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OBESITY CONTINUES TO RAISE CONCERNS, IN SPITE OF GREATER PUB-
lic awareness of its associated problems and challenges. Many 

who seek to lose weight use herbal remedies and dietary supple-
ments as one of their strategies. A 2008 U.S. survey found that one-
third of adults making a serious attempt to lose weight had used a 
weight loss dietary supplement.1 In addition, half of those surveyed 
believed that dietary supplements were evaluated for safety and ef-
ficacy before being marketed, which is not always the case. Many 
herbal weight loss products have limited evidence of effectiveness. 
Adverse effects could become widespread if an unsafe herb is pro-
moted, which happened before ephedra was banned.2 

Given the links between body weight and health, health care 
practitioners will be asked about ways to help people lose weight. 
Since many patients already are using herbal remedies, they may 
have questions about the products’ use or effects. Practitioners 
should therefore be aware of the available evidence for the most 
popular weight loss supplements. Given the large number of such 
products available, this article will focus on herbal remedies — 
those prepared from plant material. Discussion also will be limited 
to products containing one herb, rather than combinations of herbs. 
The herbs are introduced alphabetically.

Acai
Acai berries come from a South American palm tree, Euterpe ol-

eracea. The fruit has been an important source of protein for people 
living in the Amazon jungle. Because it leaves people feeling full, 
it developed a reputation as an appetite suppressant. After being 
mentioned (but not endorsed) on the Oprah Winfrey show in 2008, 
it was promoted widely as a weight loss supplement.3 According 
to the Brazilian Agricultural Research Corporation, demand for the 
berries led to their wholesale price in Brazil increasing 60-fold in 
recent years.4 Soon the people in the Amazon could not afford the 
berries.
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Acai berries and juice are nutritious, containing vita-
mins A, C, and E, along with calcium, iron, and several 
fatty acids.5 The juice and fruit pulp are relatively high 
in protein and fat, which may explain why people feel 
full after consuming them. The berries are high in anti-
oxidants, and lead to significantly elevated plasma anti-
oxidant capacity in humans.6 However, no studies have 
been published on acai’s ability to help people lose weight 
and how it might act to promote weight loss is not known. 

Bitter orange
Bitter orange is an extract from the rind of the fruit of 

the tree Citrus aurantium whose fruit is primarily used to 
make marmalade. Following the 2004 FDA ban of ephe-
dra for safety reasons, many manufacturers replaced it 
with bitter orange to make “ephedra-free” supplements.7 
Bitter orange contains synephrine alkaloids that are ad-
renergic agonists. At least six isomers of synephrine exist 
with varying alpha- and beta-adrenergic activity, though 
it is unclear how many of these isomers occur in bitter 
orange. Three small randomized controlled trials (RCTs) 
have been conducted with bitter orange, but only in combi-
nation with other ingredients like caffeine, St John’s wort, 
ginseng, or gingko.8 These studies reported weight loss of 
2-3 kg among those using the supplements, with the pla-
cebo groups losing 1-2 kg. Since synephrine has similar 
effects to ephedrine, concerns have been raised that it may 
cause similar adverse effects. A number of case reports of 
cardiac problems after taking bitter orange products have 
been published.9 However, a recent safety review noted 

that those experiencing adverse effects in these cases had 
consumed several supplements, while controlled studies 
have not identified adverse effects.10

Cissus quadrangularis
Cissus quadrangularis (or CQ) has been used medici-

nally in India and Africa as an anti-inflammatory and to 
promote healing, especially of bone fractures.11 Recent 
studies have examined its ability to reduce weight and 
body fat. In combination with its traditional use in pro-
moting bone healing, this has made it popular among 
body-builders. Proposals have been made that CQ inhibits 
enzymes that metabolize food, thus making it more dif-
ficult to absorb. 

The first study of CQ for weight loss involved 123 
obese and overweight participants from Cameroon. Peo-
ple were randomly assigned to receive either placebo, CQ 
with a calorie-reduced diet, or CQ without the diet. After 
8 weeks, those who were obese had significantly reduced 
weight, percent body fat, and BMI compared to placebo. 
Those who were overweight did not have significant re-
ductions in weight or body fat, but did have lower BMI. 
All groups also had significant improvements in plasma 
cholesterol, C-reactive protein, and glucose levels. 

The same research group carried out another RCT 
using a commercial CQ extract and another combina-
tion product containing CQ and other ingredients (called 
CORE).12 The 168 participants were randomly assigned to 
one of the supplements or placebo and either to a normal 
diet or a calorie-restricted diet. After 8 weeks of CORE 
or 6 weeks of CQ, participants had significantly reduced 
weight compared to placebo (P < 0.05). Although reduc-
tions occurred in percent body fat and BMI, these were 
not reported as statistically significant compared to pla-
cebo. All groups also had significant improvements com-
pared to placebo in antioxidant capacity and total choles-
terol levels, but not glucose levels.

A third study of CQ randomly assigned 72 obese or 
overweight participants to either placebo, CQ, or a combi-
nation of CQ and Irvingia gabonensis.13 After 10 weeks, 
those receiving CQ alone had significant weight loss 
compared to placebo (8.7 kg loss; P < 0.001), with those 
receiving the combination losing more weight (11.8 kg 
loss; P < 0.0001). Percent body fat, cholesterol levels, and 
blood glucose levels also improved significantly. Adverse 
effects reported in these studies were similar to those in 
the placebo group, and included headache, flatulence, di-
arrhea, and difficulty sleeping.

