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Abstract
Obesity is a growing problem causing significant morbidity 
and mortality. The efficacy of conventional therapies is limited. 
Numerous alternative therapies are advocated for weight loss, 
including dietary modifications, hypnotherapy, and acupuncture. 
Many herbal medications and dietary supplements such as 
conjugated linoleic acids, chitosan, Garcinia cambogia, and 
Citrus aurantium, are also being used. Most have been tested 
in very limited trials. None have been evaluated to the extent 
they can be definitively recommended, nor have they been 
studied to ascertain the extent of potential hazards. Given the 
scope of the problem, and the potential risk to a vulnerable 
population, further research should be conducted to define 
the efficacy of these treatments, particularly for the elderly. 
(Altern Med Rev 2008;13(1):34-42)

Introduction: The Problem of Obesity
Obesity is a growing problem, resulting in sig-

nificant morbidity and mortality from weight-related 
disease and reduced quality of life.1 Although obesity 
does confer the advantage of increased bone mineral 
density with age, which may result in fewer fractures, 
obese individuals are more likely to develop arthritis, 
lung disease, diabetes, metabolic syndrome, hyperten-
sion, coronary artery disease, congestive heart failure, 
urinary incontinence, cataracts, and cancer, and are 
more likely to suffer an earlier death.1,2 According to a 
survey of 184,450 adults, 46 percent of women and 33 
percent of men were trying to lose weight.3

Potential Applications 
for Alternative Medicine to Treat 
Obesity in an Aging Population

E. Paul Cherniack, MD

The pathophysiology of obesity over the 
lifespan is quite complex. Body weight increases until 
age 65, after which it declines,2 probably due to loss of 
bone mass, body water, and lean mass with age.4 Al-
though total energy intake does not increase with age, 
total energy expenditure decreases.1 Resting metabolic 
rate, fat-free mass, physical activity, and the thermic 
effect of food are all reduced.1 Body fat also redistrib-
utes in aging; visceral fat increases, while subcutaneous 
fat decreases. Changes in hormone and cytokine lev-
els result in increased adipose tissue formation over a 
lifespan. These include reductions in testosterone and 
growth hormone levels and decreased responsiveness 
to leptin and thyroid hormone. Decreased testoster-
one and growth hormone levels increase fat mass while 
causing reductions in fat-free mass. There is less oxida-
tive metabolism with fewer surges of thyroid hormone. 
Loss of response to leptin may create inadequate satia-
tion after feeding. New research has identified that ab-
dominal adiposity, as measured by waist circumference 
or waist-to-hip ratio, and sarcopenia (loss of muscle 
mass) are more important correlates of morbidity and 
mortality than older measures, such as total weight and 
body mass index (BMI).2

Despite conventional treatments a significant 
proportion of the elderly remain obese. Low-calorie 
diets do induce weight loss – approximately 6-10 per-
cent of body weight after six months.1 In the Diabetes 
Prevention Program, older patients utilized a series of 
lifestyle interventions to lose weight, including diet, ex-
ercise, and education. Only 67 percent achieved their 
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target weights over three years.5 Although bariatric 
surgery can be used safely in appropriately selected in-
dividuals,6,7 the procedure contributes to higher mor-
bidity and mortality in the elderly, and not all elderly 
individuals qualify for or desire surgical treatment.7

Many individuals use complementary and alter-
native medicine (CAM) to aid with weight loss. Herbal 
supplements and diet-based therapies for weight loss 
are among the 10 most common CAM modalities.8

The purpose of this article is to outline from 
the published medical literature how alternative thera-
pies address obesity in the elderly and identify what 
therapies might be used in the future.

Dietary Interventions for Weight Loss
Although a large number of weight-loss diets 

are employed by adults, most studies have been con-
ducted on middle-aged subjects, particularly women. 
The evidence for efficacy, especially in the elderly, is of-
ten lacking. One advantage of dietary interventions is 
they do not involve the addition of medications – an 
important consideration in older individuals who are 
often already taking several medications. Unfortunately, 
it may be more difficult for the elderly to comply with 
the steps involved in a diet than to take an extra pill.

