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Abstract

Objective: Dietary supplements and alternative therapies are commercialized as a panacea for 

obesity/weight gain as a result of the minimal regulatory requirements in demonstrating efficacy. 

These products may indirectly undermine the value of guideline-driven obesity treatments. We 

systematically reviewed the literature of purported dietary supplements and alternative therapies 

for weight loss.

Methods: A systematic review evaluated the efficacy of dietary supplements and alternative 

therapies for weight loss aged ≥18 years. We searched Medline (Pubmed), Cochrane, Web of 

Science, CINAHL, EMBASE (Ovid), and PsychINFO (EBSCO). Risk of bias and results were 

summarized qualitatively.

Results: Of 20,504 citations, we reviewed 1,743 full-text articles, of which 315 were randomized 

controlled trials evaluating the efficacy of 14 purported dietary supplements, therapies or a 

combination thereof. Risk of bias and sufficiency of data varied widely. Few studies (n=52 

[16.5%]) were classified low risk and sufficient to support efficacy. Of these, only 16 (31%) noted 

significant pre/post inter-group differences in weight (range: 0.3,4.93 kg).

Conclusions: Dietary supplements and alternative therapies for weight loss have a limited, high-

quality evidence-base of efficacy. Practitioners and patients should be aware of the scientific 

evidence of claims before recommending use.
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Dietary supplements; obesity; weight loss; treatment; regulatory; herbal supplements; 
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INTRODUCTION

Obesity rates in the United States (USA) continue to rise(1) which may lead to obesity-

related complications such as cardiometabolic dysfunction, malignancy, disability and 

premature mortality (2–4). Obesity prevention strategies and treatments continue to evolve, 

and include intensive lifestyle interventions, public health programs, Food and Drug 

Administration (FDA)-approved pharmacotherapies, endoscopic and surgical bariatric 

therapies (5), which potentially promote 5-35% weight-loss (6–9), Such programs can be 

delivered in primary care, community- or research-based settings (10–13). Patients often 

struggle to lose or maintain weight (14) either due to lack of efficacy of existing FDA-

approved therapies or due to a lack of access to healthcare professionals providing obesity 

treatments. This prompts a search for easily available non-prescription dietary supplements 

or alternative therapies to satisfy consumer and clinician’s desire for effective, low-risk, and 

low-cost options for achieving weight loss (15–19).
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Of adults attempting weight-loss, 33.9% report using dietary supplements; these estimates 

are higher in younger adults, women, and in lower socioeconomic groups (20,21). The 

number of marketed weight-loss supplements exceed 40% of the 776 dietary supplements 

identified in a FDA-drug database (22). They are also marketed by popular press, 

influencers, and celebrities (23,24). Hence, healthcare professionals are faced with questions 

about their effectiveness for weight gain (25,26), and similar to consumers, have major 

misconceptions about such purported treatments, including beliefs that they are thoroughly 

evaluated for safety/efficacy by the FDA in advance of marketing (20,27–30). Healthcare 

professionals have incomplete information about ‘clinically proven’ claims touted by 

promoters of these therapies. These assumptions lead consumers to believe that ‘natural’ or 

‘clinically proven’ non-prescription products are safer than FDA-approved medications, 

despite, in some cases, post-marketing recalls (20,31).

Passage of the Dietary Supplement Health and Education Act (DSHEA) in 1994 led to the 

deregulation of the dietary supplement industry. The National Institute of Health’s Office of 

Dietary Supplements was established thereafter, whose mission is to strengthen the 

knowledge and understanding of dietary supplements by evaluating scientific information, 

stimulating and supporting research and educating the public (32). Studies funded by this 

Institute require a product integrity profile including a collaborative approach for 

commercial-based product documentation. While this institute’s work has importantly 

advanced the science, members of The Obesity Society believed it was important to evaluate 

and perform a qualitative synthesis of non-FDA therapies to provide scientific evidence to 

guide members. This paper differs from previous societal reviews by focusing specifically 

on weight loss as an outcome (33,34). We conducted a systematic review of randomized 

controlled trials (RCTs) of dietary supplements and alternative therapies, with a goal of 

closing the knowledge gap among clinicians, enhancing the evidence supporting their 

efficacy, and to counsel their patients (35,36).