Garcinia cambogia
Garcinia cambogia has developed a reputation among 

those seeking to lose weight and build muscle. Extracts 
of the fruit contain up to 50 percent hydroxycitric acid 
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(HCA), which is thought to be the active ingredient.14 
This is believed to interfere with fatty acid metabolism, 
but precisely how it works is not known. One of the first 
RCTs evaluating this agent involved 135 participants, 
mostly women.15 All subjects went on a high-fiber, low-
calorie diet and took either 3 g daily standardized extract 
of Garcinia or placebo. After 12 weeks, both groups lost 
weight and decreased percent body fat, but without sig-
nificant differences between the two groups. In another 
RCT, 89 overweight women started a low-calorie diet and 
took either 2.4 g Garcinia daily or placebo.16 After 12 
weeks, the Garcinia group had significantly more weight 
loss (3.7 kg vs 2.4 kg), but the groups did not differ in 
measures of appetite suppression. 

Several other RCTs have had conflicting results. A 
systematic review published in 2011 identified 12 RCTs 
involving Garcinia products for weight loss.17 Nine stud-
ies provided sufficient data to permit a meta-analysis. The 
combined results found significantly more weight loss 
among those using Garcinia compared to placebo (P = 
0.05; CI = -1.75 to 0.00). However, the mean difference 
was 0.88 kg, or 1 percent more weight loss, which led 
the reviewers to question if this was clinically significant. 
When sensitivity analyses were performed to take hetero-
geneity and study quality into account, the weight loss 
was no longer significant. 

Controlled studies, animal studies, and traditional con-
sumption of Garcinia fruit have not identified serious 
adverse effects beyond those of placebos. However, in 
2009, FDA warned consumers to stop a range of Garcinia 
products called Hydroxycut.18 The recall was based on 23 
serious adverse events reported after people consumed 
Hydroxycut. Most reports related to liver damage, includ-
ing one liver transplant and one death. Its manufacturer 
withdrew the products, though they have since returned to 
the market reformulated with Garcinia replaced by Cissus 
quadrangularis.2 Others have questioned the association 
with HCA or Garcinia as Hydroxycut products contain up 
to 20 different ingredients.19 

Hoodia
Another traditional food that has become a popular 

weight loss supplement is Hoodia gordonii. This is be-
lieved to be one of the most widely consumed herbal 
weight loss products.20 The hoodia plant looks like a cac-
tus and grows in the Kalahari Desert of southern Africa. 
The San people used it to suppress their hunger when 
they went on long hunting expeditions. A South Afri-
can research council identified hoodia as a potential ap-
petite suppressant.21 Western pharmaceutical companies 
obtained licenses to develop it as a pharmaceutical, but 
in 2003 this was halted for reasons that remain unclear. 
Hoodia has since been incorporated into supplements and 

foods as a slimming agent, and become a test case for 
issues in bio-piracy and indigenous knowledge.22 This 
has led to hoodia becoming an endangered species and to 
stringent conservation regulations.

A UK pharmaceutical company, Phytopharm, isolat-
ed one ingredient from hoodia and named it P57.23 This 
appears to stimulate the brain to trigger a full feeling in 
mice. Phytopharm issued a press release stating that a 
15-day RCT with 18 people found that those taking P57 
had significantly reduced calorie intake and body fat.22 An 
uncontrolled study found that 7 participants lost an aver-
age of 3.3 percent body weight after taking hoodia for 28 
days.23 In spite of hoodia’s popularity, the evidence for its 
effectiveness is very sparse.20

Irvingia gabonensis
Irvingia gabonensis is an African tree also known as 

“African mango” or “bush mango.” It is completely dif-
ferent from the better-known mango fruit native to India 
and cultivated widely for its nutritious fruit. Many parts 
of the African mango have been used medicinally, but its 
seeds, called dika nuts, have become popular as weight 
loss supplements. These are rich in soluble fiber that 
swells in the stomach and slows emptying, giving a sense 
of being full.24 Researchers in Cameroon have published 
studies that have led to Irvingia being the latest plant in-
cluded in many natural weight-loss products.

The first RCT investigating this herbal remedy involved 
40 obese participants who were randomly assigned to take 
a placebo or 350 mg of Irvingia seed extract tid before 
meals. After 4 weeks, those taking the extract had lost an 
average of 5.6 kg compared to 1.2 kg in the placebo group 
(P < 0.01). Those taking the extract also had significantly 
lower blood pressure, total cholesterol levels, and blood 
glucose levels. 

Another RCT was published in 2009 using 150 mg 
of extract before lunch and dinner.25 This double-blind, 
placebo-controlled study involved 120 overweight or 
obese participants. After 10 weeks, those taking the ex-
tract lost an average 12.8 kg compared to 0.7 kg weight 
loss in the placebo group (P < 0.01). Total cholesterol, 
blood glucose, percent body fat, and other relevant pa-
rameters were also significantly lower. The extract is well 
tolerated, with flatulence, headaches, and difficulty sleep-
ing sometimes reported.25 

Conclusion
More than $1 billion is spent annually on dietary sup-

plements for weight loss.8 Many products contain several 
herbs, minerals, and other compounds for which no con-
trolled clinical trials are available. The most commonly 
used herbal remedies have relatively little clinical research 
on their efficacy or safety. Some are supported by the evi-
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dence from a small number of trials, while others have, 
at best, contradictory results. On the other hand, adverse 
effects are not common, except perhaps for bitter orange. 
However, harvesting these plants has, at times, left them 
unaffordable by the indigenous peoples who have relied 
on them traditionally. 

Recommendation
With the importance of body weight widely recog-

nized, many people are turning to herbal remedies to help 
them lose weight. However, the evidence to date is insuffi-
cient to recommend any of those popularly used. Patients 
should be advised that even when clinical trials support 
the use of such herbs, these studies are usually small and 
of short duration.2 They also should be reminded that di-
etary supplements are not required to meet the same stan-
dards of effectiveness or safety as other pharmaceuticals. 
As one herb falls out of favor, others are waiting to take 
its place with even less research to support efficacy. These 
include Sambucus nigra, Asparagus officinalis, Garcinia 
atroviridis, and Salvia hispanica.26 Many other herbs are 
used for weight loss, such as green tea and chitosan, with 
several reviewed in past issues of Alternative Medicine 
Alert.

