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The US Food and Drug Administration (FDA) has recently warned 
consumers about the risks of weight loss supplements adulter-
ated with multiple pharmaceutical agents. Some of these supple-
ments combine potent anorectics, such as amphetamines de-
rivatives, with benzodiazepines, beta-blockers, and other 
medications to suppress the anorectics’ adverse effects. These 
weight loss supplements represent the most recent generation 
of rainbow diet pills, named for their bright and varied colors, 
which date back more than 70 years. Beginning in the 1940s, 
several US pharmaceutical firms aggressively promoted rainbow 
pills to physicians and patients. By the 1960s the pills had 
caused dozens of deaths before the FDA began removing them 
from the US market. We used a variety of original resources to trace 
these deadly pills from their origins in the United States to their 
popularity in Spain and Brazil to their reintroduction to the United 
States as weight loss dietary supplements. (Am J Public Health. 
2012;102:1676-1686. doi:10.2105/AJPH.2012.300655)

PHYSICIANS HAVE PRESCRIBED 
a wide range of combination 
weight loss regimens for more 
than a century. Some regimens 
combine multiple anorectics, and 
others have included additional 
classes of pharmaceuticals to 
mask the anorectics’ unpleasant 
side effects. The modern use of 
weight loss regimens with oppos-
ing pharmaceutical actions can be 
traced to the 1890s, when clini-
cians first began to experiment 
with desiccated thyroid combined 
with strychnine and other drugs 
to ameliorate the thyroid’s cardiac 
effects. By the 1940s, the newly 
discovered anorectic effects of 
amphetamine generated tremen-
dous interest in combination 
weight loss regimens as physicians 
and pharmaceutical firms 
attempted to capitalize on 
amphetamine’s actions while sup-
pressing its unwanted adverse 
effects. New drug companies 
formed explicitly to market these 
combination diet pills. These 
brightly colored capsules and tab-
lets, commonly referred to as 
rainbow diet pills, combined 
amphetamines, diuretics, laxatives, 
and thyroid hormones to maxi-
mize weight loss with digitalis, 

benzodiazepines, barbiturates, 
potassium, corticosteroids, and 
antidepressants to suppress the 
insomnia, palpitations, anxiety, 
and other common side effects of 
the weight loss medications.

The pharmaceutical firms mar-
keting rainbow pills used a variety 
of unconventional promotional 
techniques to help convince thou-
sands of doctors to prescribe rain-
bow pills for weight loss. As 
deaths and injuries linked to these 
pills accumulated over the years, 
the US Food and Drug Adminis-
tration (FDA) eventually removed 
the rainbow pills from the US 
market in the late 1960s. Subse-
quently, these combination diet 
pills enjoyed widespread popular-
ity in Spain and Brazil in the 
1980s and 1990s. Rainbow pills 
have once again returned to the 
United States, now in the guise of 
weight loss dietary supplements, 
exposing the fragile boundary 
between the public’s desire to 
have access to self-medication and 
the need to protect and promote 
the public health. To more fully 
understand these recent develop-
ments it is necessary to present a 
brief explanation of the cultural, 
medical, and commercial contexts 
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that gave rise to the rainbow diet 
pills.

ORIGINS, 1890S TO 1940S

A cultural shift in body image 
of the late 19th and early 20th 
centuries led to increasing 
demand for prescription weight 
loss medications. The advertising 
industry and Hollywood helped 
to cultivate the ideal image of the 
slender woman and athletically 
trim man. The traditional depic-
tion of social status, as Roberta 
Pollack Seid and others have 
shown, was turned on its head as 
the underclass was now increas-
ingly depicted as stout rather 
than lean. 1 Athleticism, particu-
larly for women—swimming, ten-
nis, horseback riding, and even 
fast dancing—had been popular 
with the elite for decades, but in 
this period these activities began 
to spread beyond the well-
heeled. The flapper distilled this 
trend: fashionable, mysterious, 
possessing sex appeal, and thin. 
Even the sales of penny scales 
grew. It was an era that practi-
cally begged for diet drugs.