Much attention in recent years has focused 
on low-carbohydrate diets – such as the Atkins, South 
Beach, and SugarBusters diets. A review of investiga-
tions of low-carbohydrate diets noted weight loss of 
1-10 percent of body weight.9 Short-term weight loss 
from low-carbohydrate diets has been compared to oth-
er diets in younger subjects.9-11

In one study, 120 obese individuals (ages 18-
65) participated in an investigation in which they were 
offered either a low-carbohydrate or low-fat diet for six 
months.10 The subjects were given dietary instruction 
in group meetings held twice monthly for the first three 
months and once monthly thereafter. Significantly more 
of those assigned to the low-carbohydrate diet (76%) 
adhered to the diet than those who received the low-fat 
diet (59%) (p=0.02). Subjects in the low-carbohydrate 
group lost a mean 12.9 percent of body weight, while 
subjects on the low-fat diet lost 6.7 percent of body 
weight (p<0.001).

In one trial, 34 individuals with a BMI >30 
(mean age mid-40s) were admitted to the hospital for 
six weeks, randomized to receive a high- or low-car-
bohydrate diet, and participated in a multidisciplinary 
program including physical activity, education, and be-
havioral modification.12 Although the low-carbohydrate 
diet group lost a mean 8.9 kg while the high-carbohy-
drate group lost an average of 7.5 kg, there was not a 
significance difference in the amount of weight lost be-
tween diets.

Sixty-three subjects (mean age 44; average 
BMI=34) were randomized to receive either a low-car-
bohydrate or conventional diet.13 After six months the 
subjects receiving the low-carbohydrate diet lost seven 
percent more weight than those on the conventional 
diet; however, after one year there was no significant 
difference between the two groups.

In another one-year study, two low-carbohy-
drate, higher-fat diets (Atkins and Zone) were com-
pared with two low-fat diets (Ornish and LEARN), in 
311 premenopausal obese women (BMI 26-40). Par-
ticipants on the Atkins diet lost the most weight (4.7 
kg); those on the other diets experienced less weight re-
duction (Zone=1.6 kg, Ornish=2.2 kg, LEARN=2.6 
kg).14

One of the most well-studied is the Ornish 
diet, which, in addition to being low-fat, is a low animal-
protein, high complex-carbohydrate diet. The diet has 
been shown to modify risk factors for coronary artery 
disease and lower atherosclerotic risk.15 In two of the 
recent diet comparison trials mentioned above, subjects 
lost 2.2-3.3 kg.10,14 A small number of elderly subjects 
lost 2.2 kg in an uncontrolled, unblinded investigation 
of the Pritikin diet – another low-fat, high complex-
carbohydrate diet.16

A recent study of diets of different protein con-
tents noted that high-protein content increases satiety, 
suggesting easy satiety might explain the weight loss in a 
low-carbohydrate, high-protein diet.17 A low-fat, high-
protein diet tested in one small trial yielded a compa-
rable weight loss (6%) to a low-fat, high-carbohydrate 
diet.18

Concerns expressed over potential long-term 
side effects of low-carbohydrate diets include lack of vi-
tamins, minerals, and fiber, and possible increased risk 
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of cardiovascular disease.19 In the short term, the diet 
does not appear to increase cardiovascular disease risk 
markers.20

Dietary Supplements in the Treatment 
of Obesity
Conjugated Linoleic Acid (CLA)

CLAs are trans fats that are beef and dairy con-
stituents.21 Two different forms of CLA were tested in 
a double-blinded, randomized, placebo-controlled trial 
of 180 men and women ages 18-65, BMI 25-30. After 
one year there was a small but statistically significant 
1.8-kg weight reduction (0.6 kg/m2 reduction in BMI) 
when CLA was given as a triglyceride (4.5 g/day, 76% 
CLA-triacylglycerol).21 Subjects were given a written 
questionnaire asking about dietary and exercise hab-
its at baseline, six months, and one year. In a one-year, 
open-label extension of the trial no further decrease in 
weight was observed.22 Adverse events were noted in less 
than four percent of subjects, were not serious, and were 
similar for CLA and placebo groups.22 When CLA was 
given as free fatty acids rather than a triglyceride, weight 
loss was not observed.23

Chitosan
Chitosan is a polysaccharide extracted from 

the shells of invertebrates.24 Chitosan has been found 
to enhance weight loss via blockage of fat absorption in 
animal studies,25 although human studies have yield-
ed mixed results.24,26-30 In one study of obese subjects 
(mean age 50; 82% women; BMI 25-50), subjects given 
3 g chitosan daily for six months lost 0.56 kg (p=0.03) 
more than those receiving a placebo;28 change in BMI 
was not significant.

In a more recent study, 150 subjects (mean age 
45; 83% women) were randomized into a control group 
(subjects chose whatever diet plan they wished and 
received no active or placebo supplement), a chitosan 
group, and a placebo-supplemented group.26 Partici-
pants in the chitosan and placebo group were double-
blinded, took 3 g chitosan or placebo daily for 60 days, 
and received a guidebook on dietary behavioral modi-
fication. Individuals who received chitosan lost 2.2 kg 
more than those in the placebo group (p=0.03) and 3.6 
kg more than those in the control group (p<0.001).

