
14
Volume 1, No. 1, February 2012
dentitiondentitiondentitiondentitiondentitiondentition14

Misrepresentation of Scientific Studies Misleads 
Professional Caregivers

Frieda A. Pickett RDH, MS 1

1 
Adjunct Associate Professor, 
Idaho State University

email : fpickett2@gmail.com

Abstract

Oral health professionals are scientists, and are expected by patients to use science as a basis for answering clini-
cal questions, and for developing treatment plans based on reliable science. Patients expect to receive transparent 
and accurate information regarding oral health. It is the obligation of oral healthcare professionals to be a reliable 
resource. This cannot occur if the clinician does not understand how to assess the reliability of clinical study design 
nor to interpret statistical information. This article presents examples of misrepresentations of product information to 
illustrate this disturbing action. Basic information on applied statistical science are defined. 
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Scientific publications are financed to a large part by indus-
try. This is especially true for professional publications which 
have no subscription fee. Some publications offer professional 
continuing education credits to be used to satisfy a portion of 
CE requirements for re-licensure. This is popular due to the low 
cost and efficiency in earning the credits. Advertisements gea-
red to oral healthcare professionals are found in these publica-
tions.  Citations for studies verifying product claims are some-
times included.  The Federal Trade Commission publishes rules 
regarding truth in advertising and regulates advertisements 
(http://business.ftc.gov/documents/bus35-advertising-fa-
qs-guide-small-business). The Food and Drug Administration 
(FDA) has a division (The Division of Drug Marketing, Adverti-
sing, and Communications [DDMAC]) to monitor industry mar-
keting and notify companies when irregularities are discovered. 
Occasionally one finds advertisements “stretch the truth” re-
garding applications, while in other situations industry misre-
presents efficacy of the product. Recent news stories below 
describe these misrepresentations.

Fraud in Labeling of Multivitamins

ConsumerLab is an organization that tests various products to 
determine if the label information is verified by the independent 
tests.  In its latest review and quality rating of multivitamins, 
ConsumerLab.com found defects in over 30% of multivitamins 
selected for review.1 In some cases the dose of the vitamin(s) 
was less than the label designation, but in other instances the 
dose was much higher, representing lack of quality control at 
the manufacturer. Here are some of the discoveries:

 One popular general multivitamin contained almost twice as 
much vitamin A as its label claimed. 

 One seniors’ multivitamin contained less than 2% of its claimed 
beta carotene. 

 One general multivitamin was missing 25% of its calcium. 

 A seniors’, a men’s, and even a pet multivitamin all fell short of 
their claimed levels of vitamin A. 

 One pet multivitamin was contaminated with lead. 

  A children’s chewable multivitamin contained more 
than the upper tolerable limit of niacin, and a kids’ gummy ex-
ceeded the limits for both vitamin A and zinc.1 