Weight loss can be challenging, but apart from severe 
obesity, the best approach continues to be one in which 
calorie intake is reduced, energy output increased, and 
support sought from others.   ■
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Synopsis: Results of the DOMInO (DHA to Optimize 
Mother and Infant Outcomes) randomized control trial 
did not support using fish oil (DHA predominant) to 
prevent maternal postpartum depression or to improve 
cognitive ability in children at 18 months of age. 

Source: Makrides M, et al. Effect of DHA supplementation 
during pregnancy on maternal depression and neurodevelop-
ment of young children. JAMA 2010;304:1675-1683. 

INITIAL POPULATION-BASED STUDIES DEMONSTRATED A BEN-
eficial relationship between higher intakes of fish and 

seafood during pregnancy and reduced risk of depressive 
symptoms postpartum and improved cognitive outcomes 
in the children. Thus, it was hypothesized that the cause 
of the improved benefit may be related to n-3 long chain 
polyunsaturated fatty acids (LCPUFA).1,2 Additionally, 
through animal studies it was postulated that the specific 
n-3 LCPUFA most responsible for these effects is docosa-
hexaenoic acid (DHA).3

This current study evaluated the use of DHA-predom-
inant omega-3 fatty acid supplementation for women 
with singleton pregnancies from 22 weeks gestational 
age to birth to prevent postpartum depressive symptoms 

and improve cognition of the infant.4 The study had three 
phases. The initial treatment phase lasted approximately 
18 weeks. There were two follow-up periods: one for de-
pressive symptoms of the mother at 6 weeks and 6 months 
postpartum, and the second for cognitive effects on the 
infant at 18 months. Analysis of results was by intention 
to treat.

This randomized, double-blind study was conducted at 
five Australian perinatal centers. A total of 2399 English-
speaking women were enrolled in the initial study and 726 
children in the second part of the study (including all 96 
preterm infants). Baseline characteristics recorded were 
maternal age, medical diagnosis of previous or current de-
pression, social support using the Maternal Social Support 
Index, weight, highest level of education, occupation, and 
smoking status. The characteristics were similar between 
groups, although no confidence intervals were reported. 
Of note, there were significantly more smokers in the con-
trol group. Patients were excluded from the study if they 
had documented drug or alcohol abuse, were unable to 
give written informed consent, the primary language spo-
ken at home was not English, or had bleeding disorders.

The intervention was DHA fish oil supplementation 
(800 mg/d of DHA) and 100 mg/d eicosapentaenoic acid 
(EPA) vs vegetable oil (rapeseed, sunflower, and palm) 
500 mg/day capsules without DHA. The 800 mg/d DHA 
dose was chosen because it is above the threshold estimat-
ed to be associated with lower risk for depressed maternal 
mood and higher scores on developmental outcomes. The 
control placebo pill was designed to match the normal fat-
ty acid intake of the typical Australian diet. Monitoring of 
the control and intervention groups was the same. Phone 
calls were made at 22 weeks gestation, at 28 weeks, and at 
36 weeks. Each call included monitoring and encouraging 
compliance and recording of side effects. 

Assessing compliance with treatment and placebo was 
determined by measuring DHA in cord blood of all in-
fants at birth using capillary gas chromatography; as ex-
pected, the intervention group levels where higher. The 
amount measured in the control group was similar to pre-
vious studies with documented insufficient levels of fatty 
acids. Events that occurred at or shortly after birth were 
extracted from the medical record and included antenatal 
hospitalizations, antenatal hemorrhage, and postpartum 
hemorrhage.

Women completed a self-administered Edinburgh post-
natal depression scale (EPDS) at 6 weeks and 6 months 
postpartum. A score of > 12 on the EPDS was used to in-
dicate high levels of depressive symptoms for this study. 
There was no statistically significant difference between 
the moms taking DHA and the control group at 6 weeks 
(9.61% vs 10.88 %, adjusted relative risk [RR] 0.87, 95% 
confidence interval [CI] 0.68–1.10, P = 0.24) or 6 months 
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postpartum (9.74% vs 11.50%, adjusted RR 0.83, 95% CI 
0.66–1.05, P = 0.11).

Neurodevelopment at 18 months was assessed by one 
of four study psychologists. It is not stated if there was 
good interrater reliability between the psychologists or 
if the psychologists were blinded to what study group 
women were from. The test used for assessment was the 
Bayley Scales of Infant and Toddler Development, 3rd 
edition. There was no difference in the mean cognitive 
composite scores of the 18-month-old children whose 
moms took the DHA vs the control (101.81 vs 101.75, ad-
justed effect 0.01, 95% CI -1.36 to 1.37, P = 0.99), mean 
language composite score (96.47 vs 97.94, adjusted effect 
-1.42, 95% CI -3.07 to 0.22, P = 0.09). 

Analysis of various small subgroups of the children 
noted a few statistically significant benefits and risks as-
sociated with taking DHA. Fewer children in the DHA 
group had delayed cognitive development than controls 
(11 vs 24, adjusted effect 0.41, 95% CI 0.007). Girls 
whose moms had used DHA had delayed language (20 
vs 14, adjusted effect 1.81, 95% CI 1.06–3.08, P = 0.03) 
and lower mean language scores than controls (98.73 
vs 103.24, adjusted effect -4.43, 95% CI -6.65 to -2.20,  
P = < 0.001). Girls also had poorer mean adaptive scores 
(101.27 vs 104.88, adjusted effect -3.55, 95% CI -3.55 to 
-1.20, P = 0.003). There was no difference in the num-
ber of 18-month-old children who excelled in language or 
cognition by total or gender.