METHODS

We conducted a systematic literature review using the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines (37) (Table S1).

Study Protocol

Initial searches were conducted by two research librarians (HBB, PJB) on January 30th, 

2018. The search strategy (Table S2) included subject headings and key words to capture the 

concepts of weight loss and alternative therapies. Syntax was adjusted to conform to each of 

the following electronic databases searched on January 30th, 2018: Medline (PubMed) 

[1946-current]; Cochrane Library (Wiley) [various]; Web of Science [1900-Current]; and 

CINAHL (EBSCO) [1981-Current]. EMBASE (Ovid) [1974-Current] was searched on 

February 5th, 2018. No other limits were applied, but we separated animal from human 

studies during screening. The authors solicited additional potential treatments from their 

own clinical experiences and asked leading experts within the Clinical Committee of The 

Obesity Society for their input. Our focus was on peer-reviewed RCTs; we omitted gray 

literature, websites, abstract submissions, clinical trial registries or conference proceedings. 
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Reference lists from systematic reviews were evaluated; articles were manually reviewed for 

additional studies.

Selection Criteria

Selection criteria was guided by the Patients, Intervention, Controls, Outcomes, and Study 

Type framework. Inclusion criteria included: English language articles, overweight or 

obesity (BMI ≥25kg/m2), and studies focusing on intentional weight loss. We limited our 

review to adults aged ≥18 years, as the Committee believed that the use of dietary 

supplements or alternative therapies would be low in children and has been published (38). 

Following full-text review and identification of studies, the team modified the protocol to 

include RCTs rather than observational trials. We excluded non-randomized controlled trials 

including cohort trials, case reports/series, systematic reviews or meta-analyses, 

commentaries, editorials, cross-sectional studies, animal studies, bariatric surgery, or studies 

focusing on FDA-approved medications.

Data Extraction

All citations were combined using Endnote X8 (Thomson Reuters). A total of 20,504 

citations were identified using a priori criteria (Figure 1) after which duplicates were 

removed, (n=6,476) leaving 14,028 citations. Each set of supplements/therapies was 

assigned to a set of reviewers, each conducting a test review of title/abstracts of 200 citations 

for which concordance rates exceeded 75%. At that point, each reviewer set evaluated title/

abstracts of each grouping using the predefined inclusion/exclusion criteria. Discrepancies 

were adjudicated by a senior member of the Clinical Committee and reconciled before full-

text review. Full-text manuscripts (n=1,743) were obtained with the assistance of the 

reference librarians, and a second-level screening that applied exclusion criteria in a 

hierarchical manner was conducted.

Quality Review

Each included study was assessed using the Cochrane Collaboration’s Risk-of-Bias 

Tool(39). The following elements were evaluated: sequence generation, allocation 

concealment, and blinding (participants, healthcare providers, data collectors, outcome 

assessors). The review deliberately excluded incomplete outcome data, selective outcome 

reporting or other sources of bias as the volume of articles and heterogeneity of results 

would prevent an accurate aggregate summary of the results. Each full-text set was evaluated 

in duplicate, with disagreements adjudicated by a third reviewer. Categories were designated 

as a high/low/unclear level of bias representing low/high/unclear study quality. The 

proportion of low bias was tabulated for each product based on the reviewer’s interpretation 

(Table 1). Articles fulfilling low risk of bias within each category were identified and 

summarized.

Study-Level Outcomes:

A priori, we decided to present only dietary supplements or alternative therapies consisting 

of five or more RCTs. Study-level data are presented in aggregate in Table 2 and 3 and 

detailed data in Appendices 3–17. Key data included: study year, journal, country, funding 
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source, participant characteristics, description of the arms, number of subjects per arm, and 

study duration. Mean (± standard deviation) or age-range if not reported, the count 

(proportion) of females, count (proportion) of non-Caucasian race, mean body mass index, 

and waist circumference or waist-hip ratio if not designated, were abstracted. The writing 

group proposed presenting all study outcomes; however, due to the heterogeneity and 

complexity of the results and analytical methods used, the authors presents the key outcome 

of weight (baseline, follow-up, weight change), the intra/inter-group p-value differences, and 

if weight was not listed, other relevant body composition measures. Qualitative summary of 

the region, industry funding, range of participants and study duration are in Table 2. Table 3 

outlines age range, whether authors indicated significance among arms, if reported, and the 

number of studies with overall low risk of bias that were significant.