Misrepresentation on Oral Healthcare Products

The Food and Drug Administration (FDA) has a division of mar-
keting which surveys industry claims, often by reviewing ad-
vertisements. The FDA sent Dentsply International a letter in 
January 2011 outlining inaccuracies in advertisements related 
to a product sold under the name “Oraqix”.2 The letter specified 
“The direct mailers and journal ad are false or misleading be-
cause they omit and minimize risk information associated with 
Oraqix, make unsubstantiated superiority claims, overstate the 
efficacy, and broaden the indication of the drug.” In the FDA 
letter to Dentsply International a request was made for the 
company to provide a plan to correct the misrepresentations 
to oral healthcare professionals and individuals who may have 
read the advertisement or received the direct mail promotions. 
Dentsply International  was required to publish, in publications 
where the product was advertised, a statement detailing mis-
representation of the product  as the letter specified “Because 
the violations described above are serious, we request, further, 
that your submission include a comprehensive plan of action 
to disseminate truthful, non-misleading, and complete correc-
tive messages about the issues discussed in this letter to the 
audience(s) that received the violative promotional materials.”2 
The statement admits advertisements misrepresented effi-
cacy of the Oraqix product, had unsubstantiated statements 
of superiority, and omitted information on risks for adverse 
events.  Oral health professionals rely on the accuracy of in-
dustry information for personal use and for patient related 
information. The reputation of the industry company to repre-
sent product information is important, as there is an element 
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research findings presented during a poster session at the In-
ternational Stroke Conference (and claiming an association bet-
ween diet soft drink consumption and increased risk of stroke 
and heart attack) are critically flawed.5 The CCC dietician spokes-
man said “The findings are so speculative and preliminary at this 
point that they should be considered with extreme caution. The 
study has not been peer reviewed by any independent scien-
tists and has not been published in a scientific journal.”5 Key 
words in this CCC statement are peer reviewed and published 
in a refereed scientific journal. Dr. Richard Besser, Chief Health 
and Medical Editor at ABC News, commenting during a February 
10, 2011 segment on Good Morning America said “I have to say, 
this is one of the worst studies I’ve seen capturing headlines 
in a long time. They didn’t look at how much salt they took in, 
they didn’t look at what other foods they ate. Those things we 
know are associated with stroke and heart attack. They didn’t 
even look at obesity over time. And so to conclude… that it’s 
all from the diet soda, just makes no sense whatsoever.”5 The 
study is preliminary, included a small sample size, and Dr. Walter 
Willett, chair of the Department of Nutrition at Harvard School 
of Public Health, echoed this criticism5 stating “…we have to in-
terpret the findings about diet soda very carefully, in almost any 
first report, we shouldn’t really change our behavior, because it 
could easily have occurred by chance.” The study did not show 
a statistically significant difference between groups, so the in-
crease in the population that had increased risk for stroke could 
have occurred by chance alone. The poster presentation is at 
odds with statements on the website of the American Heart 
Association6, sponsor of the conference where this poster was 
presented. Regarding the low-calorie sweeteners used in diet 
soft drinks, AHA states6: “Try non-nutritive sweeteners such as 
aspartame, sucralose or saccharin in moderation.  Non-nutritive 
sweeteners may be a way to satisfy your sweet tooth without 
adding more calories to your diet. The FDA has determined that 
non-nutritive sweeteners are safe.” American Heart Association 
officially reports that Americans have a high caloric intake from 
sugars and soft drinks and dietary beverages are a primary sou-
rce of added sugars. The association suggests low-calorie swee-
teners to reduce metabolic syndrome and obesity.7

In the gold standard protocol for review of research, peer scien-
tists examine the work of other scientists (peer review) to de-
termine if the study design meets accepted methods of design 
and elements to reduce bias. When the study passes the requi-
rements of the peer review process, it may be published. The 
Calorie Control Council Science Committee identifies flaws in the 
diet soda study and poster presentation as5

•	 The	poster	has	not	been	peer-reviewed	for	publication	
in a scientific journal. As a result, it has not been examined by 
experts as to acceptable design, reasonableness of conclusions, 
and other methodological issues. The academic standards for 
poster presentations are lower than for peer-reviewed scientific 

of trust involved. 

FDA monitors industry claims

The FDA has previously issued a warning letter to Zila Pharma-
ceuticals selling a chlorhexidine rinse3 and making misleading 
claims of superiority for the product.  The FDA specifically cited 
a statement in promotional materials inferring the mouthrinse 
would help prevent systemic diseases. The FDA warning letter 
states “There is no evidence that Peridex has such effects with 
regard to overall health or serious medical conditions, including 
heart disease, stroke, uncontrolled diabetes, low preterm births, 
and respiratory disease.“3 The company was required to remove 
this statement from the advertisement as there was no science 
verifying this claim. In the past a dentifrice manufacturer had 
advertisements inferring the antibacterial component would 
assist individuals with diabetes mellitus (DM) in controlling the 
disease (http://www.walgreens.com/images/pdfs/library/
diabetes/spring07part1.pdf). The company no longer uses this 
advertisement. There is no clinical study showing that use of 
antibacterial products lowers A1C levels (a test of control of DM) 
when used by individuals with DM. In fact a recent systematic 
review (SR) found that professional periodontal treatment has 
only a modest effect in controlling DM.4 A big difference in the-
se two examples is that the FDA required only Dentsply Inter-
national to publish in journals that misleading statements and 
misrepresentations of efficacy were made in promotional mate-
rials. Zila Pharmaceuticals got away with just receiving the war-
ning letter. There is no evidence that Colgate advertisements  
have been addressed by the FDA.