Of note there were some secondary outcomes that were 
different between the groups. Women supplementing with 
DHA had fewer preterm babies born before 34 weeks ges-
tational age (13 vs 27, adjusted relative risk [RR] 0.49, 
95% CI 0.25–0.94, P = 0.03). Additionally, women us-
ing DHA had fewer post-term births requiring obstetric 
intervention (211 vs. 165, adjusted RR 1.28, 95% CI 
1.06–1.54 P = 0.01). This is interesting because the dura-
tion of gestation was only 1 day less for the intervention 
group (282 vs 281, P = 0.05) The number of cesareans did 
not differ between the groups. The mean birth weight of 
infants from mothers in the intervention group was 68 g 
higher than control (95% CI 23–114 g, P = 0.03). There 
also were fewer infants of low birth weight born to moms 
in the intervention group (41 vs 63, adjusted RR 0.65, 95 
% CI 0.44–0.96, P = 0.3) However, mean birth weight z 
scores (z scores are birth weights corrected for gestational 
age and sex) did not differ between groups indicating that 
the birth weight difference was more a function of gesta-
tional age at birth.

This study did support that DHA supplementation was 
safe. Frequency of hemorrhage and antenatal hospitaliza-
tions did not differ between groups. There was no dif-
ference between groups in the incidence of nose bleeds, 
vaginal blood loss, constipation, nausea, or vomiting at 

28 and 36 weeks gestational age. The only statistically 
significant difference between the groups regarding side 
effects was that more women in the DHA group reported 
eructations compared to control (43.6 vs 25.6, adjusted 
RR 1.68, 95% CI 1.5–1.89, P < 0.001 at 28 weeks and 
41.5 vs 29.2 at 36 weeks). Fewer women in the DHA 
group reported diarrhea; no maternal deaths occurred. 
Only two women from each group required an ICU stay. 

This study also demonstrated safety for the infant of the 
mom taking DHA; 36 infants from the DHA group com-
pared with 54 infants from the control group experienced 
one serious adverse event. (RR 0.67, 95% CI 0.44–1.01,  
P = 0.6). It is noteworthy that there were fewer infants 
with any admission to the Neonatal Intensive Care Unit 
from the moms using DHA compared to controls (1.86% 
vs 3.08%, 95% CI 0.34–0.97, P = 0.04).

■ COMMENTARY

Prenatal nutrition is certainly an important part of opti-
mal fetal development. Initial research demonstrated that 
fish intake is inversely correlated with maternal postpar-
tum depressive symptoms and positively correlated with 
cognitive development of the infant.1 LCPUFAs, specifi-
cally DHA, was thought to be the source of this health 
benefit.3 Based on these initial studies, prenatal vitamins 
that include these LCPUFAs are widely available. Even 
in this study population, more than 60% of women were 
excluded because they were already using fatty acid  
supplements. 

This study’s findings do not support the use of DHA 
to prevent postpartum depressive symptoms in the mom 
nor to improve cognitive development in their infant by 
18 months of age. In fact, some concern of risk to female 
infants was demonstrated regarding speech and language 
development. 

The study is not without shortcomings, the most signif-
icant of which being that supplementation occurred only 
from the second trimester on and ended at birth. The first 
trimester is a known period of rapid neuronal growth in 
the fetus. 

It would have been interesting to include a sample of 
patients already taking fatty acid supplements to see if a 
difference existed with earlier supplementation. There is 
also no mention as to whether the results were adjusted for 
breastfeeding (which confers a protective effect against 
postpartum depression and is beneficial for cognitive de-
velopment as well)5 or individual fatty acid supplementa-
tion by choice after delivery of the infant. Previous stud-
ies found differences in cognition for 9-month-olds only 
if compared to infants who did not breastfeed.6,7 These 
issues could be confounders and negate any differences 
found in this study if the critical period for DHA expo-
sure is during the first trimester or infancy. Although there 
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were significantly greater numbers of smokers in the con-
trol group, if anything this would likely magnify a posi-
tive association with the intervention group.

This study also used a cutoff of 12 for the Edinburgh 
Postnatal Depression Scale (EPDS). This level ensures 
fewer false positives and equates more to a significant 
risk of depression; however, previous positive studies us-
ing omega-3 fatty acids to prevent postpartum depression 
used a cutoff of 10 on the EPDS. It would have been better 
to use a similar cutoff level. The authors’ response to this 
concern was the data do not support a different result us-
ing lower cut offs for the EPDS.8

Although there was enough power to use a smaller sam-
ple of children for the second part of the study, it would 
have been nice to use larger numbers and perhaps shrink 
the confidence intervals or clarify some of the concerns 
that emerged. The original study contained 2399 women, 
yet only 726 children were included in the cognition part 
of the study. Regarding small benefits for specific groups 
or risks (such as the girls with possible speech delay), a 
larger population would have been better.

In conclusion, results of this study call into question 
the benefit of large doses of DHA supplementation for 
pregnant mothers in their second trimester to birth to 
prevent postpartum depression or improve cognition in 
infants. There are still many unanswered questions, in-
cluding whether the timing of the supplementation was 
suboptimal. The results regarding depression are not sur-
prising, as other studies addressing incident depression in 
non-pregnant women do not support there being a preven-
tive effect of omega-3 fatty acids, only that they may help 
children and adults respond to traditional antidepressants.9 
The issue regarding the effect of DHA supplementation to 
improve children’s cognition is still not clear and further 
studies must be completed to determine effectiveness.   ■
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Synopsis: A short trial of a synthetic cannabinoid for 
people with advanced cancer was shown to improve 
caloric intake, appetite, and sensory perceptions around 
food, as well as quality of life.