RESULTS

Of the 20,504 total citations, we reviewed 1,743 full-text articles and included 315 in our 

full-text review (Figure 1). The most common reason for full-text exclusion was study type 

(i.e., commentary, editorial, non-randomized study). Each of the dietary supplements or 

alternative therapies is presented, recognizing that some studies consisted of multiple 

therapies and could be categorized in varied categories. Fifty-two studies were classified as 

high quality (e.g., low risk of bias), of which 16 demonstrated significant pre/post weight 

changes compared to placebo (range, 0.3,4.9 kg).

Acupuncture

Acupuncture is a traditional Chinese practice that involves placing small needles, with or 

without electrical stimulation, at various points in the body in order to adjust physiological 

functions and address numerous ailments (40). Studies examining the mechanism by which 

acupuncture impacts weight loss have demonstrated changes in central nervous 

neurotransmitters regulating hunger and satiety as well as improving insulin resistance, lipid 

metabolism and appetite reduction (41,42). Of the 45 RCTs conducted between 1981 and 

2016, only a small fraction (n=2, 4%) was identified to have a low degree of bias (43,44). 

The majority (n=38) were from Asia followed by Europe (n=4). Eighteen (40%) did not 

report their funding source and the remaining were funded by government sources. Types of 

acupuncture were varied, including auricular, wrist, electrical, abdominal and laser. Study 

arms consisted of 5 to 105 participants, with a follow-up range of 3-24 weeks. Median age 

of participants was in their 30’s, none were above age 65 years, and the majority of studies 

were conducted in females. There were 18 studies that did not report between-group pre/post 

changes. Of studies that did, 18 of 27 (67%) reported significant differences between arms; 

all reported changes <5% and <5kg between groups. The two studies demonstrating low risk 

of bias either did not report the differences between the arms (43) or were not significant 

(44) (see Tables S3A–D).

Calcium-Vitamin D Supplementation

Calcium is a mineral necessary for heart, muscle, nerve, and blood clotting function. 

Vitamin D aids absorption of calcium in the body through the formation of hormone 

calcitriol. Joint supplementation of calcium and vitamin D is proposed to regulate adipocyte 
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lipid metabolism and triglyceride storage, improving metabolic health and reducing body 

weight (45,46). Only five of the 22 RCTs (23%) conducted between 2007 and 2018 were 

classified as having an overall low risk of bias (47–51). Half of the studies (n=11) were 

conducted in North America, and of the 22, 6 (27%) were industry-sponsored, and four did 

not report their funding sources. The number of participants ranged from 6-170 per arm, and 

the range of the study duration was 2 weeks to 2 years. Participant age ranged from 20.1 to 

62.4 years. Studies were generally conducted in females. Of the 22 studies, eight did not 

report changes between arms over time; three studies (9%) demonstrated significant findings 

of decreased weight over time. Of the 5 articles with low bias (23%) (47–51), none 

demonstrated significant differences in weight change between groups (see Tables S4A–D).

Chitosan

Chitosan is a linear polysaccharide that is extracted with alkaline substances from the hard 

exterior of crustaceans, such as shellfish. Chitosan is used medically to decrease bleeding for 

wound dressings and has been proposed, due to its ability to bind to lipids and decrease their 

absorption in the gastrointestinal tract, to lower cholesterol and body weight (52,53). Nine 

studies (conducted between 1996 and 2016) were identified, of which only one was 

classified as having low risk of bias (54). Studies were conducted in North America (n=2), 

Southeast Asia and Europe (n=2 each). Three were industry sponsored, and the number of 

participants ranged from 10-125 per arm, with a range for follow-up of 1 month to 24 weeks. 