A meta-analysis acknowledged the weight loss 
reported in trials, but concluded the studies were not 
methodologically sound enough to establish definitive 
benefit.29,30 In an animal study, mice fed a high-fat diet 
gained less weight taking chitosan.31

Botanicals in the Treatment of Obesity
Tea  (Green, Black, and Oolong)

A number of studies have used tea to pro-
mote thermogenesis to increase energy expenditure in 
humans and rodents, indirectly implying tea promotes 
weight loss. While most of the studies have examined 
green tea, several have used oolong tea and one exam-
ined black tea.

Green tea is created when tea leaves are pro-
cessed soon after collection, oolong tea leaves are left 
to ferment before processing, and black tea leaves are 
crushed before fermentation.32 Tea is believed to induce 
thermogenesis through actions of polyphenol constitu-
ents called catechins, which inhibit the breakdown of 
norepinephrine. This results in a rise in mitochondrial 
oxidation and lowered coupling with ATP synthesis, 
producing heat.32,33 Alternatively, catechins may impair 
angiogenesis and retard the development of adipose tis-
sue.34

Several studies in rodents and humans sug-
gest green tea augments thermogenesis and energy 
expenditure.32-40 The experiments utilized encapsulated 
green tea extracts rather consumption as a beverage. 
While some of the increase in energy expenditure is be-
lieved to be related to the caffeine content,32,36 substan-
ces other than caffeine are thought to be responsible for 
much of its effect.33,37,38 A number of investigations have 
used extracts with different concentrations of green tea, 
caffeine, and other components, making it difficult to 
draw conclusions about which components might be 
responsible for the observed effects, or how much tea is 
necessary to induce human weight loss.

In one study, on three occasions 10 healthy 
men (average age 25; average BMI=25) were given ei-
ther a green tea extract containing 90 mg of the green 
tea catechin epigallocatechin gallate (EGCG) and 50 
mg caffeine, a capsule of 50 mg caffeine alone, or a place-
bo. Mean daily energy expenditure in the 24 hours after 
consumption was higher (6,754 kJ) in individuals given 
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the green tea extract than in subjects given either caf-
feine alone (6,547 kJ) or placebo (6,463 kJ) (p<0.01).39

Weight loss induced by green tea extracts has 
been reported in rats and humans. After seven days of 
treatment, rats given green tea extract lost 15-21 per-
cent more weight compared to baseline and 30-41 per-
cent more weight than rats given a placebo.35 A human 
would have to consume 6-12 cups of tea daily to obtain 
the equivalent dose the rats received.37

In a clinical study, 46 women (ages 19-57; 
BMI=25-31) were placed on a reduced-calorie diet 
(60 percent of expected energy expenditure) and either 
1,206.9 mg catechins from green tea or a placebo for 
90 days. There were no differences in weight loss, BMI, 
waist:hip ratio, or fat-free mass between groups.41,42

In a controlled trial, 240 Japanese men and 
women were assigned to consume green tea extract with 
583 mg catechins daily (catechin group; n=123) or 96 
mg catechins daily (control group; n=117). Greater 
decreases in weight, BMI, visceral fat area, and waist 
and hip circumference, as well as improved signs of car-
diovascular health – systolic blood pressure and LDL 
cholesterol – were observed in the high-catechin group 
compared to the control group.43

In an uncontrolled investigation, 70 subjects 
ages 20-69 (BMI 24-32) consumed two capsules of a 
green tea extract (270 mg EGCG; 475 mg total cate-
chins) while dieting for three months and lost an aver-
age of 4.6-percent of body weight.44

Green tea extracts have also been used to 
achieve weight maintenance after loss. In one study, 
104 subjects ages 18-60 (BMI 25-35) were given a low-
calorie diet (2.1 mJ daily) for four weeks, then three 
months of a weight maintenance program in which they 
received a green tea extract (95.46 mg catechins, 17.25 
mg caffeine) or a placebo.45 Although green tea did not 
affect weight gain overall, a subset of individuals with 
lower habitual caffeine intake (mean 149 mg/day versus 
511 mg/day) experienced 13-percent less weight regain 
with green tea compared to placebo.45 The low-caffeine 
group who used green tea also demonstrated greater 
resting energy expenditure through thermogenesis.46