Source: Brisbois TD, et al. Delta-9-tetrahydrocannabinol may 
palliate altered chemosensory perception in cancer patients: 
Results of a randomized, double-blind, placebo-controlled pilot 
trial. Ann Oncol 2011 doi:10.1093/anonc/mdq727.

PEOPLE WITH ADVANCED CANCER FREQUENTLY REPORT LOSS 
of interest in food, an altered taste of their favorite 

dishes, and diminished appetite. The authors of this ran-
domized, double-blind, placebo-controlled 22-day Phase 
2 pilot study sought to determine whether a synthetic form 
of marijuana (delta-9-tetrahydrocannabinol, or THC) 
could improve taste and smell (chemosensory) percep-
tion, appetite, caloric intake, and quality of life (QOL) for 
patients with advanced cancers who had associated che-
mosensory alterations and poor appetite.

Subjects were adults with advanced cancer (defined as 
locally recurrent, locally advanced, or metastatic) of any 
site except brain who had a score on a Taste and Smell 
Survey indicative of a significant chemosensory alteration 
(> 2 out of 16), decreased caloric and protein intake, and 
poor QOL. They were recruited from two Canadian on-
cology clinics and randomized to receive either THC (2.5 
mg, Marinol®; Solvay Pharma Inc., n = 24) or placebo oral 
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capsules (n = 22) twice daily for 18 days. Patients started 
on THC 2.5 mg or placebo once daily for the first 3 days 
and the dose was increased to THC 2.5 mg or placebo 
twice daily on the fourth day. Participants had the option 
to increase their drug dose to a maximum of 20 mg/day.

Subjects completed assessments at baseline and after 
18 days of treatment. All assessments used patient-report-
ed outcomes to capture and describe changes experienced 
by the patients. The Taste and Smell Survey was used to 
identify and quantify chemosensory alterations “since 
study treatment.” The 100 mm Satiety Labeled Intensity 
Magnitude (SLIM) scale was completed 10–15 minutes 
before each meal for 1-day pretreatment and following 
18 days of treatment for an assessment of appetite. The 
Macronutrient Preference Checklist (MPC) was complet-
ed with the SLIM to assess macronutrient preferences. 
SLIM and MPC premeal scores were averaged for an 
overall day score. A 3-day dietary record was used to es-
timate total calories and macronutrient intake. QOL was 
assessed with the Functional Assessment of Anorexia/Ca-
chexia Therapy (FAACT) questionnaire, and the 11-point 
Edmonton Symptom Assessment System was used to as-
sess nausea. Interviews were also conducted to determine 
patients’ treatment-related changes in food preferences 
and chemosensory alterations.

Twenty-one out of the initial 46 participants completed 
the trial. Patient characteristics and dropout rates were 
similar for THC and placebo groups. In the THC group, 
eight patients followed the dosing protocol (i.e., 2.5 mg 
bid) and three patients increased to 2.5 mg tid by taking 
an additional 2.5 mg before supper. In the placebo group, 
seven patients followed the dosing protocol and three pa-
tients increased their dose to 3 capsules/day.

Compared with placebo, THC-treated patients re-
ported improved (P = 0.026) and enhanced (P < 0.001) 
chemosensory perception and that food “tasted better” (P 
= 0.04). The majority of THC-treated patients reported 
an increased overall appreciation of food compared with 
patients receiving placebo (30%). In addition, 73% of 
THC-treated patients indicated a renewed ability to dis-
criminate tastes, flavors, and food odors. In contrast, 
80% of patients in the placebo group reported their taste 
and smell function to be the “same as before” (60%) or 
“worse” (20%) compared with baseline. Premeal appe-
tite (P = 0.05) and proportion of calories consumed as 
protein increased compared with placebo (P = 0.008). In 
contrast, the majority of patients receiving placebo had 
either decreased appetite (50%) or showed no change 
(20%). FAACT global QOL scores improved similarly 
for both THC and placebo groups, but THC-treated pa-
tients reported improved quality of sleep (P = 0.025) and 
relaxation (P = 0.045). Nausea scores were unaffected by 
THC treatment (P = 0.532), and total caloric intake was 
improved in both THC and placebo groups. Relative to 

baseline, 73% of THC-treated patients increased their 
caloric intake (range 100–775 kcal/day) compared with 
50% of patients in the placebo group (100–965 kcal/day). 
THC was well tolerated.

The authors concluded that THC may be helpful to 
people with advanced cancer and chemosensory altera-
tions by improving and enhancing chemosensory percep-
tion, altered macronutrient preference, appeal of savory 
foods, appetite, relaxation, and quality of sleep. 

■ COMMENTARY

Discussions that center on medical marijuana quickly 
become emotional. So do discussions of people with ad-
vanced cancer, who frequently no longer enjoy the taste 
of food and so take in too few calories.

THC appears to increases appetite in animals and 
healthy people, and in those with acquired immunodefi-
ciency syndrome (AIDS), likely via stimulation of endo-
cannabinoid receptors located in reward-related areas of 
the brain. The researchers chose to focus on self-report 
of chemosensory perception as the most relevant predic-
tor of food preference and enjoyment instead of objective 
clinical measures (i.e., millimolar concentration thresh-
olds for detection of individual tastants and odorants) be-
cause they view taste and smell alterations as more than 
quantifiable physiological changes — they see them as 
potentially impacting a person’s ability to enjoy food. 
Their words: “clinical measures of chemosensation can-
not capture dimensions such as flavor, food enjoyment, or 
impact on patient's food-intake behavior.” 