The median age was in the 30s (range, 23.1-54.5), no participants were above age 65, and 

most studies were conducted in females. Five studies demonstrated statistically significant 

differences between arms, and three did not report any such differences. The article with low 

risk of bias demonstrated a statistically significant pre/post between group change in weight 

of 2.3 kg over 6 weeks (54) (see Tables S5A–D).

Chocolate/Cocoa

The cocoa bean is a dried and fully fermented seed of the theobroma cacao tree. These seeds 

can be ground and roasted, forming chocolate. Cocoa contains significant amounts of 

bioactive compounds, including antioxidant polyphenols and methylxanthines (caffeine and 

theobromine), which might promote weight loss by browning white adipocytes and 

improving lipid catabolic metabolism insulin resistance, endothelial function and oxidative 

stress (55–57). Only one of the six trials (conducted between 2008 and 2015) was classified 

as having a low risk of bias (58). Trials were conducted in the USA, Europe, Australia and 

Mexico. Four trials did not report funding; the remaining were industry funded. Counts per 

arm ranged from 4 to 15, with trial duration ranging from 21 days to 18 weeks. Participant 

age ranged from 20 to 60 years. One study demonstrated significant differences between 

arms at follow-up; the remaining were non-significant or did not report these values. The 

study with a low risk of bias (58) did not show any significant changes in weight (see Tables 

S6A–D).

Chromium

Chromium is a non-essential biometal, present in many foods (mostly attributed to food 

processed in stainless steel equipment). It is proposed to play a role in glucose, lipid, and 

amino acid metabolism by its potentiating effects on insulin action. It may directly enhance 
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serotonin activity and/or impacting potential downstream effects on dopaminergic signaling 

on central insulin receptors. By altering these neurotransmitters, chromium is thought to 

affect several pathways involved in the central control of food intake, satiety and energy 

hemostasis (59–63). Of the six RCTs (between 1996 and 2016), three had a low risk of bias 

(n=3). Five studies (83%) were conducted in the USA; all were industry sponsored. The 

number of participants ranged from 6 to 66 per arm, and study duration ranged from 40 days 

to 24 weeks. One study included only females; three did not report sex of participants. Of 

the six trials, one did not report differences between groups, and of those that reported 

results, only two reported a significant weight-loss. Of the 3 studies with low bias (64–66) 

only one demonstrated a significant reduction in weight (−1.4 ± 2.9 kg) with 400 µg of 

chromium over 72 days (65) (see Tables S7A–D).

Ephedra/Caffeine

The plant ephedra sinica’s main proposed active ingredient for weight loss is ephedrine 

which is often taken is conjugation with caffeine. Its proposed mechanism of action for 

weight loss is that it enhances and speeds up metabolism promoting a fat burning metabolic 

state (67). Thirty-one RCTs published between 1975 and 2017 were identified, among which 

10 studies had a low degree of bias (31%). Fourteen (45%) were conducted in the USA 

while 11 (35%) were conducted in Europe. Funding sources were not revealed in two 

studies, with industry sponsoring 19 (61%) studies. Study duration ranged from 1 week to 9 

months, the number in each arm ranged from 4 to 84 participants, and most were conducted 

in women. None were aged >50 years (range, 22 to 50.1 years). Fourteen (45%) studies 

noted pre/post significant weight changes between arms over time; yet, 11 studies did not 

report such outcomes. Of the 10 studies showing a low risk of bias (68–77), five reported 

statistically significant decreases in weight ranging from 0.3 to 4.9 kg; results on inter-group 

pre/post weight changes were otherwise not reported (68,69,71,72,75) (see Tables S8A–D).

Garcinia and/or Hydroxycitrate

Garcinia is a plant native to India and Southeast Asia, whose rind contains hydroxycitric 

acid (HCA) which is purported to affect appetite by preventing fat storage blocking ATP-

citralyase. ATP-citralyase is an enzyme in the step to cellular fatty acid synthesis and storage 

hence may inhibit lipogenesis (78). Fifteen RCTs were identified between 1998 and 2016. 