For centuries preceding this 
cultural shift, physicians had 
noted the value of certain reme-
dies for weight reduction, and 
the search intensified in the 19th 
century. Parisian dermatologist 
Louis-Victor Duchesne-Duparc 
observed in 1862 that bladder-
wrack, or sea kelp, caused his 
psoriatic patients to lose weight.2 
James T. Whittaker, professor of 
physiology and clinical medicine 
at the Medical College of Ohio, 
experimented with arsenic to 
treat obesity. He reported success 
in a handful of cases in which 
lifestyle changes had failed.3 
After the turn of the century, a 
vast array of products, most of 
dubious merit, became available, 
particularly for self-medication.4

Thyroid emerged as the most 
significant obesity drug in medi-
cal practice. In 1894, British phy-
sician Nathaniel Edward 
Yorke-Davies documented weight 
loss in obese patients given desic-
cated thyroid. Physicians in the 
1890s began using thyroid to 
treat an increasing number of 
overweight patients, sometimes 
without advising lifestyle 
changes, and claimed extraordi-
nary results.5 This new therapeu-
tic approach, swept up in the 
nascence of organotherapy, 

began reshaping the way clini-
cians understood obesity, creat-
ing a new bipartite paradigm: 
exogenous,6 in which the root 
cause of obesity was attributed to 
overeating (“superalimentation”) 
in the absence of sufficient activ-
ity, and endogenous,7 character-
ized by diminished thyroid or 
other internal gland secretion. As 
weakness, palpitations, and other 
problems from thyroid prepara-
tions began to be recognized in 
the 1890s, some physicians 
experimented with using medica-
tions to counteract aspects of the 
hormone’s effect; for example, 
some prescribed strychnine or 
digitalis leaf as a “tonic” to pre-
vent thyroid’s adverse effects on 
the heart.8

The discovery of amphetamine 
energized the weight loss indus-
try. Introduced as the Benzedrine 
inhaler in 1932 by venerable 
Philadelphia firm Smith, Kline, 
and French, the American Medi-
cal Association (AMA) soon rec-
ognized Benzedrine as a 

treatment of narcolepsy, posten-
cephaletic Parkinsonism, and cer-
tain depressive psychopathic 
conditions.9 Several clinical stud-
ies first published in the late 
1930s demonstrated amphet-
amine’s anorectic effect.10 The 
Clark & Clark Company of Cam-
den, NJ, established in 1941, was 
one of the earliest manufacturers 
of diet pills combining amphet-
amine sulfate and thyroid along 
with phenobarbital, aloin, and 
atropine sulfate to counteract 
untoward effects.11 These diet 

pills, marketed as Clarkotabs, 
were among the first mass-pro-
duced rainbow pills (Figure 1).

EXPANDING THE US 
MARKET FOR RAINBOW 
PILLS, 1940S TO 1970S

From 1940 to 1950, several 
other small firms formed for the 
same purpose, including Western 
Research Laboratories of Den-
ver,12 the Lanpar Company of 
Dallas (1950), and Mills Pharma-
ceuticals of St Louis (1950). 
These firms were all novices to 
the business of pharmaceuticals, 
yet all committed to finding a 
foothold in a unique approach to 
weight loss, an approach that the 
larger and established companies 
appeared to avoid. These manu-
facturers did not have the stand-
ing with the medical profession 
that the traditional so-called ethi-
cal manufacturers enjoyed. For 
example, the Dallas County Med-
ical Society and the Texas Medi-
cal Association would not accept 
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led to severe complications, such 
as the death of a 19-year-old who 
was prescribed a daily regimen of 
650 milligrams desiccated thy-
roid, 50 milligrams digitalis leaf, 
25 milligrams amphetamine, 50 
milligrams chlorthalidone, and 
500 milligrams potassium.16

The rainbow pill firms sold 
their products directly to physi-
cians. This uncommon, although 
not unprecedented arrangement, 
involved physicians selling the 
pills directly to patients, often 
in large quantities, and left phar-
macies out of the rainbow pill 
pipeline. The prescriber would 
charge from $5 to $40 for brief 
visits. Physicians specializing in 
rainbow pill practices could see 
an impressive number of patients. 
“On a slow day” one physician 
was able to see more than 100 
patients.17 Companies also 
assisted physicians in setting up 
obesity practices and trouble-
shooting business problems. The 
rainbow firms reminded their cli-
ents that the endgame was to cre-
ate a weight practice that would 
allow the physician more leisure 
time, plus “it is a very nice prac-
tice to handle if you ever become 
physically incapacitated to any 
more or less extent.”18