Media Influence

Consumers also rely on televised information for personal deci-
sion making. Recently several media sources highlighted a study 
related to drinking diet beverages and adverse health effects.5  

The recent media storm related to the presentation of a clinical 
study of diet soda and the relationship to cardiovascular disea-
se (stroke) at an American Heart Association health conference 
is a good example of the importance for health professionals 
to understand features of reliable study designs. The diet cola 
study was reported on television network news shows, then 
was posted on online sites and printed in newspapers. On FOX 
NEWS a physician was interviewed about the applications of the 
study to consumers. The physician was careful to use phrases 
like “seems to be a connection” and “possible association” but 
viewers without knowledge of essentials of reliable study de-
sign and validity of study results may have come away with the 
thought “diet soda will kill you, and cause you to have a stroke!” 
Within hours of the media hype and internet blogs an industry 
group called Calorie Control Council issued a challenge calling the 
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journals, calling the study conclusions into question.
•	 The	soda	intake	data	used	for	this	presentation	are	of	
questionable reliability. They are based on self-reported con-
sumption figures, which are grouped into general categories, 
such as “moderate diet only” soda consumers. This imprecision 
makes it very difficult to draw any meaningful conclusions from 
the study.
•	 This	study	is	observational	and	does	not	show	cause	
and effect. As a result, the presenters’ conclusion that diet soda 
“may be associated with a greater risk of stroke, MI or vascular 
death than regular soda” is not well founded. For example, the 
authors do not appear to have controlled for such critical factors 
as family history of heart disease or stroke, or for weight gain. 
Also, stroke is more common in men 55 years of age and older 
and women 65 years or older. The average age of those in the 
study was 69. 
•	 The	sample	size	of	those	who	claimed	they	drank	diet	
soda daily was small – only 4.5 percent of the total study sam-
ple. 
•	 The	overall	study	population	was	not	representative	of	
the U.S. population, either in age (average age was 69), or race 
(only 20 percent non-Hispanic white). 
•	 Cardiovascular	 events	 are	 very	 complex	 statisti-
cally. Many people who have had a cardiovascular event (and 
therefore are a much higher risk for a second, statistically) are 
switched to a low calorie diet which will often include diet drinks 
as opposed to high calorie drinks. 
•	 The	authors	offer	no	biological	explanation	or	theories	
for why diet soft drinks might be related to an increased risk of 
vascular events. 
 The Harvard School of Public Health identifies five tips for put-
ting health news into context (Table 1).8 Oral health profession-
als should consider this information when interpreting the re-
sults of any clinical study.

When reading health news stories or watching news stories on 
health-related matters, keep these questions in mind
1. Is the story simply reporting results of a single study? 
Very rarely is a single study influential enough for people to 
change behavior based on the study results. Compare study re-
sults with other studies on the topic.
2. How large is the study population? Large studies often 
provide more reliable results than small studies.
3. Was the study in animals or in humans? Rats, mon-
keys and rabbits are not humans. To best understand how food 
(or any factor studied) affects human health, it generally must 
be studied in humans.
4. Did the study identify a disease endpoint, like heart 
disease or osteoporosis? Chronic diseases, such as cardiovascu-
lar diseases or osteoporosis, often take many years to develop. 
To get around waiting for a long study time period, researcher 
often look at markers for these diseases, such as narrowing of 
arteries [also called as increased intima thickness of the blood 
vessel], levels of inflammatory chemicals in the blood, or bone 
density. Having markers, however, does not mean the disease 
will develop.
5. How was the diet assessed? Good studies will have ev-
idence that the methods used have validity. A study that ques-
tions the subjects about behaviors has the risk of being flawed 
by poor memory or “recall bias”.

   From Harvard School of Public Health 8

Bias in Clinical Studies

Evidence based science involves the deliberate integration of 
clinical research into therapeutic decision making. The highest 
level for evidence in interventional clinical studies is the ran-
domized controlled trial design (Table 1).8 RCTs compare the 
outcome of those in an intervention in a treatment group to 

 

 Table 1   The hierarchy of published evidence for interventional studies 
    

        *Level 1 is most scientifically valid to level 5, weakest form of evidence. 
Adapted from Sharma S., Levels of Evidence.10
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the control group (placebo group).  Because of this limitation it 
is difficult to determine the clinical protocol for situations where 
no RCTs exist. Case studies may be the only evidence available 
for some clinical issues.

Conclusion

There is evidence that industry may misrepresent product in-
formation. Patients come to the dental office having trust they 
will receive accurate information on questions related to impli-
cations for oral disease. Oral health professionals are scientists, 
and are expected by patients to use science as a basis for an-
swering clinical questions, and for developing treatment plans 
based on reliable science. Patients expect to receive transpa-
rent and accurate information regarding oral health. It is the 
obligation of oral healthcare professionals to be a reliable resou-
rce. This cannot occur if the clinician does not understand how 
to assess the reliability of clinical study design nor to interpret 
statistical information. Level 1 evidence is not always available 
to answer a clinical question. The oral healthcare practitioner 
must asses study design, descriptions of study outcomes, how 
the study size was determined and other elements that could 
involve bias when applying study results to clinical practice or 
oral health education.
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