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Questions are being raised about the evidential 
basis for many proposals in our field.

“…research is important to 
determine which of these well-
intentioned policies and programs 
are working and for whom. …What 
seems reasonable to try is not 
always effective and may even 
have unanticipated effects.”

http://jama.jamanetwork.com/article.aspx?articleid=1360875



Casazza, K., …& Allison, D. B. (2013). Myths, Presumptions, and Facts about Obesity. New 
England Journal of Medicine, Jan 31;368(5):446-54.

Myths: Beliefs held true despite substantial refuting evidence. 

Large, rapid weight loss is associated with poorer long-term weight 
outcomes than is slow, gradual weight loss. 

Small sustained changes in energy intake or expenditure will produce large 
long-term weight changes, e.g., increasing daily intake by 2 potato chips 
will cause 10 kg of weight gain in 10 years.

Setting realistic goals in weight loss therapy is important because otherwise 
patients will become frustrated and lose less weight. 

Assessing “stage of change” or diet “readiness” is important in helping 
patients seeking weight loss treatment to lose weight. 

Physical education classes as currently provided play an important role in 
preventing or reducing childhood obesity. 

Breastfeeding is protective against obesity. 

A bout of sexual activity burns 100 to 300 kcal for each person involved. 



A Very Broad Taxonomy of How Science 
Can Go Wrong

“Eddington had needed to make significant 
corrections to some of the measurements, for 
various technical reasons, and in the end 
decided to leave some of the Sobral data out 
of the calculation entirely.”  -
http://ircamera.as.arizona.edu/NatSci102/Nat
Sci102/text/lightbend.htm

René Prosper Blondlot 
(1849-1930)

“The rays were detected by a 
calcium sulfide thread that glowed 
slightly in the dark when the rays 
were refracted through a 60-degree 
angle prism of aluminum.”

http://skepdic.com/blondlot.html

Fraud(?) Distortion(?) Gross Error



Errors of Measurement



Failure to take 
measurement as 

seriously as we do 
in other domains.

http://www.cdc.gov/obesity/data/adult.html

Le, A., Judd, S. E., Allison, D. B., Oza-Frank, R., Affuso, O., Safford, 
M. M., Howard, V. G., & Howard, G. (2014). The Geographic 
Distribution of Obesity in the US and the Potential Regional 
Differences in Misreporting of Obesity.  Obesity, 22,(1), 300–306.



The Measurement Problem

Just because the measurement method one has is the best 
available, does not make it adequate.



Errors of Design & Resource 
Allocation



Not Knowing When to Stop: The Mere Exposure Effect
‘A reliable way to make people believe in  falsehoods is frequent repetition, because familiarity is 
not easily distinguished from truth. Authoritarian institutions and marketers have always known 
this fact. …you do not have to repeat the entire statement of a fact or idea to make it appear 
true. People who were repeatedly exposed to the phrase “the body temperature of a chicken” 
were more likely to accept as true the statement that “the body temperature of a chicken is 144˚” 
(or any other arbitrary number).’

So, we often devote our journal pages, time, and resources to research that increases 
belief, instead of to research that increases knowledge.  
Brown, A. W., Bohan Brown, M. M., & Allison, D. B. (2013). AJCN. 



Does Eating Breakfast Promote Weight Loss? 

6 out of 6 RCTs say No.

Study Sample Results
Schlundt et al. AJCN 1992 52 Adult Women No significant main effect for breakfast skipping 

(marginally significant interaction between 
treatment assignment and habitual pre-study 
breakfast habits).

Dhurandhar et al. AJCN 2014 309 Adults No significant effect of breakfast skipping vs eating 
treatment assignment (numerically more weight loss 
in skipping group)

Betts et al. AJCN 2014 33 Adults No significant effect of breakfast skipping vs eating 
treatment assignment (numerically more weight loss 
in skipping group)

Geliebter et al., J Nutritional 
Science, 2014

36 Adults Assignment to breakfast skipping led to 
significantly more weight loss.

St-Onge et al. International J 
Nutrition, 2015

20 Children No significant effect of breakfast skipping vs eating 
treatment assignment (numerically more weight loss 
in breakfast eating group)

Leidy et al. Obesity, 2015 57 Adolescents No significant effect on weight gain. A high-protein 
breakfast over 12 weeks appeared to reduce fat gain, 
whereas a normal protein breakfast did not.