Even more novel were some 
of the measures the companies 
pursued to “educate” potential 
clients about the rainbow pills. 
All-expense-paid pharmaceutical 
symposia ostensibly educated 
physicians about the therapeutics 
of obesity. However, in contrast 
to the teaching of contemporary 
medical textbooks,19 physicians 
at these symposia learned that 
weight gain was not a function 
of one’s eating or exercising.20 
The symposia faculty taught that 
endocrinologic imbalances led 
to obesity, and their regimens 
were rational because over-
weight patients often suffered 

advertising from a rainbow pill 
manufacturer that was located in 
its own backyard, nor would the 
societies allow the firms to 
exhibit at their meetings.13

A number of unusual market-
ing methods set the rainbow pill 
companies apart from most of 
the pharmaceutical industry. For 
example, there were the brightly 
colored tablets and capsules. 
Clark & Clark’s Clarkotabs came 
in green, white, blue, pink, gray, 
and yellow tablets (Figure 1). 
Firms manufactured different 
formulations of their diet pills 

and many formulations came in 
a half dozen or more different 
colors. The use of colorful pills 
was not just aesthetic, but also an 
important part of the regimen, as 
a Lanpar brochure explained to 
prescribers:

You should have at least more 
than one color of every medica-
tion because [imagine] here 
come two women together. Do 
not give them the same color 
tablet. Don’t let them go out 
and say, “Well, all you have got 
to do is get those blue pills.” 
Give one of them blue and one 
of them pink. After all, it is indi-
vidual medication for that pa-
tient. That’s a little psychology 
and is well worth it . . . it is par-
ticularly designed for them.14

Despite the fact that patients 
moved in and out of the office 
with little history-taking or evalu-
ation of any form, the fanciful 
variety of rainbow pill colors was 
intended to avoid the perception 
of factory-line therapeutics. 
Instead, the rainbow colors sug-
gested personalized attention, a 
treatment uniquely crafted for 
the patient’s individual weight 
loss requirements; a clearly insid-
ious version of what might other-
wise be termed “personalized 
medicine” today. The patient typ-
ically would leave the office with 
several dozen tablets in a variety 
of colors.

Rainbow diet pill formulations 
varied over the years both within 
a firm’s portfolio as well as 
between firms. Although there 
was no standard formulation, the 
pills usually contained a selection 
of d-amphetamine, chlorthalidone, 
and thyroid hormone as weight loss 
agents, and digitalis, barbiturates, 
potassium, glandular extracts, and 
belladonna were added to coun-
ter side effects (Table 1).15 Particu-
larly troubling was the dosage of 
medicines a patient might receive. 
Some dosages were excessive and 

Source. Collections of the US Food and Drug Administration History Office. Reprinted with 
permission.

FIGURE 1—A mailer that Clark & Clark distributed to physicians 
in March 1945.
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easy to operate compared with 
other general medical practices, 
even if it flew in the face of pro-
fessional standards and ethics. As 
the practice increased, so did 
concerns about attendant health 
risks. The AMA characterized 
these drugs as having 

no rational therapeutic use, and 
therefore [their] administration 
for treatment of obesity must be 
regarded as misuse. . . . It now 
remains for organized medicine, 
through its local societies, to see 
that these abuses are not being 
perpetrated by members of the 
medical profession.27

attract many physicians to rain-
bow pill practices. By 1967, 
5000 MDs and DOs devoted a 
majority of their practices to 
weight loss. Of these, 2000 
practices focused exclusively on 
weight reduction. According to a 
Congressional investigation that 
year, weight loss clinics earned 
$250 million annually just in 
patient fees, and it was esti-
mated that patients spent an 
additional $120 million on rain-
bow pills.26

A rainbow pill clinic could be 
both profitable and relatively 

from heart failure, low estrogen 
states, and hypothyroidism. By 
promoting an all-out endogenous 
etiology of obesity, the firms jus-
tified a wide range of pharma-
ceutical ingredients.21

