood pressure (p = 
0.16), or heart rate (p = 0.37). Significant time main ef-
fects were present for REE (p = 0.00006) and RQ (p = 
0.018), indicating that both increased in response to SUP 
or PL ingestion (Figure 2). The effect sizes for the change 
in REE between 0 and 60 minutes were d = 0.65 in SUP 
and d = 0.34 in PL. No time main effects were present for 
systolic blood pressure (p = 0.23), diastolic blood pres-
sure (p = 0.17), or heart rate (p = 0.16). 
 
Discussion 
 
The primary finding of the present study is that a multi-
ingredient supplement designed to promote thermogenesis 

and fat loss appears to be safe to consume over a 6-week 
period, but does not confer benefits for body composition 
enhancement nor unequivocally improve adaptations to a 
resistance training program. The two possible benefits of 
supplementation observed in the present study were a 
greater increase in lower body strength and a reduction in 
cortisol concentrations relative to placebo. 
Based on evaluation of the metabolic panel, supplement 
ingestion did not adversely affect safety markers. Alt-
hough minor decreases in total protein and albumin were 
seen in SUP, these remained within normal ranges. Corti-
sol decreased by 16% with supplementation, but increased 
by 15% with placebo. However, the physiological impact 
of these changes is unclear. Although often viewed simp-
ly as “catabolic” and therefore detrimental to muscular 
improvements induced by resistance training, the physio-
logical role of cortisol in training adaptations has not been 
fully elucidated (Morton et al., 2016; West and Phillips, 
2012).  
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Figure 1. Muscular performance and body composition results. After 6 weeks of resistance training and supplementation, no 
significant effects were seen for lean mass (A) or body fat percentage (B). Leg press strength increased in both groups, but 
greater increases were seen with the dietary supplement, as compared to placebo (C). Bench press strength increased similar-
ly in both groups (D).   
 

 

 
 
 

Figure 2. Acute metabolic responses to supplement ingestion. In response supplement ingestion at baseline, a time main effect 
was present for REE, indicating an increase in both groups at 30 and 60 minutes post-ingestion (A). No effects were seen for 
heart rate (B), diastolic blood pressure (C) or systolic blood pressure (D). 
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In the present study, supplementation did not im-
prove any indices of body composition relative to placebo 
during the 6-week resistance training program. Specifical-
ly, fat mass, lean mass and body fat percentage did not 
change in either group over the course of the study, and 
the effect sizes for these variables were deemed trivial 
(i.e. d ≤ ±0.1). Maximal leg press strength increased to a 
greater extent with supplementation, with a moderate 
effect size (d = 1.1) for SUP and a small effect size (d = 
0.5) for PL based on the effect size scale developed for 
strength training (Rhea, 2004). Maximal bench press 
strength increased similarly in both groups, but the effect 
sizes were considered trivial for this population (d = 0.2 
for both groups). As it is not expected that the biological-
ly active ingredients contained in the supplement affect 
upper and lower body musculature differentially, the 
larger absolute improvements in lower body strength for 
both groups may have allowed differences between SUP 
and PL to become more apparent. Additionally, it is pos-
sible that the prescribed resistance training program pro-
duced greater lower body strength gains due to the train-
ing habits of the participants prior to the study. Partici-
pants may have previously emphasized upper body exer-
cises rather than lower body exercises in their training, 
thereby exhibiting a potentially different training status 
between the upper and lower body at study commence-
ment. If this was the case, the effects of the supplement 
may have only been demonstrated for lower body strength 
due to the relatively less trained nature of the lower body 
musculature. However, this is speculative as the details of 
the training programs followed by participants prior to 
study commencement were not specifically examined.   