Errors of Analysis



Confusion Resulting From Testing Against 
Baseline Differences

**Hypothetical Scenario for 
Educational Purposes

• “Randomised groups should be compared directly 
by two-sample methods and separate tests against 
baseline are highly misleading.”

• Pre-Post
– Treatment p < .05
– Control p > .05

• Between Groups
– p > .05

• Misleading? Yes!
• With two groups, the false positive rate for declaring a 

difference between groups can be as high as 50%
– Far higher than 5%!

• Equivalent to flipping two coins and declaring them 
different if they land on different sides



Inappropriate Testing Against 
Baseline Levels in Parallel RCT

http://informahealthcare.com/doi/abs/10.3109/09638288.2014.1002580



If every one of the roughly 7 billion persons on the planet each did their own RCT and in each of 
these RCTs tested 1,000 separate variables for baseline differences, and we used a Bonferroni 
correction to adjust for the (1000*7 billion) tests done, a p-value of 10-17 would still be significant. 



Meta-Analysts Often Err in 
Effect Size Calculation

“Distributions of standardized effect sizes arising in meta-
analyses show that in domains of substantive research 
interest, it is unusual for this magnitude measure to be as big 
as 1.0, quite rare for it to be as big as 1.4, and extraordinary 
for it to be as big as 2.0.”



Effect Size Calculations

http://conscienhealth.org/2015/03/meta-confusion-about-glucomannan/



Analysis of Cluster Randomized Trials 
– A Major Source of Confusion



Errors of Reporting



Misleading Visual Representation?

From D. Huff (1954). How to Lie 
with Statistics.

Result: The investigators report 
only a 7.3% reduction in WC in the 
liragultide treated group. 

Percent 
Reduction in 
Horizontal 
Width = 
11.4%.

From NEJM 
Video 
Describing 
the Results.

See PubMed Commons comment at 
http://www.ncbi.nlm.nih.gov/pubmed/26132939



Conclusion Spinning: Effect of the Healthy Schools 
Program on Prevalence of Overweight and Obesity 

in California Schools, 2006–2012

Headline Study 
• Analyses showed no 

difference between Healthy 
School Program schools and 
control schools in 
overweight and obesity 
prevalence

• Healthy School Program 
appears to be an important 
means of supporting schools 
in reducing obesity… 

“Now, as the Alliance celebrates its 10-year 
anniversary, a new peer-reviewed study 
confirms we are delivering on our mission of 
reducing the prevalence of childhood obesity.” 
“an important means of supporting schools in 
reducing obesity.”

http://www.wassermanfoundation.org/news/new-study-shows-that-
combating-childhood-obesity-in-schools-works/
http://www.cdc.gov/pcd/issues/2015/15_0020.htm
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Curious Errors & the Power of Simple 
Mathematics

Using approximations involving geometric means, we were able to 
show that this would have required a growth in height of ~6 cm.



Errors of Interpretation



From Kevin Hall:
“I used the ‘rule 
of thumb’ 
equations relating 
excess body 
weight to excess 
energy intake 
…[from PMID: 
24349967]. I 
came up with 
about 0.5 kg of 
excess weight … 
by increasing 
daily intake by 19 
kcal/d from 7 to 
12 years.”

So, the original 
investigators 
were off by a 
factor of about 9.http://www.ncbi.nlm.nih.gov/pubmed/25496036 (original article 

retracted).

Math Problems



“…these findings have public health relevance and support all initiatives 
to increase fruit and vegetable intake.”

2.67 tonnes of fruit per 1 kg weight loss per year

Fruit and Vegetable Consumption and Changes in Anthropometric 
Variables in Adult Populations: A Systematic Review and Meta-Analysis of 
Prospective Cohort Studies. PLoS One. 2015 Oct 16;10(10):e0140846. 

“No significant changes could be observed for combined fruit and 
vegetable consumption or vegetable consumption.”

“Higher intake of fruits was inversely associated with weight change 
(decrease) (beta-coefficient per 100-g increment, -13.68 g/year; 95% CI, -
22.97 to -4.40).”

A serving of apple is 100 grams and 47 kcal. Based on this estimate, a person would need 
to eat about 3431 kcal of apples per day to lose 1 KG per year. Given that the average 
person consumes less total energy than that per day, how can this work?!