By contrast, standard texts of 
the era emphasized that the first 
step in treating obesity should 
be proper diet and exercise. 
Although they recognized that 
thyroid hormone would acceler-
ate metabolism, contemporary 
texts recommended it only when 
hypothyroidism was documented. 
In fact, several contemporary 
sources described a range of seri-
ous symptoms, including thyro-
toxicosis, when thyroid hormone 
was used routinely for weight 
loss. Amphetamines were under-
stood to control appetite, but 
shortly after their discovery aca-
demic physicians also recognized 
the dangers of long-term cardiac 
stimulation and other problems.22 
Researchers early in this period 
acknowledged the potential for 
habituation, but revelation of 
their addictive properties took a 
little longer to be included in 
some texts. Medical textbooks 
cited amphetamines as, at best, 
temporary expedients to facilitate 
restricted eating habits. As for the 
role of digitalis in weight manage-
ment, one author remarked that 
it was “a drastic step to take, for 
digitalis is very potent.” Some 
contemporary sources occasion-
ally recommended diuretics in 
weight control.23

The theoretical foundation of 
the rainbow pill practice dis-
tinctly opposed what physicians 
would have learned in school 
and in continuing education 
about treating obesity.24 Further-
more, the pharmaceutical firms 
marketing these pills enjoyed lit-
tle, if any, respect among aca-
demic physicians.25 Despite these 
barriers, the firms were able to 

TABLE 1—Common Ingredients of Rainbow Diet Pills, 1940s–Present 

 Typical Ingredients to Typical Ingredients to 
 Induce Weight Loss Mask Side Effects Regulatory Response

United States, 1940s–1960s d-amphetamine  cardiac glycosides FDA interdiction and court-ordered

 diuretics barbiturates injunctions 1968

 thyroid hormones corticosteroids

 laxatives potassium

 phenolphthalein belladonna

 herbal ingredients glandular extracts

Spain, 1980s–presenta amphetamine derivatives benzodiazepines Spanish regulatory ban 1997

 fenproporex corticosteroids

 diethylpropion glandular extracts

 fenfluramine

 thyroid hormones 

 diuretics

 laxatives

 herbal ingredients

Brazil, 1980s–presenta amphetamine derivatives selective serotonin Brazilian regulatory ban 2007

 fenproporex uptake inhibitors

 diethylpropion benzodiazepines

 laxatives 

 diuretics 

United States, 1980s–present sibutramine selective serotonin FDA alerts 1987–present

 fenproporex uptake inhibitors

 ephedrine benzodiazepines

 thyroid hormones beta-blockers

 laxatives

 phenolphthalein

 herbal ingredients 

Note. FDA = US Food and Drug Administration.
aIn Spain and Brazil, rainbow pills are often referred to as compounded diet pills (fórmulas magistrales para la obesidad [Spanish] and remédio 
de emagrecer manipulado [Portuguese]) among other names.
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Although patients were often 
reluctant to disclose use of rain-
bow pills to their regular physi-
cians, adverse events, including 
deaths, began to be reported to 
the FDA as early as the 1940s. 
In the early 1950s, additional 
adverse reactions including 
deaths prompted a detailed 
investigation by the agency.28 
However, the FDA dithered 
over whether to intervene, con-
cerned about both the adequacy 
of the evidence and interfering 
with physicians’ practice of 
medicine.

To be sure, there was a striking 
difference of opinion within the 
agency regarding whether to take 
decisive action against the rain-
bow pills.29 By contrast, FDA 
dealt quite differently with 
another diet drug in the 1930s, 
dinitrophenol. Abandoned by cli-
nicians early in that decade 
because of a number of severe 
side effects, several firms intro-
duced about two dozen prepara-
tions for self-medication, which 
was still technically legal under 
the law at that time. The FDA 
latched on to therapeutic claims 
in testimonials to generate mis-
branding charges against at least 
one firm, which proved effective 
in removing at least some prod-
ucts from interstate commerce. In 
that case, the agency head deter-
mined the interests of the public 
health were worth the risks of 
taking a regulatory leap to move 
against a dangerous drug like 
dinitrophenol in the years that 
preceded the enhanced powers 
offered by the 1938 Food, Drug, 
and Cosmetic Act.30

The FDA continued to moni-
tor the rainbow pill manufactur-
ers. For example, officials in the 
bureaus of Medicine and Regula-
tory Compliance met in 1964 to 
address the problem of regulat-
ing thyroid and digitalis used in 

Source. Life cover, January 26, 1968. Courtesy of Getty Images. Reprinted with permission

FIGURE 2—1968 Life magazine exposé on rainbow diet pills. Susanna McBee reported on her 
experiences at several obesity clinics, in which she received rudimentary or no physical examinations 
but more than 1500 powerful pills.