Only four of the 15 studies (27%) showed low bias scores for methodologic and reporting 

quality. Of these 15 studies, eight were conducted in Asia, three in the USA, two in Brazil 

and one each in several other countries. Funding sources were not revealed for 9 studies; the 

remaining were funded by a combination of local government and industry sponsorship. 

Duration of the studies lasted from 2 weeks to 16 weeks. The number of participants in each 

arm ranged from 10 to 69 subjects, with participant age ranging from 21 to 60 years. Three 

studies did not assess differences in weight between arms pre/post, and five studies (33%) 

reported significant decrease in weight. Of the trials noting low risk of bias, two studies 

reported significant weight loss (ranging from −1.3 kg to −3.6 kg) (79,80) whereas, the other 

two were non-significant (81,82) (see Tables S9A–D).
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Green Tea

Green tea is a form of the Camellia sinensis plant that is made from steaming and pan-frying 

the leaves, without fermentation. Green tea contains caffeine, which is proposed to 

contribute to appetite suppression and stimulate thermogenesis (83,84). Antioxidants, 

including the catechin epigallocatechin gallate inhibit the breakdown of norepinephrine 

leading to increased calorie burning (67,85). Thirty-eight RCTs published between 2005 and 

2017 were identified; of these, 16 (42%) were categorized as having an overall low degree of 

bias. Of these 38, the majority were conducted in Asia (50%). Funding sources were not 

revealed in 9 (24%) studies and the remaining were funded by both industry and 

governments. The duration of the studies was between 6 weeks and 12 months. The number 

of participants in each arm ranged from 5 to 123 subjects. Sex composition was variable 

(female (30-100%). Only 8 studies (21%) demonstrated significant different values between 

groups over time; 13 (34%) did not report statistical measures for weight change. Sixteen 

studies noted a low risk of bias (86–101), 5 (31%) included only women and 7 (44%) studies 

were < 3 months in duration. Only two of the 16 studies demonstrated statistically 

significant improvements in weight ranging from 1.5 to 1.7kg (96,99), both lasting less than 

8 weeks (see Tables S10A–D).

Guar Gum

Guar gum is a dietary fiber derived from seeds of the Cyamopsis tetragonolobus plant, and is 

an ingredient in some food products, used as an emulsifier and thickener in baked goods. It 

is purported to promote weight loss by acting as a bulking agent in the gut, delaying gastric 

emptying and increasing satiety (102,103). Five RCTs were identified between 1980 and 

2013 with none showing a low degree of bias for overall methodological quality. Of these 

five, two were conducted in Italy; investigators in Brazil, Saudi Arabia, and Finland 

contributed to one study each. Funding sources were not revealed for two studies; the 

remaining were funded by a combination of local government and industry sponsorship. The 

duration of the studies lasted between 6 weeks and 6 months. The number of participants in 

each arm ranged from 9 to 48. Sex composition was variable (female, 38 to 72%). Mean age 

of most participants was between 51.6 and 63.6 years. Three studies did not report pre/post 

changes between groups; one of the remaining studies demonstrated a significant difference 

in weight (see Tables S11A–D).

Conjugated Linoleic Acid (CLA)

Conjugated Linoleic Acid (CLA) is a naturally occurring omega 6 fatty acid derivative of 

linoleic acid that is typically found in dairy and meat products. Studies based on the animal 

model have shown positive benefits including diabetes management, improved immune 

system, reduction of atherosclerosis biomarkers, and body composition changes- reduced 

body fat mass and increased lean body mass (104). In humans, dietary CLA may improve 

insulin sensitivity and lipid metabolism specifically in reducing plasma triglyceride levels 

and low-density cholesterol (105). Thirty-one RCTs were identified between 2001 and 2016 

with five (16%) showing low degree of bias. Of these 31, eight were conducted in USA, four 

in Canada, and 14 in Europe. Funding source was not revealed in 7 studies; the remaining 

were funded by a combination of government and industry. The study duration was between 
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from 3 weeks and 24 months. Participants in each arm ranged from 7 to 173. Sex 

composition was variable (female 10-100%), with no women in 6 studies. Mean age of most 

of the participants was between 18 and 65 years. There were 8 studies that did not report 

between group data over time. Of the five high quality studies (e.g., low risk of bias) (106–

110), only one demonstrated a statistically significant weight loss in their two intervention 

(vs. placebo) groups ranging from 1.5 to 3.0 kg (106) (see Tables S12A–D).