Thanks to Andrew Brown and 
Kathryn Kaiser for calculations.



Going Forward



UAB NORC Courses

http://www.norc.uab.edu/courses/shortcourse



Going Forward

• Treat obesity as a science as meriting the same rigor as 
any other science.

• Don’t believe everything you read. Go back to the 
original source and read yourself. 

• Recognize that short-term studies, studies of 
intermediary endpoints, and observational studies all 
have their place, but should not be our stopping points 
or bases for overreaching conclusions.

• Develop and fund a set of ‘meta-methods’ (e.g. clinical 
trials registries, CONSORT statements, public data 
sharing, etc.) which will collectively buttress/ensure the 
implementation of the fundamental scientific methods 
that already exist.

• Teach our students and ourselves that unfailingly 
pursuing truth through science is not a job, but a 
discipline, a vocation, and a privilege.



Cheaha Mountain
Photo courtesy Rohan Dhurandhar.

Come visit us in Alabama and we can talk some more 
on the trail. 



Some References and Extra 
Slides



Headline: Skipping breakfast to lose weight makes you fatter - and far more likely to 
raid the vending machine.

Distortions In The Mass Media

Study: Presentation at proceedings; MRI results and observations of how much 
subjects ate at lunch after skipping breakfast. No body weight, no vending machines.

Headline: US Farm Subsidy Policies Contribute To Worsening Obesity Trends, Study 
Finds.
Paper: There is no study – paper is an author’s commentary/review on farm subsidies.

Headline: Drinking 5 cups of coffee everyday may lead to obesity: study.
Headline: Wrong amount of coffee could kill you.

Study: A study of mice, involving a substance found in coffee, but no coffee, showed no 
significant weight gain, and reported no deaths.

For references, see: ObesityandEnergetics.org.

Headline: Diet Soda Leaves Your Gut Unsatisfied, Contributes To Obesity. 
Study: Assessment of metabolic responses to different carbohydrates loads of bacteria 
in vitro. Humans, diet soda, and obesity were not studied. 

Headline: How Calico cats could help cure obesity.
Study: Conference abstract involving X-inactivation in mouse cells – no cats or obesity 
involved



Perpetuation of Spin

Spin perpetuates 
throughout the reporting

Spin: reporting strategies 
emphasizing the beneficial 
effect of the experimental 
treatment



The Randomization That Wasn’t



NIH seems interested: “Pragmatic Research in Healthcare 
Settings to Improve Diabetes and Obesity Prevention and 
Care (R18).” http://grants.nih.gov/grants/guide/pa-files/PAR-15-157.html#sthash.HtuU1cpk.dpuf



Widespread Prevalence of 
Misleading Pre/Post Analysis

• Cooking oil replacement 
– http://online.liebertpub.com/doi/abs/10.1089/dia.2013.0178

• Exercise regimens in children
– http://www.kjp.or.kr/upload/JustAccepted_KJP-13-254.pdf
– http://www.sciencedirect.com/science/article/pii/S0190740913003903

• Mobile device intervention in minority girls
– http://www.sciencedirect.com/science/article/pii/S0749379713006946

• Liquid vs solid intake
– http://www.ncbi.nlm.nih.gov/pubmed/10878689
– http://www.ncbi.nlm.nih.gov/pubmed/21720441

• Yoga as weight management
– http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4278132/?report=printable

• Enteral nutrition in Crohn’s disease patients
– http://www.ncbi.nlm.nih.gov/pubmed/25632205

• Nordic walking for physical therapy
– http://informahealthcare.com/doi/abs/10.3109/09638288.2012.717580

• Meal size vs frequency
– http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4265261/