⏐ PUBLIC HEALTH THEN AND NOW ⏐

September 2012, Vol 102, No. 9 | American Journal of Public Health Cohen et al. | Peer Reviewed | Public Health Then and Now | 1681

which essentially “marginalized 
the anorectics and contributed to 
the eventual decline in their 
use.”40

Thus, under siege in whole or 
in part from journalistic exposé, 
congressional inquiry, FDA mass 
seizure, court-ordered restriction, 
and legislated deep accountabil-
ity, the heyday of rainbow pills 
as popular prescription drugs in 
the therapeutics of obesity was 
on the wane in the 1970s. But 

launched hearings into the rain-
bow diet pill industry.33

Armed with detailed postmor-
tem evidence linking rainbow 
pills to several deaths, the FDA 
began to respond aggressively by 
January 1968.34 Within two 
months the agency seized 43 
million tablets from a dozen 
manufacturers.35 The agency 
announced in April that any thy-
roid product intended to treat 
obesity in conjunction with 
amphetamines or other drugs 
would be seized for misbrand-
ing.36 Later in the year the 
agency secured the first of two 
court decisions against the largest 
firms.37

The federal government also 
moved to tighten control of 
amphetamine. Efforts had been 
in place at least since the 1965 
Drug Abuse Control Amend-
ments to increase accountability 
of the use of amphetamine in 
medical practice. Diversion of the 
drug for recreational use and the 
concomitant public health con-
cerns had been recognized as a 
serious problem by the 1950s,38 
but prescribing amphetamine—
whether alone, as part of the 
rainbow regime, or for indica-
tions other than weight loss—con-
tinued to rise in the 1960s.39 
Under the Comprehensive Drug 
Abuse Prevention and Control 
Act of 1970, which established 
different schedules for certain 
drugs based on their medical 
value vis-á-vis their abuse poten-
tial, amphetamine was relegated 
to Schedule II. This status man-
dated even greater hurdles for 
the prescribing and dispensing of 
the drug as well as production 
ceilings. In the 1970s, FDA also 
reconsidered obesity as a safe 
and effective use of amphet-
amine and its congeners, ruling 
that amphetamines were effective 
but only safe for short-term use, 

weight loss. Theoretically, the 
companies could claim these two 
drugs could be grandfathered in 
under the 1938 law, because 
both had been on the market 
long before. Mass seizures of the 
product would be logistically dif-
ficult because the rainbow pills 
were sold to physicians via mail 
order and, thus, a seizure would 
have to be made at thousands of 
the practitioner’s offices. Officials 
with the FDA also considered 
requiring that the rainbow pill 
manufacturers provide full disclo-
sure information, but the firms 
could very well agree to do that, 
which “might very well defeat 
the purpose of the seizures; said 
purpose being to cease the distri-
bution of such irrational prod-
ucts.” Finally, agency officials 
considered bringing health haz-
ard charges against the rainbow 
pills, but understood that any 
expert testimony would be 
opposed equally by testimonials 
of satisfied users and prescrib-
ing practitioners who would 
claim that the products were 
safe and effective. Instead, the 
FDA decided to continue to col-
lect evidence of animal toxicity 
and patient injuries.31

Two important events outside 
of the FDA changed the regula-
tory landscape in 1968. A slim 
investigative reporter for Life 
magazine reported on her expe-
riences posing as a patient at 
10 obesity clinics (Figure 2). 
Despite receiving only perfunc-
tory evaluations and sometimes 
counseled that she did not need 
to lose weight, she was pre-
scribed more than 1500 pills.32 
That same month, the US Sen-
ate, following months of detailed 
investigations in which the Sub-
committee on Antitrust and 
Monopoly identified at least 
60 deaths and many more seri-
ous adverse effects (Figure 3), 

Source. News American, March 1, 1968. Courtesy of the Hearst Corporation. 
Reprinted with permission.