The dropout rate was significant, especially in such a 
small study, but the authors address this by stating that 
investigations in those with advanced cancer must neces-
sarily account for the possibility of increasing morbidity 
and even death. They go on to note that the dropout rate 
was not significantly different from that seen with other 
studies of people in this state of health.

The researchers declare their purpose was to establish 
a starting point from which new research could take hold. 
With there being no yet accepted treatment for the che-
mosensory changes experienced by those with advanced 
stages of cancer and cancer cachexia, from a purely med-
ical perspective one has to wonder why this line of re-
search is controversial, certainly political, when there ex-
ists promise to help relieve suffering. A review published 
in 2007 noted that the combination of opioids and can-
nabinoids could produce opioid-sparing effects, thereby 
extending the duration of analgesia and reducing the risk 
of dependency.1 It also described studies where cannabi-
noids were successfully used to treat pain, enhance sleep, 
reduce muscle spasm, and improve appetite in a variety 
of palliative care situations. Studies such as the current 
trial  help balance science and emotion, and forward the 
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healing art. Here’s hoping it contributes toward com-
passionate palliative care winning out over politics and  
fear-mongering.   ■
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Synopsis: A small study of the effects of acute cell 
phone use on brain glucose metabolism revealed signifi-
cant increases in areas near the location of a phone’s 
antenna. The findings do not imply that cell phone use 
causes brain damage, only that the electromagnetic 
fields from them do cause changes in brain function.

Source:  Volkow ND, et al. Effects of cell phone radiofre-
quency signal exposure on brain glucose metabolism. JAMA 
2011;305:808-814.

CELL PHONE USE AROUND THE GLOBE HAS EXPLODED, BUT 
not without some concerns for health and safety. 

Epidemiologic and human clinical studies into the effects 
of radiofrequency-modulated electromagnetic field (RF-
EMF) exposure from cell phones have produced variable 
results, but it is known that these RF-EMFs are absorbed 
in the brain, and while the intensity of cell phone RF-
EMFs is low they may still interfere with neuronal activ-
ity. The lack of clear answers regarding the impact of cell 
phone use on brain function and risk of malignancy appar-
ently prompted the authors of this randomized crossover 
trial to further investigate the effect of acute active cell 
phone exposure. In particular, they focused on regional 
brain glucose metabolism, a marker of brain activity, as 
measured using PET with injection of (18F) fluorodeoxy-
glucose (18FDG).

Healthy subjects (n = 47) were recruited through local 
advertisements and screened for the absence of medical, 
psychiatric, or neurologic diseases. Special attention was 
given to ensure that participants did not abuse addictive 
substances (including alcohol, psychoactive drugs, and 
nicotine). Participants each received $250 for their par-
ticipation in the study.

Cell phones were placed over each ear with micro-
phones directed toward the participant's mouth and were 

secured to the head using a muffler that did not interfere 
with the lower part of the cell phone (where the antenna 
is located). All participants had two scans performed on 
separate days using PET with 18FDG injection. For one 
of the days both cell phones were turned off, while on 
the other day the right cell phone was both activated and 
receiving a call consisting of recorded text (sound was 
muted to avoid confounding from auditory stimulation) 
and the left cell phone was off. The order of conditions 
was randomly assigned, and participants were blinded to 
the condition. The mean time between the two studies was 
5 days.

Activation of the right cell phone was started 20 min-
utes prior to 18FDG injection and maintained for 30 
minutes afterward to correspond with the 18FDG uptake 
period. During the 50-minute session participants sat on 
a comfortable chair in a quiet, dimly lit room with their 
eyes open. A nurse was present to ensure that they kept 
their eyes open and did not fall asleep. At the end of the 
sessions, the cell phones were removed and the partici-
pants were positioned in the PET scanner.

Statistical parametric mapping was used to determine 
the main outcome measure of brain glucose metabolism 
computed as absolute metabolism (μmol/100 g per min-
ute) and as normalized metabolism (region/whole brain).

Whole-brain glucose metabolism did not differ be-
tween conditions, which for the “off” condition corre-
sponded to 41.2 μmol/100 g per minute (95% confidence 
interval [CI], 39.5-42.8) and for the on condition to 41.7 
μmol/100 g per minute (95% CI, 40.1-43.3). Regional ef-
fects were significant. Specifically, comparisons on ab-
solute metabolic measures showed significant increases 
(35.7 vs 33.3 μmol/100 g per minute for the “on” vs “off” 
conditions, respectively; mean difference, 2.4 [95% CI, 
0.67-4.2]; P = 0.004) in a region that included the right 
orbitofrontal cortex and the lower part of the right supe-
rior temporal gyrus. No areas showed decreases. Similar 
results were obtained for the analysis of normalized meta-
bolic images (normalized to whole-brain glucose metabo-
lism), which also showed significant increases (1.048 vs 
0.997 for the on vs off conditions, respectively; mean 
difference, 0.051 [95% CI, 0.017-0.091]; P < 0.001) in 
a region that included right orbitofrontal cortex and right 
superior temporal gyrus. Increases in brain glucose me-
tabolism were significantly correlated with the estimated 
electromagnetic field amplitudes both for absolute metab-
olism (R = 0.95, P < 0.001) and normalized metabolism 
(R = 0.89; P < 0.001).

The researchers concluded that the human brain is sen-
sitive to the effects of RF-EMFs from acute cell phone 
exposures. The findings of increased brain glucose me-
tabolism in regions closest to the antenna during acute 
cell phone exposure suggest that brain absorption of RF-
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EMFs may enhance the excitability of brain tissue. They 
also note that this finding is of as yet unknown clinical 
significance.