Several studies have examined oolong tea to 
induce increased energy expenditure,47,48 but fat mass 
and weight loss in humans has only been demonstrated 
when investigators added green tea extract to  oolong 
tea.49,50 In one of these studies, 38 non-obese men 

ages 27-46 consumed a diet for two weeks containing 
90 percent of their average energy intake. They were 
then given a drink containing 340 mL oolong tea daily, 
supplemented with green tea extract containing 209 mg 
catechins/100 mL for three months. The supplemented 
tea drinkers lost only 1.1 kg more than those in the con-
trol group (p<0.05).49 In mice, a supplement of oolong 
tea prevented weight gain in mice fed a high-fat diet.51

Although no published study has found black 
tea induces weight loss, one study demonstrated in-
creased metabolic rate after consumption of black tea 
combined with other substances. Sixteen men and 
women (ages 21-55; BMI 20-30) took an extract con-
sisting of 600 mg black tea (20% caffeine) in addition to 
guarana (Paullinia cupana; a source of caffeine), ginger, 
dill weed, vitamin C, and rutin (a plant polyphenol) or 
a placebo.52 One hour after ingestion, resting metabolic 
rate increased by 77.19 (kcal/24 hr2) (p<0.02) in the 
group receiving the supplement but not in the placebo 
group.52

Garcinia cambogia
The fruit from Garcinia cambogia, a plant that 

grows in Southeast Asia, has been used in several inves-
tigations to induce weight loss.53 The active ingredient 
is believed to be (-)-hydroxycitric acid (HCA), which 
comprises up to 30 percent of the fruit by weight. In 
a double-blind trial, 89 women (mean age 40; mean 
BMI=28) were given 2.4 g Garcinia standardized ex-
tract (1.2 g HCA) or placebo daily for three months, 
in addition to a 1,200 kcal, 30-percent fat diet.53 The 
individuals who consumed HCA lost only slightly more 
than the placebo group – 1.3 kg (p=0.026).

In another placebo-controlled trial, 135 sub-
jects (mean age late-30s; average BMI=31) were treated 
with 1.5 g HCA or placebo for three months, with no 
differences between the two groups after treatment.54

Citrus aurantium
Synephrine alkaloids reputed to cause weight 

loss can be derived from Citrus aurantium, the sour or-
ange.55 It is unclear which of several alkaloids from the 
plant actually contribute to weight loss.56 Although three 
small trials revealed such alkaloids can increase systolic 
blood pressure and heart rate,57,58 others showed no ef-
fect.59-63 Investigations of weight loss properties, not 



Copyright © 2008  Thorne Research, Inc.  All Rights Reserved.  No Reprint Without Written Permission.  Alternative Medicine Review Volume 13, Number 1  March 2008

Alternative Medicine Review  Volume 13, Number 1  2008

Obesity

Page 38

Treatment

CLA-triglyceride (76% CLA)

Chitosan

Chitosan

Garcinia cambogia 

(active ingredient HCA)

HCA

Citrus auranthum, Hypericum 

perforatum, and caffeine

Ephedrine, synephrine, 

caffeine, and salicin

Green tea extract

Green tea extract

Green tea extract

Oolong and green tea

Dosage/length of study

4.5 g/day or placebo 

for one year

3 g/day or placebo 

for six months

3 g/day, placebo, or nothing 

(control) for 60 days

2.4 g/day (1.2 g HCA) or 

placebo for three months

1.5 g/day or placebo 

for three months 

975 mg Citrus auranthum, 900 mg 

Hypericum perforatum, 528 mg caffeine 

daily, placebo, or nothing for six weeks 

Ephedrine 20 mg, synephrine 5 mg 

(from Citrus), caffeine 200 mg, salicin 15 

mg twice daily or placebo for eight weeks

Containing 1,125 mg catechins/225 mg 

caffeine daily for three months

Containing 583 mg catechins 

versus 96 mg catechins (control)

Containing 270 mg EGCG/475 mg 

total catechins

340 mL oolong/green tea extract; 209 mg

catechins/100 mL daily for three months 

Results

Small but s.s. 1.8-kg 

weight reduction with CLA

Chitosan=0.56 kg > loss than placebo

(p=0.03); no difference in BMI

Chitosan=2.2 kg > loss than placebo 

and 3.6 kg > loss than control

Gambogia=1.3 kg > loss 

than placebo (p=0.026)

No differences 

between groups

Average weight loss in treatment group 1.4 kg;

significant when compared to placebo or control 

(p<0.05) 