FIGURE 3—News American front page of March 1, 1968, reported 
deaths from rainbow diet pills. The US Senate investigation of the 
rainbow diet pill industry revealed dozens of deaths across the 
country linked to these pharmaceuticals.
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names; and the compounding of 
anorectics, psychotropics, hor-
mones, laxatives, and diuretics in 
the same pill.52

Although the practice has 
greatly decreased in Spain, there 
remains an underground market 
from which consumers continue 
to obtain rainbow pills in Euro-
pean countries as was tragically 
illustrated in a recent report.53 
One patient died and dozens 
were hospitalized when a com-
pounding mistake led to con-
sumption of rainbow pills 
containing greater than 100-fold 
the prescribed dose of l-thyroxine 
(30 mg rather than 25 µg) com-
bined with sibutramine, amino-
phylline, caffeine, metformin, and 
diazepam.54

EMERGENCE AND 
RESPONSE IN BRAZIL, 
1980S TO PRESENT

As rainbow pills would reenter 
the US markets as dietary supple-
ments from Brazil, it is also 
worthwhile to examine the strik-
ing similarities between the prac-
tice in Brazil to that in the United 
States and Spain. Although the 
composition of the pills varied 
slightly from country to country 
(Table 1), the popularity and 
marketing of the pills as well as 
the serious adverse effects were 
remarkably similar on all three 
continents.

As in Spain, to our knowledge, 
there is no documented use in 
the 1960s and 1970s, but by the 
late 1980s the Brazilian rainbow 
pills (remédio de emagrecer manip-
ulado) were widely prescribed.55 
Typical preparations included 
four to six active ingredients but 
some prescriptions included 
more than 20 ingredients.56 In 
Brazil, amphetamine derivatives, 
thyroid hormones, laxatives, and 
diuretics were combined with 

they would return, in a different 
form, to challenge the public 
health outcomes of consumer-
driven demand for the rights to 
self-medication.

RISE AND FALL IN SPAIN, 
1980S TO PRESENT

After the mass seizure of rain-
bow pills in the United States, 
Spain and Brazil produced the 
lion’s share of rainbow pills in 
the 1980s and 1990s. The strik-
ing similarities between the 
American and Spanish rainbow 
pills make it highly likely that 
Spanish physicians were aware of 
and inspired by the US rainbow 
pill practice, although we are 
unaware of any documentary 
evidence directly linking these 
two practices.41 In Spain, the first 
documented use of rainbow pills 
(fórmulas magistrales para la obes-
idad) was not until the 1980s. It 
was then that Spanish physicians 
began to prescribe brightly col-
ored pills that combined amphet-
amines, thyroid hormones, and 
diuretics. Corticosteroids, benzo-
diazepines, and other glandular 
extracts were added to amelio-
rate the common side effects 
(Table 1).42

As in the United States, Span-
ish physicians who prescribed 
these rainbow pills usually did so 
from private obesity clinics.43 In 
contrast to the United States, the 
rainbow pills were not manufac-
tured by companies; instead, they 
were prepared at local com-
pounding pharmacies.44 By the 
late 1980s Spanish clinics that 
formulated rainbow pills could be 
found throughout the country.45 
As in the United States, physi-
cians prescribed varying ingredi-
ents and dosages to individual 
patients and these individualized 
prescriptions provided Spanish 
patients with the perception of 

“personal preparations.”46 With 
time and growing popularity, 
novel methods of distribution 
appeared: the rainbow pills were 
mailed after only speaking to 
physicians by phone or dispensed 
from pharmacies directly without 
a physician’s prescription, some-
times as “natural” diet pills.47

As the pills became more 
widely available, the Spanish aca-
demic and public health commu-
nities became increasingly 
concerned about their adverse 
effects. Electrolyte abnormalities, 
ischemic stroke, and congestive 
heart failure were described as 
complications of the rainbow 
pills.48 The most commonly 
reported adverse effects were 
abnormalities of thyroid function. 
In one series, rainbow pills led to 
30 cases of hyperthyroidism.49 In 
addition to hyperthyroidism, 
severe hypothyroidism occurred 
after the pills were discontinued: 
a 50-year-old woman stopped 
using the pills before undergoing 
surgery for urinary incontinence 
and required critical care for 
myxedematous coma.50