Mind-Body

Mind-body interventions that were evaluated for weight loss efficacy included behavioral 

therapies (e.g., mindfulness, stress management), hypnosis, meditation, and massage. In 

general, these strategies are designed to target maladaptive food behaviors such as cravings 

and hedonic eating (111). Of the 22 RCTs conducted between 1980 and 2017, only 2 (9%) 

were classified as having low risk of bias (112,113). Studies were primarily conducted in 

North America (n=12), Europe (n=8) and Asia (n=2). Funding was not reported in the 

majority of the studies (n=15, 68%); of the 6 reported, all were governmental/institutional. 

The number of participants ranged within each cohort between 5 and 100. Length of follow-

up ranged from 4 weeks to 18 months. Percent women ranged from 10-100%, with 7 

including only women. Only 6 (27%) studies reported significant findings for greater weight 

loss compared to control. Two studies with low risk of bias studies did not report pre/post 

intra-group differences in weight change (see Tables S13A–D).

Phaseolus

Phaseolus vulgaris is extracted from the white kidney bean and thought to inhibit the activity 

of alpha amylase thereby interfering with absorption of carbohydrates (114). Seven RCTs 

identified between 2007 and 2014. None of these studies fulfilled low risk of bias across 

each category. Of these seven, five were conducted in Europe (71%) and the remaining in 

Asia. Funding sources were not revealed for three studies (43%); the remaining were funded 

by industry and local universities. Study duration ranged from 30 days to 24 weeks and the 

number of participants in each arm ranged from 12 to 62 subjects. Mean age ranged from 22 

to 66 years. The number of women in each arm ranged from 38-74%. Three studies reported 

significant weight loss compared to placebo, while three did not report such statistical 

changes (see Table S14A–D).

Phenylpropylamine

Phenylpropylamine (PPA) is similar in structure to amphetamine and ephedrine and may act 

as an appetite suppressant to induce weight loss, believing to act via the alpha-1 adrenergic 

receptor (115). There were five RCTs (published between 1982 and 1999). Only one trial 

was categorized as having a low degree of bias for all categories. All studies were published 

in the USA, three were industry funded (two not reported), and the number of participants 

ranged from 7 to 51. Study duration ranged from 6 to 12 weeks. The ages of participants 

ranged from 18 to 65 years. Number of women ranged from 56-100% with one study not 

reporting sex composition. Only one study did not report the differences at follow-up 

between both arms. Three studies demonstrated significant differences between arms, and 

the remaining did not report on significance. The one high quality (low risk of bias study) 
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did not demonstrate significant changes in weight between groups at follow-up (116) (see 

Tables S15A–D).

Pyruvate

Pyruvate is a product of glycolysis, the first step in the breakdown of glucose to produce 

energy, and a key intermediate of several metabolic pathways in the cell. Pyruvate has been 

proposed to aid with lipid metabolism through reversible conversion to phosphoenolpyruvate 

and to increase glucose uptake by skeletal muscles, providing a potential for weight loss 

(117). There were seven RCTs published between 1992 and 2009, of which none were 

categorized as having an overall low degree of bias. All but one was published in the USA, 

one was funded by industry, and two did not report their funding. Study duration ranged 

from 21 days to 6 weeks, with number per arm ranging from 6 to 18 participants. The age of 

participants ranged from 22.5 to 48.7 years (two studies did not report age). The number of 

women ranged from 0–100%. Two studies did not report differences between arms while 

four studies were considered by the authors statistically significant (see Tables S16A–D).

Other Miscellaneous

Supporting Tables S17A–D represents 39 miscellaneous categories consisting of 66 RCTs. 

Due to the heterogeneity and number of compounds, no summaries are provided for these. 

Bias assessment, study and baseline characteristics, and outcome measures are presented in 

the supplementary table. Sixteen studies (24%) were categorized as high quality, of which 

six demonstrated significant weight loss ranging from 0.7 to 3 kg (see Tables S17A–D).

