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Cases for Teaching Responsible Communication of Science 
Data mining: Diamonds or deceit? Discussion version 
Raw milk is milk that has not been pasteurized or homogenized before consumption. 
Pasteurization is a heating process that kills potential pathogens while homogenization is a 
mechanical process that breaks up fat molecules in the milk and keeps them in suspension (i.e. 
no cream layer on top). Some groups have touted raw milk as a more natural and therefore 
nutritious form of milk that may have unique health benefits over its processed counterpart. 
However, the Dairy Industry’s position is that any nutritional differences are minor and do not 
outweigh the increased public health risk associated with consumption of raw milk.  

In this fictitious scenario, the U.S. Dairy Industry has funded you and your team to conduct 
clinical trial investigating the potential health benefits of raw milk as compared to pasteurized 
milk. Your team completes a 6 –month, double blind, randomized control trial with 52 healthy 
adults (30 female, 22, males). The final report to the Dairy Industry included only the statistical 
analyses planned before the study began. These a priori analyses included time (pre vs. post 
intervention) and treatment tests on the whole test group, which found no evidence for improved 
health through raw milk consumption.  You submit this lack of meaningful evidence in your final 
report to the Dairy Industry. However, after submitting this final report and observing the data 
more closely, your team notices some potentially interesting response differences between men 
and women and decides to run some additional statistical tests. This post-hoc analysis revealed 
that if the data is subdivided by gender, women in the raw milk treatment group had lower body 
fat percentage at the end of the trial than women in the pasteurized milk group (p=0.047).  

There is disagreement in the scientific community over the meaning of post-hoc results. On one 
hand, post-hoc analysis is seen as a second tier statistical analysis that should not be equated with 
a priori tests. The idea is that because post-hoc tests are done after observing the data, there is 
less objectivity in how to subdivide the data. Scientists in this camp believe that post-hoc results 
should only be used to generate future hypotheses, not to show causality between observations. 
On the other hand, some scientists argue that observing the data does not change the controlled, 
objective manner in which the data was collected and therefore post-hoc analyses are not tainted 
by the scientist’s bias.  

The team is now using study findings to answer a call for abstracts for an oral presentation at the 
upcoming scientific conference. Attendees for this meeting are primarily scientific researchers 
from academia and industry, however the general public and media are also in attendance. The 
meeting is often used to get a jump on new and exciting findings in science before results are 
published. As such, studies with statistically significant results are generally seen as more 
exciting and are thought to be accepted at a higher rate than studies without significant results.  
As an author, you need to consider the situation and justify your answers to each of the following 
questions. 

1. When is it appropriate to frame a study’s title and abstract around secondary, post-hoc 
findings? 

2. When is it appropriate to communicate different conclusions from the same data set? 

 
  



Data mining: Discussion p.. 2 

Working Draft of the Abstract  
The challenge in choosing the title and the conclusion statement is twofold. First is the need to 
stay accurate while also grabbing the reader’s attention and increasing the likelihood of having 
the abstract picked up for a presentation at the next meeting. Second is to consider the social 
implications of the abstract title and conclusion statement keeping in mind you have already 
reported to the funding agency (the Dairy Industry) that there was no treatment effect observed.   
Title: Choose one of: 

a) Unpasteurized milk consumption improves health by decreasing body fat in women 
b) Post-hoc analysis indicates unpasteurized milk may decrease body fat in women 
c) Clinical trial investigates potential health benefits of unpasteurized milk consumption in 

healthy adults 
Abstract 

Purpose: The aim of this present study was to determine the potential health benefits of 
consuming unpasteurized milk as compared to pasteurized, homogenized milk. Methods. In 
a double-blind, randomized, study, fifty-two health adults (BMI 25.6 ± 3.2, 29 ± 4.5 years) 
consumed a 237ml serving of either raw (unpasteurized) or pasteurized milk twice per day 
for six months. Blood samples, anthropometric measurements, and clinical health assessment 
surveys were collected before the start of the study and monthly during the intervention. 
Blood was analyzed for a full metabolic panel with particular interest in biomarkers of 
disease including cholesterol (total, LDL & HDL), fasting blood glucose and vitamin/mineral 
status. Results. Consuming unpasteurized milk had no unique benefits effect on any 
biomarkers of disease (p > 0.05) although both treatment groups showed significantly lower 
blood glucose levels at the end of the intervention as compared to baseline values (p<0.05). 
Additionally, participants did not report and differences in perceived health over the course 
of the treatment as measured by the clinical heath assessment surveys (p > 0.05). Finally, 
although anthropometric measures for the entire test group did not differ between treatments, 
women showed a significant decrease in body fat when consuming unpasteurized milk as 
compared to pasteurized (p < 0.05).  

Conclusion: Choose one of: 
a) Overall, this study indicates that unpasteurized milk improves glycemic control in healthy 

adults and lowers body fat in women. Results support the idea that unpasteurized milk 
may be helpful in managing diabetes and in fighting the obesity epidemic 

b) Post-hoc results from this study indicate that consuming raw milk may help to decrease 
body fat in women Results support the idea that unpasteurized milk may be helpful in 
managing diabetes and in fighting the obesity epidemic 

c) Although post hoc analysis showed the potential for modest body weight effects on a 
subset of the study group, there is insufficient evidence to conclude that raw milk 
consumption provides any unique health benefit to healthy adults over that of pasteurized 
milk. 
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Discussion Questions 
 

1.  Who is the audience for study abstracts? 
Scientists, the media and the public have access to abstracts submitted to conferences and to 
journals. How much should the non-scientist reader be taken into account when framing the 
abstract title and conclusions? 

 
2.  Who’s responsibility? 

Unlike many science fields, individuals can easily implement many of the health/nutrition 
recommendations made by experts. How should this impact the way experts communicate 
result findings? 
When, if ever, can researchers appropriately be held responsible for the social impacts that 
result from their public communications? 

 

3. Is post-hoc analysis “good” science?  
How should secondary analysis impact result presentation? 

Are caveat’s (may, possibly, etc.) sufficient to convey the appropriate level of uncertainty 
when describing post-hoc results?  

 
4. Your overall judgment? 

In the situation described in this case study, should the abstract differ from the final report 
conclusion that there was no observed treatment effect? 

When, if ever is it appropriate to draw two different conclusions from the same data set? 
 