Before the publication of the 
majority of these medical reports, 
the Spanish Department of Phar-
macy and Health Products in 
1993 issued a guidance advising 
that amphetamine derivatives 
alone should be prescribed for 
weight loss, and amphetamines 
should not be combined with 
other classes of pharmaceuticals 
unless the patient had a comor-
bid condition such as heart fail-
ure or hypothyroidism.51 As the 
academic reports of harm contin-
ued to accrue, the Ministry of 
Health took stronger action 
against the rainbow pills. In 
1996 and 1997, the Ministry 
banned the advertising of rain-
bow pills; the naming of com-
pounded pills using colors, 
imaginary names, or trade 
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Red No. 2; a mass protest against 
a possible FDA ban on saccharin 
triggered congressional action to 
preserve sales of the sweetener; 
and a groundswell of public opin-
ion prevented FDA’s attempt to 
establish standards to limit the 
potency of dietary supplements 
or to regulate them as drugs, cul-
minating in the Vitamin–Miner-
als Amendment of 1976.70

The vitamin protest in particu-
lar foreshadowed a development 
two decades later that would 
have a direct impact on the 
return of rainbow pills to Amer-
ica. In the early 1990s Congress 
considered bills to address health 
fraud by strengthening FDA 
enforcement powers and restrict-
ing advertising of nutritional or 
health claims on dietary supple-
ments, which the Federal Trade 
Commission regulated. The sup-
plement and health food industry 
marshaled broad public support 
to resist these efforts, resulting in 
the Dietary Supplement Health 
and Education Act of 1994.71 
This law created a new regula-
tory framework for supplements, 
and in so doing turned the clock 
back to 1906 for products used 
therapeutically by tens of millions. 
Former FDA Commissioner David 
Kessler reflected in 2000 on the 
law that came during his tenure:

The 1994 Dietary Supplement 
Act does not require that di-
etary supplements (defined 
broadly to include many sub-
stances, such as herbs and 
amino acids, that have no nutri-
tive value) be shown to be safe 
or effective before they are 
marketed. The FDA does not 
scrutinize a dietary supplement 
before it enters the market-
place. The agency is permitted 
to restrict a substance if it poses 
a “significant and unreasonable 
risk” under the conditions of 
use on the label or as com-
monly consumed. The safety 
standard may sound as if the 
FDA has all the authority it 

following the lead of the FDA, 
which had recently withdrawn 
sibutramine because of risks of 
strokes and heart attacks, the 
Brazilian health agency reconsid-
ered the status of all prescription 
weight loss pills. The Brazilian 
agency decided to permit the 
continued prescribing of sibutra-
mine, but all amphetamine 
derivatives, including those most 
commonly included in Brazilian 
rainbow pills, were banned.66

However, as was the case in 
Spain, some pharmacies provided 
the diet pills directly to consum-
ers under the guise of “natural” 
weight loss pills as early as the 
1990s.67 Throughout the 2000s, 
with increasingly restrictive laws 
governing their prescribing, rain-
bow pills became more fre-
quently marketed as herbal 
weight loss products.68 Not only 
would these direct-to-consumer 
sales of presumably “natural” diet 
pills using radio, television, and 
Internet advertising foreshadow 
the modern marketing of pre-
scription medicines in the United 
States, but Brazil also became the 
major exporter of rainbow pills 
into the United States in the 
1990s and 2000s.69

RETURN TO THE UNITED 
STATES, 1990S TO 
PRESENT

The US regulatory climate in 
the 1990s had changed substan-
tially from the early 1970s, when 
rainbow pills had fallen out of 
favor as prescription drugs. The 
1970s witnessed rising consumer 
involvement in regulatory activi-
ties. For example, a health activ-
ist-led campaign succeeded in 
securing one of the earliest man-
datory patient package inserts for 
a prescription drug, the oral con-
traceptive; the Health Research 
Group petitioned FDA to ban 

benzodiazepines, fluoxetine, 
potassium, and a variety of 
herbal ingredients to offset the 
side effects.57