In addition to differential effects on lower body 
strength and cortisol concentrations, acute energy ex-
penditure responses appeared to differ, despite the lack of 
statistical interaction. In the first 30 minutes after supple-
ment ingestion, REE increased similarly (PL: +5.8%; 
SUP: +7.6%). By 60 minutes post-ingestion, REE was 5% 
higher than baseline in PL (d = 0.34; small to medium 
effect) and 11.5% higher than baseline in SUP (d = 0.65; 
medium to large effect). Although the precise reason for 
the increase in REE after placebo ingestion is unclear, 
similar increases in REE in response to placebo ingestion 
have previously been reported (Vukovich et al., 2005). 
The practical importance of the small potential differ-
ences in REE responses between conditions is highly 
questionable, particularly based on the lack of differences 
in body weight or fat mass after the 6-week supplementa-
tion period. However, the present investigation was rela-
tively small and of a short duration. A larger and longer 
duration investigation may be necessary to fully elucidate 
if small apparent differences in energy expenditure in 
response to supplement ingestion lead to any differences 
in body weight or body fat. Individual variability in ener-
gy expenditure responses is also important to note. In the 
present investigation, the REE responses to supplement 
ingestion ranged from -1.1 to +14.7% at 30 minutes post-
ingestion and from -1.9 to +21.9% at 60 minutes post-
ingestion. This seems to indicate that the combination of 
ingredients contained in the dietary supplement may im-
pact  the  energy expenditure response differently  among 

young adult men.  
Several recent investigations reported the acute ef-

fects of ingesting a thermogenic dietary supplement. 
These data indicate that multi-ingredient thermogenic 
supplements may be effective at acutely increasing REE 
relative to placebo, thereby demonstrating the potential to 
promote fat loss when consumed chronically (Bergstrom 
et al., 2013; Campbell et al., 2016a; 2016b; Ryan et al., 
2009; Wilborn et al., 2009; Ziegenfuss et al., 2017). How-
ever, there is a paucity of information regarding the 
chronic effects of these supplements. The present study 
provides longitudinal data that could impact the usage of 
thermogenic dietary supplements for several reasons. 
First, the studied supplement did not adversely affect 
blood safety markers over the course of 6 weeks in 
healthy young adult men. Therefore, the ingredients used 
in this supplement, in the proportions studied, may be safe 
for consumption by this population. Second, despite some 
potentially desirable responses to supplement ingestion 
(i.e. decreased cortisol concentrations and an acute in-
crease in REE), body composition benefits of chronic 
supplementation were not observed. Finally, despite the 
lack body composition improvements, supplementation 
produced greater increases in lower body strength as 
compared to placebo. Therefore, depending on the specif-
ic goals of an individual (i.e. body composition improve-
ment vs. strength gain), supplementation may or may not 
be beneficial. However, some caution should be em-
ployed when applying the results of this study to influ-
ence the use of other thermogenic dietary supplements 
due to differences in specific formulations and propor-
tions of ingredients in each product. Additionally, discre-
tion is needed when comparing the results of research 
studies utilizing different multi-ingredient dietary sup-
plements for the same reasons.  

  
Conclusions 
 
Based on the results of the present investigation, the stud-
ied multi-ingredient supplement is apparently safe to 
consume for 6 weeks in healthy adult males, but does not 
provide unequivocal advantages relative to placebo. No 
benefits were observed for body composition, testosterone 
concentrations or upper body strength. Possible benefits 
include increased lower body strength after a progressive 
resistance training program and reductions in cortisol 
concentrations, although the importance of this hormonal 
change is questionable. Due to the multi-ingredient nature 
of the supplement, it is not currently possible to determine 
which ingredients or combinations of ingredients exerted 
these effects. Future research should continue to evaluate 
whether thermogenic supplements possess utility to im-
prove energy expenditure, body composition and perfor-
mance in active individuals. 
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Key points 
 
• A multi-ingredient dietary supplement designed to 

promote thermogenesis and fat loss appears to be 
safe to consume for at least 6 weeks in healthy 
young adults. 

• Supplement ingestion acutely increases resting 
energy expenditure, but this was not significantly 
greater than increases seen with placebo. 

• When combined with a 6-week resistance training 
program, daily ingestion of the supplement did not 
produce superior changes in fat mass or lean mass 
relative to placebo. 

• Supplementation for 6 weeks reduced cortisol con-
centrations relative to placebo, but the physiologi-
cal impact of this change is likely irrelevant. 
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