■ COMMENTARY

The media pounces on stories about EMFs and pos-
sible health risks, and in at least one sense for good reason 
— we’re surrounded by them. On the other hand, there 
seems little we can do about it, and the stories often do 
little more than get us anxious. Perhaps the stories around 
cell phone use are different, however.

There have long been questions about the safety of 
prolonged exposure to EMFs, especially as relates to the 
development of malignancy, including cell phone use. 
Existing studies have left salient questions largely unan-
swered except to say it’s probably best to use an earpiece 
and microphone rather than hold the phone to your ear. 
The present study adds fuel to that recommendation, but 
remains speculative. 

Brain exposure to EMFs from cell phones appears to 
be well localized in the area of the antennae and to result 
in increased brain metabolic activity. The mechanisms by 
which this occurs have yet to be identified but may in-
clude changes in ion flux and cell membrane permeabil-
ity. Even disruption of the blood brain has been posited. 
Beyond these hypotheses, however, lies an even greater 
question: How relevant are the findings? The study au-
thors are careful to point out that their findings do not in 
and of themselves suggest there is damage to the brain 
as a result of the changes identified with acute RF-EMF 
exposure, only that changes do occur.

Although a small study, it raises questions about cell 
phone safety that need to be addressed. Until we know 
more, it seems prudent to recommend that our patients 
use headsets rather than holding the phone against their 
ears for long conversations.   ■
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Synopsis: Dietary fiber intake appears to lower all-
cause mortality, including death from cardiovascular, 
infectious, and respiratory diseases. 

Source: Park Y, et al. Dietary Fiber Intake and Mortality in the 
NIH-AARP Diet and Health Study. Arch Intern Med 2011 Feb 
14; doi:10.1001/archinternmed.2011.18.

THIS ANALYSIS WAS BASED ON QUESTIONAIRES FROM 219,123 

men and 168,999 women who participated in the NIH-
AARP Diet and Health Study. This observational prospec-
tive cohort was made up of AARP members who were 50-
71 years old at the time of the first questionnaire mailings 
in 1995 and 1996. At baseline, diet was assessed with a 
self-administered 124-item food-frequency questionnaire. 
Participants reported their average frequency (on a scale of 
never to > 6 times a day for beverages and a scale of never 
to >  2 times a day for solid foods) and portion size (on a 
scale of 1 to 3) over the previous year. The investigators 
used these questionnaires to calculate dietary fiber for each 
participant using the Association of Official Analytical 
Chemist method.1 The questionnaires also collected demo-
graphic, anthropometric, and lifestyle information, includ-
ing history of smoking, physical activity, family history of 
cancers, menopausal hormone therapy use in women, and 
some medical conditions at baseline. Data on subsequent 
deaths were collected using standard techniques. 

Energy-adjusted dietary fiber intake ranged from 13 
g/day (10th percentile) to 29 g/day (90th percentile) in 
men and from 11 g/day to 26 g/day in women. The major 
sources of dietary fiber were grains, fruits, vegetables, and 
beans. People who ate more fiber were healthier in gen-
eral; they were more likely to have higher education, to 
have self-rated their health as being very good/excellent, 
to have a lower BMI, and to be physically active, but were 
less likely to smoke, to drink alcohol, and to consume red 
meat. Women in the higher fiber intake categories were 
more likely to use menopausal hormone therapy. 

Over about 9 years of follow-up, 20,126 men and 
11,330 women in the cohort died. Dietary fiber intake was 
significantly inversely associated with the risk of overall 
mortality in both men and women. Both men and women 
in the highest quintile had a 22% lower risk of total death 
compared with the lowest quintile. Each increase in daily 
fiber intake of 10 g/day reduced the multivariate relative 
risk for total death by about 12% for men and 15% for 
women. This strong inverse relationship remained statis-
tically significant even after adjusting for lifestyle factors 
including smoking, BMI, self-rated health, menopausal 
status, and age. 

Dietary fiber intake was also specifically inversely 
related to risk of death from specific causes, including 
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cardiovascular disease (CVD), cancer, infections, and re-
spiratory disease. Comparing the highest with the low-
est quintile of dietary fiber intake, men had a 24%-56% 
lower risk of death from CVD, cancer, and infectious and 
respiratory disease. Women in the highest quintile of fiber 
intake had a 34%-59% lower risk of death from CVD and 
infectious and respiratory disease, but no association with 
cancer death. 

These relationships between fiber intake and death 
persisted after controlling for confounders including as-
pirin use, high blood pressure, and cholesterol. However, 
when the analyses were restricted to never smokers, the 
reduction in the relative risk of death remained significant 
only for deaths from cancer and infectious disease in men. 
Among the women who had never smoked, dietary in-
take remained statistically associated with reduced risk of 
death from cardiovascular disease and infectious disease. 

Investigation of the relationship between different 
sources of fiber and risk of death was also undertaken. The 
relationship was strongest for fiber from grains, which 
correlated significantly inversely to the relative risk of to-
tal death and death due to CVD, cancer, and respiratory 
disease in both men and women. Fiber from vegetables 
and beans was also weakly associated with a lower risk of 
total death in both men and women, but fiber from fruits 
was not. 