The distribution system for 
Brazilian rainbow pills was iden-
tical to that in Spain.58 Physicians 
often opened practices focused 
on obesity and would perform 
only cursory patient evalua-
tions.59 This allowed prescribers 
to become quite prolific; a single 
physician averaged more than 
30 prescriptions each working 
day of the year and many others 
wrote more than 1000 prescrip-
tions per year.60 The same com-
binations and dosages of 
ingredients packaged in multiple 
colors also provided Brazilian 
patients the perception of person-
alized treatment.61

Instead of large pharmaceuti-
cal firms, in Brazil and Spain, 
small, local compounding phar-
macies, often with close financial 
relationships to the prescribing 
physicians, specialized in rain-
bow pills. In the early 1990s, 
the number of pharmacies spe-
cializing in rainbow diet pills 
increased five-fold, 62 but, 
although the pharmacies flour-
ished, patients suffered. Eighty-six 
percent of patients experienced 
side effects and in one study 
almost 4% of pill users required 
hospitalization from adverse 
effects of the pills.63 The Brazil-
ian equivalent of the FDA 
(Agência Nacional de Vigilância 
Sanitária) in the late 1990s 
made an initial attempt to limit 
prescribing of rainbow pills,64 
but prescriptions continued 
to be easily obtained until 
compounding of the pills was 
banned in 2007. However, even 
this did not eliminate the prac-
tice as the pills could still be 
prescribed as individual compo-
nents.65 This practice was fur-
ther restricted in 2011 when, 
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Adulteration has been a viola-
tion under food and drug laws 
since 1906, but after the 1994 
law prohibited premarket review, 
supplements have advanced 
unimpeded to store shelves until 
problems were brought to FDA’s 
attention.79 Even after the FDA 
identifies pharmaceutical adulter-
ants, the agency has significant 
difficulties removing the product 
from store shelves. A recent 
study of weight loss supplements 
adulterated with two banned 
medications demonstrated that 
sales in Massachusetts did not 
decline after an FDA alert and 
FDA-announced distributor 
recall.80

The pharmacologic action and 
bright colors of rainbow pills 
remain, but today in the United 
States the distribution network is 
quite different than it once was. 
Because patients can obtain 
these directly as supplements, 
physicians are no longer needed 
to prescribe the pills. Although 
the aesthetics of the colorful pills 
remain, there is no longer the 
deceptive component to their 
appearance in which they were 
marketed as treatments tailored 
to an individual patient’s needs. 
Instead, they are available 
directly to consumers at local 
shops, over the Internet, and by 
person-to-person sales. These 
networks can be quite extensive, 
and authorities have indicted 
individuals for importing hun-
dreds of thousands of rainbow 
pills and selling them within 
informal networks.81

CONCLUSIONS

Rainbow diet pills, potent mix-
tures of multiple prescription 
medications with complex phar-
macodynamic interactions, have 
been prescribed by physicians for 
more than 70 years. Laws and 

regulations eventually prohibited 
the prescribing of these danger-
ous diet pills in the United States, 
but rainbow pills did not fade 
away. Rather, they emerged in 
Brazil and Spain in strikingly sim-
ilar form to what had been pro-
hibited in the United States. As 
regulators in Spain and Brazil 
greatly restricted their availabil-
ity, manufacturers of rainbow 
pills turned to international mar-
kets and provided rainbow pills 
directly to consumers, repack-
aged as weight-loss supplements 
and shielded from the regulatory 
scrutiny applied to traditional 
pharmaceuticals.

Consumers of rainbow diet 
pills today face the adverse 
effects of the individual ingredi-
ents as well as the unknown 
effects of inappropriate dosages, 
poorly manufactured products, 
and lack of information about 
what they are consuming. Physi-
cians and public health officials 
concerned with the care of 
patients suffering adverse effects 
from weight-loss supplements 
must understand the complex 
pharmacology of these products. 
The long history of rainbow diet 
pills reminds us of several les-
sons that should not be forgotten 
when one is addressing the obe-
sity epidemic: the willingness of 
some health care professionals to 
cast aside much of what they 
learned about the pharmacology 
and safety of the drugs they pre-
scribe and dispense; a willing-
ness of rogue manufacturers to 
capitalize, at any cost, on the 
public’s desire to lose weight; a 
willingness of many patients to 
grasp at anything that promises 
hope in the difficult fight against 
obesity; and a willingness of 
some regulators and legislators 
to dither when the exigencies of 
the public health suggest other-
wise. 
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