• Flaxseed diets
– http://www.nutritionj.com/content/14/1/5

• Vegetable juice diets
– http://www.lipidworld.com/content/13/1/102



cRCT references
Title Link Type
Best (but often forgotten) practices: 
designing, analyzing, and reporting 
cluster randomized controlled trials

http://ajcn.nutrition.org
/content/early/2015/05
/27/ajcn.114.105072.a
bstract

Tutorial

The Assertion that Controlling for 
Baseline (Pre-Randomization) 
Covariates in Randomized Controlled 
Trials Leads to Bias Is False

http://www.karger.com
/Article/FullText/3814
34

Correcting Letter

Comment on “School-Based Obesity 
Prevention Intervention in Chilean 
Children: Effective in Controlling, but 
not Reducing Obesity”

http://www.hindawi.co
m/journals/jobe/2015/
183528/

Correcting Letter

Comment on “Intervention Effects of 
a School-Based Health Promotion 
Programme on Obesity Related 
Behavioural Outcomes”

http://www.hindawi.co
m/journals/jobe/2015/
708181/

Correcting Letter



Reporting of Limitations of Observational 
Research

• Observational research is 
abundant, but frequently 
generates unreliable findings

• 583 articles were assessed for 
mentioning any limitation 
regarding causality versus was 
an explicit statement “causality 
could not be inferred”

• Explicit statements causality 
were rarely mentioned in the 
abstract and press releases

Wang MT, Bolland MJ, Grey A. Reporting of Limitations of Observational Research. JAMA Intern Med. 2015 Jun 8. doi: 
10.1001/jamainternmed.2015.2147.
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Short-Term Studies Are Insufficient: Example -
Learned Compensation in Humans
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Conclusion Spinning

Wow, that’s 
a lot of null.

But, wait…





Unreasonable Extrapolation
The Study Abstract

Assessing non-digestible compounds in apple cultivars and their 
potential as modulators of obese faecal microbiota in vitro. Food 
Chem. 2014 Oct 15;161:208-15.

“The health benefits of apple bioactive compounds have been 
extensively reported. However, only few studies have focused on 
bioactive compounds that are not absorbed and metabolised 
during gastrointestinal digestion and can induce changes in 
microbial populations of faeces. We have characterised 
Braeburn, Fuji, Gala, Golden Delicious, Granny Smith, McIntosh 
and Red Delicious cultivars and found significant differences for 
extractable phenolics (1.08-9.2mg/g) non-extractable 
proanthocyanidins (3.28-5.7mg/g), and dietary fibre (20.6-32.2%) 
among cultivars with Granny Smith having the highest contents. 

Granny Smith was used after in vitro 
digestion for fermentation of faeces 
from diet-induced obese mice. Results 
showed that relative abundances of Firmicutes, Bacteroidetes, 
Enterococcus, Enterobacteriaceae, Escherichia coli, and 
Bifidobacterium in apple cultured faeces tended to resemble the 
abundance in faeces from lean mice with increased trend in the 
production of butyric acid. These results suggest that apple non-
digestible compounds might help to re-establish a disturbed 
microbiota balance in obesity.”



Distortions Via Publication Bias

WHO report: “Evidence of the Long-Term Effects of 
Breastfeeding: Systematic Reviews and Meta-Analysis” 
(http://www.who.int/child-adolescent-
health/New_Publications/NUTRITION/ISBN_92_4_1595
23_0.pdf 

Norma Terrin, Christopher H. Schmid, Joseph Lau
Journal of Clinical Epidemiology, Volume 58, 
Issue 9, September 2005, Pages 894–901
http://dx.doi.org/10.1016/j.jclinepi.2005.01.006

Simulated Data WHO Report on Breast-Feeding 
and Obesity



Special Design and 
Analysis Issues

• Intraclass correlation (ICC)
• Power calculations
• Cluster size versus number of clusters
• Defining clusters
• Statistical analysis
• Reporting guidelines

See: Brown et al. AJCN 2015 doi: 10.394/ajcn.114.105072

Cluster Randomized Controlled Trials: 
An Opportunity for Improvement

What They Are
•Randomize at group level
•Measure and analyze at individual level

Increasingly Used

Often Badly Botched

• Zero degrees of freedom
• Advising against baseline covariates
• Ignoring clustering in analysis
• Misunderstanding cluster levels
• Mistaking observational unit for 

experimental unit

*cRCT references at end of slide set*



Choice of Studies: Over-reliance 
on Observational Studies

“The 12 clinical trials tested 52 observational claims. They all confirmed no 
claims in the direction of the observational claims…To put it another way, 
100% of the observational claims failed to replicate. In fact, five claims 
(9.6%) are statistically significant in the clinical trials in the opposite direction
to the observational claim.”   – Young & Karr. 2011, Significance; 8: 116-120.