DISCUSSION

This review provides healthcare professionals with evidence-based data on the quality and 

efficacy of dietary supplements and alternative therapies purported to cause weight loss. 

Despite their high usage, our data suggest a dearth of high-quality RCTs evaluating weight 

loss outcomes. Published studies are of small sample sizes, short study follow-up, poor study 

design, and often lead to inconsistent conclusions and results reporting. Our findings 

underscore the need for well-designed and powered trials to minimize bias and provide 

definitive clinical efficacy.

This evaluation specifically focuses on the impact of supplements on weight and weight-

related measures in adult patients with overweight and obesity. Society-based statements are 

dated (33,34) as were two high-quality reviews (25,118) published over 15 years ago. Yet, 

these authors limited their scope to double-blind randomized trials, did not use PRISMA, 

and limited their analysis to specific compounds. A separate review of reviews excluded 

combination supplements (119); however, it only included nine reviews of individual 

supplements and that too was over nine years old. While a number of reviews are available 

on individual compounds, few in fact evaluate a spectrum of supplements as ours.

Trials were published from different geographical regions of the world, with some dietary 

supplements or alternative therapies favoring certain regions over others. Despite this 

variation, it would be important to embrace cultural treatments using vigorous scientific 

inquiry. This includes increasing the sample size and study duration, but also evaluating both 
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homogeneous and heterogeneous ethnic and age-appropriate cohorts. Our evaluation 

suggests the importance of conducting appropriate statistical analyses for their design and 

oversight. Other studies assessed changes within but not across each arm. Others suggested 

statistically significant changes when there were none, or, in our assessment, incorrect 

evaluation methods were applied. In those that did use appropriate methods or were of high 

quality, few were statistically significant, with findings not clinically significant. The 

methodological inconsistencies observed provide considerable opportunities for future 

research endeavors.

High-quality evidence is needed prior to embracing products within clinical practice. By 

following PRISMA, we applied the Cochrane Bias Review to our articles and observed that 

the majority of articles were classified as having low quality. Much is due to the challenges 

in study design. Many of the included articles had small sample sizes, failed to control for 

key confounding variables, and had different doses and formulations of each compound 

making the interpretation rather difficult. While key weight-loss studies such as the Diabetes 

Prevention Program (120) or the Look-AHEAD (121) lasted a year or more, very few of the 

included trials in this review lasted a year or longer. Longer-term trials are needed to 

ascertain their impact on weight-loss. Our evaluation highlights the importance of the efforts 

put forth by the Office of Dietary Supplements to advance the science of nutritional 

supplementation and a need for high-quality research.

This review provides contemporaneous evaluation that can provide a scientific basis for 

practicing clinicians. Each supplement is listed in the dietary supplement label database 

(https://dsld.od.nih.gov/dsld/). The use of research librarians enhanced the validity of our 

process and approach.(122) Using the major medical databases rather than complementary 

databases, our team felt that this approach consisted of higher integrity journal articles (123), 

despite the publication and location bias that may exist in other databases (124–126). A 

substantial amount of the integrated care literature in PubMed is not discoverable in its 

MeSH-indexed subset, signifying that a search relying on MeSH terms only will miss non-

indexed but highly relevant content. We also recommend the addition of Embase to a 

PubMed search if the emerging topics often to be found in conference abstracts are of 

interest.

There are a number of limitations. Studies were heterogeneous and participants may not 

necessarily be representative of the typical patient presenting for weight loss. While our 

initial intentions were to include observational studies, the volume of studies, their design 

and outcomes, and the importance of limiting to RCTs, made this impossible. Further, the 

extensive heterogeneity of patient populations, interventions, outcomes and lack of statistical 

comparisons prevent us from conducting a formal meta-analysis. Many of the compounds 

consisted of different doses, formulations or were combined with other supplements. We 

acknowledge these limitations and attempted to group as best as we could. The majority of 

full-text studies had intra-group comparisons, rather than inter-group comparisons over time. 