Average weight loss in treatment group 3.14 kg

versus 2.05 kg in placebo group; 16% decrease in 

body fat in treatment group/1% in placebo group

No differences in weight loss, BMI, waist:hip 

ratio, or fat-free mass between groups

Greater decrease in weight, BMI, visceral fat area,

and waist & hip circumference in high catechin group

Subjects lost an average 

4.5-percent body weight

Treatment group lost only 1.1 kg 

more than control group

Evidence

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

Uncontrolled

trial

RCT

CLA=conjugated linoleic acid
RCT=randomized, controlled trial
s.s.=statistically significant
BMI=body mass index
HCA=hydroxycitric acid

Table 1. Nutrients and Botanicals for Weight Loss

all controlled, have been conducted in small numbers 
of younger subjects.64-68 In four of these  investigations 
weight loss ranged from 2.05 to 3.1 kg,64-67 while in 
a fifth study there was no effect.68 In all trials Citrus  

aurantium products were combined with other agents, 
making it unclear which caused the benefit.55

Table 1 summarizes research on nutrients and 
botanicals for weight loss.
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Acupuncture for Weight Loss/Obesity
More studies have been performed on acupunc-

ture as a treatment for obesity than any other CAM 
therapy. Design flaws, however, prevent determination 
of acupuncture’s efficacy for weight loss. In one small in-
vestigation, five mildly obese (average BMI=26.5) and 
55 non-obese (average BMI=24.3) individuals were 
given auricular acupuncture or sham acupuncture to 
lose weight.69 Both normal and obese subjects received 
auricular acupuncture with needles inserted into the 
ear once weekly and kept there during the week. Non-
obese subjects lost an average of 0.7 kg (p<0.01) with 
53.5 percent experiencing a small decline in weight after 
eight weeks of treatment. Obese subjects were given 18 
weeks of treatment. During the eight weeks for which 
weight loss was recorded, individuals lost an average of 
0.6 kg (p<0.01). The sham treatment was given to nor-
mal subjects, who had needles quickly inserted in the 
ear at the same acupuncture site as the other subjects. 
However, in these subjects the needle was quickly re-
moved and covered with tape. The sham-treated sub-
jects were questioned and believed they received true 
acupuncture but did not lose weight.

In a non-blinded investigation of 74 post-
menopausal women (ages 50-62; BMI >30), those 
given twice-weekly laser acupuncture in addition to a 
low-calorie diet lost 12.82 kg and BMI was reduced by 
5.03 points over six months (p<0.01).70 Subjects as-
signed to calorie restriction alone lost 8.41 kg and BMI 
was reduced by 3.28 points.

In another study 55 women were divided into 
three groups: (1) electroacupuncture (mean age=39; 
mean BMI=34.8) once daily for 20 days; (2) dietary 
restriction (mean age=42.7; mean BMI=34.9); and (3) 
neither (mean age=43.3; mean BMI=32.2).71 Electro-
acupuncture induced a 4.8-percent weight loss, the di-
etary-restriction group lost 2.5 percent of body weight, 
and the control group lost no weight in this unblinded 
study.

Hypnotherapy
In the past 30 years, several investigations 

have piloted the addition of hypnotherapy to cognitive-
behavioral therapy for weight loss. A meta-analysis 
revealed an average weight loss of six pounds with the 
addition of hypnotherapy and an increased effect over 
time.72 A subsequent study on the use of hypnothera-
py in obese patients with sleep apnea in which dietary 
advice was combined with two half-hour sessions of  
hypnotherapy-focused stress reduction yielded a similar 
average weight loss of six pounds after 18 months.73

Future Considerations
Several therapies have been tested in animal 

models but need clinical trials. One is platycodin, a 
compound derived from the root of a Japanese flower, 
Platycodon grandiflorum. Rats fed platycodin for four 
weeks had a 13-percent greater loss of body weight than 
rats fed placebo.74 Guabiroba, a plant derivative used in 
traditional Brazilian medicine has been used to prevent 
weight gain in rats fed a high-fat diet.75

Conclusion
The epidemic of obesity in the United States 

is crying out for CAM therapies that work. Many sub-
stances and diets have been aggressively marketed and 
used for weight reduction, but relatively few have been 
evaluated in methodologically rigorous trials. The re-
sults of studies conducted thus far need to be confirmed 
by larger and appropriately designed and conducted 
trials. While there is likely no magic bullet to melt the 
pounds away, a combination of exercise, dietary modifi-
cation, and select supplements, with the possible addi-
tion of hypnotherapy or acupuncture, can aid in weight 
loss and help stem the increasing obesity epidemic.
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