■ COMMENTARY 

Dietary fiber is the part of food that resists digestion 
and absorption in the small intestine and is then fermented 
in the large intestine.2 Dietary fiber has long been believed 
to reduce the risk of coronary heart disease, diabetes, 
some cancers, obesity, and premature death because it re-
duces transit time of feces through the bowel, increases 
excretion of fecal carcinogens, lowers serum cholester-
ol, reduces glucose absorption, lowers blood pressure, 
promotes weight loss, inhibits lipid peroxidation, and is 
anti-inflammatory.3,4 Truly, what is a little gas compared 
with all these benefits? Unfortunately, empiric evidence 
that dietary fiber affects mortality is limited and incon-
sistent. In the Scottish Heart Health study, dietary fiber 
intake was inversely related to total mortality in men, but 
not in women.5 The Zutphen Study (men only) reported a 
9% lowered risk of total death per 10 g/d of dietary fiber 
intake.6 The National Health and Nutrition Examination 
Survey I Epidemiologic Follow-up Study found no asso-
ciation between dietary fiber intake and total mortality.7 

Studies of dietary fiber in relation to cause-specific death 
other than from CVD are sparse. The current study adds 
quite a lot to our understanding of the likely benefits of 
dietary fiber. These investigators found that fiber intake 
was significantly inversely associated with the risk of to-
tal death and death from CVD, infectious diseases, and 

respiratory diseases in both men and women. Dietary fi-
ber intake also was related to a lower risk of death from 
cancer in men but not in women. And it appears fiber from 
grains (as compared with vegetables, beans, and fruits) 
showed the most consistent inverse association with risk 
of total and cause-specific deaths. 

Table. Fiber Content of Common Foods
Fruits Serving Size Total Fiber (g)

Raspberries 1 C 8.0

Pear, with skin 1 medium 5.5

Apple, with skin 1 medium 4.4

Strawberries (halves) 1¼ C 3.8

Banana 1 medium 3.1

Orange 1 medium 3.1

Figs, dried 2 medium 1.6

Raisins 2 Tbsp 1.0

Grains, Cereal & Pasta

Spaghetti, whole wheat,  1 C 6.2

Barley, pearled, cooked 1 C 6.0

Bran flakes ¾ C 5.3

Oat bran muffin 1 medium 5.2

Oatmeal, quick, instant or 

   regular, cooked 1 C 4.0

Popcorn, air-popped 3 C 3.5

Brown rice, cooked 1 C 3.5

Bread, rye 1 slice 1.9

Bread, whole-wheat 

   or multigrain 1 slice 1.9

Legumes, Nuts & Seeds 

Split peas, cooked 1 C 16.3

Lentils, cooked 1 C 15.6

Black beans, cooked 1 C 15.0

Lima beans, cooked 1 C 13.2

Baked beans, vegetarian, 

   canned, cooked 1 C 10.4

Sunflower seed kernels ¼ C 3.9

Almonds 1 oz (23 nuts) 3.5

Pistachio nuts 1 oz (49 nuts) 2.9

Pecans 1 oz (19 halves) 2.7

Vegetables 

Artichoke, cooked 1 medium 10.3

Peas, cooked 1 C 8.8

Broccoli, boiled 1 C 5.1

Turnip greens, boiled 1 C 5.0

Sweet corn, cooked 1 C 4.2

Brussels sprouts, cooked 1 C 4.1

Potato, with skin, baked 1 medium 2.9

Tomato paste ¼ C 2.7

Carrot, raw 1 medium 1.7
Source: The Mayo Clinic. High Fiber Foods. Available at www.mayo-
clinic.com/health/high-fiber-foods/NU00582. Accessed Feb. 17, 2011. 
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It’s important to note that this report is not the result 
of a randomized, controlled trial. And, since fiber-eaters 
in this study were generally healthier than those who ate 
less fiber, it’s possible (even likely) that their better out-
comes resulted from some healthy lifestyle trait that was 
not measured and reported here. On the other hand, fiber 
consumption, unlike taking a prescription medication or 
undergoing a surgical procedure, is unlikely to be associat-
ed with adverse outcomes if these findings are erroneous. 

The Mayo Clinic provides a chart that includes fiber 
content of common foods (see Table on page 47). Re-
member, 10 g/day was enough to make a difference.8  ■
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CME Instructions 
Physicians participate in this continuing medical education pro-

gram by reading the articles, using the provided references for fur-
ther research, and studying the CME questions. Participants should 
select what they believe to be the correct answers, then refer to the 
list of correct answers to test their knowledge. To clarify confusion 
surrounding any questions answered incorrectly, please consult the 
source material. 

After completing this activity, participants must complete the 
evaluation form provided at the end of each semester (June and De-
cember) and return it in the reply envelope provided to receive a 
credit letter. When an evaluation form is received, a credit letter will 
be mailed to the participant. 

CME Objectives
After completing the program, physicians will be able to:
a. present evidence-based clinical analyses of commonly used al-

ternative therapies; 
b. make informed, evidence-based recommendations to clinicians 

about whether to consider using such therapies in practice; and 
c. describe and critique the objectives, methods, results and con-

clusions of useful, current, peer-reviewed clinical studies in al-
ternative medicine as published in the scientific literature.
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16. Of the herbal remedies reviewed here, the one for which 

questions remain about potential adverse effects is:
a. acai.

b. bitter orange.

c. Cissus quadrangularis.

d. Irvingia gabonensis.

17. If patients ask about herbal weight loss supplements, they 
should be reminded that:
a. these supplements are dangerous and should be avoided.

b. there is high-quality evidence that these supplements are 
safe and effective.

c. there is little or no evidence to support their effectiveness.

d. All of the above

18. Pharmaceutical companies will not try to develop products 
from herbal remedies for several reasons.
a. True

b. False

19. What were the results of a recent randomized controlled trial 
of DHA in pregnant women and young children?
a. Moms had more postpartum hemorrhage.

b. DHA prevented postpartum depression.

c. Moms had fewer preterm births.

d. 18 month olds did better than controls in cognitive testing.

20. Side effects of taking DHA supplements prentatally included 
which of the following?
a. Increased need for cesarean 

b. Increased eructations, nausea, and diarrhea

c. Increased risk for induction secondary to longer gestational 
age

d. All of the above

Answers: 16. b, 17. c, 18. b, 19. c, 20. b. 