While the Cochrane tool attempts to standardize quality assessments, this may be prone to 

subjectivity and/or interpretation of the articles. We attempted to mitigate this through 

trained evaluators and adjudicators.
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Implications/Next Steps

These findings are critically important to understanding the science behind dietary 

supplements and alternative therapies purported for weight-loss. The importance of an 

academic partnership with industry to conduct well-designed, randomized, double-blinded 

controlled trials of sufficient duration to demonstrate efficacy of each category would be 

helpful. Studies should be free of potential commercial bias; our findings suggest this may 

not currently be the case. Longer duration is needed to understand the beneficial outcomes 

of weight-loss dietary supplements to provide higher quality recommendations. The process 

outlined by the Office of Dietary Supplements in promoting research endeavors in this field 

reduces bias, enhances product integrity through quality control measures, can add to the 

scientific base. All studies should be registered in clinicaltrials.gov. It is unknown whether 

adding compounds to existing lifestyle interventions could enhance efficacy, and it would be 

helpful to explore those strategies.

CONCLUSIONS

Despite a number of citations evaluating dietary supplements and alternative therapies for 

weight-loss, this review does not support strong, high-quality evidence of efficacy for any of 

products. There is considerable heterogeneity in trial design, bias, efficacy, and duration, 

suggesting a need to develop trials accounting for methodological flaws.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known about this subject?

• Dietary supplements and alternative therapies for weight loss are widely 

available and used for the treatment of obesity

• Deregulation of the dietary supplement industry permits marketing of such 

products without stringent regulatory approval

• Use of dietary supplements and alternative therapies among adults with 

obesity is high despite their limited evidence base

What are the new findings in your manuscript?

• There is weak evidence for the efficacy of dietary supplements and alternative 

therapies

• The number of randomized controlled trials varies depending on the therapy 

examined

• Design of existing trials is hampered by a significant risk of bias because of 

methodological inconsistencies

How might your results change the direction of research or focus of clinical 
practice?

• A critical need to strengthen the industry-academic relationship to design high 

quality trials in this sphere

• Emphasis on clearer outcomes, enhanced methodological rigor and study 

duration are needed

• The interaction between existing lifestyle interventions and existing 

supplements should be evaluated in future trials
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Figure 1: 
Participant Flow Diagram for Systematic Review of Randomized Controlled Trials
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Table 1:

Cochrane Risk of Bias Among Studies with >5 Randomized Controlled Trials

Dietary Supplement 
or Alternative 
Therapy

# of 
studies

# 
Overall 

Low 
Bias

Sequence 
Generation

Allocation 
Concealment

Blinding

Participants Healthcare 
Providers

Data 
Collectors

Outcome 
Assessors

Acupuncture 45 2% 42% 18% 27% 7% 7% 4%

Calcium & Vitamin 
D

22 23% 68% 45% 64% 68% 68% 55%

Chitosan 9 11% 67% 44% 44% 22% 11% 11%

Chocolate/Cocoa 6 11% 33% 50% 33% 50% 50% 33%

Chromium 6 50% 83% 67% 67% 83% 83% 50%

Ephedra or Caffeine 31 32% 45% 65% 97% 87% 74% 74%

Garcinia and/or 
Hydroxycitrate

15 27% 47% 27% 67% 73% 60% 47%

Green Tea 38 42% 76% 63% 79% 79% 76% 71%

Guar Gum 5 0% 40% 0% 40% 20% 0% 0%

Conjugated Linoleic 
Acid

31 16% 84% 71% 90% 32% 39% 23%

Mind-Body 22 9% 45% 32% 18% 14% 32% 23%

Phaseolus 7 0% 14% 29% 86% 71% 0% 0%

Phenylpropylamine 5 20% 40% 60% 180% 40% 60% 60%

Pyruvate 7 0% 29% 71% 29% 57% 0% 20%

Criteria are based on the summary for each dietary supplement and alternative therapy of included randomized controlled trials. Percentages reflect 
the proportion of studies fulfilling “low risk of bias” for the given category according to the Cochrane Collaboration tool criteria (see Appendices). 
The proportion fulfilling Low is determined by the number of “Low” responses divided by the overall number of studies
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