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How do you decide what’s healthy to eat?



https://health.gov/dietaryguidelines/



 

 
 

 

 
 
 
 

Key Recommendations provide further guidance on how individuals can follow the five Guidelines. The Dietary Guidelines’ Key 
Recommendations for healthy eating patterns should be applied in their entirety, given the interconnected relationship that each dietary 
component can have with others. 

Key  
Recommendations: 

Consume a healthy eating pattern that accounts for all foods and beverages within   
an appropriate calorie level. 
A healthy eating pattern includes:[1] 

•  A variety of vegetables from all of the subgroups—dark green, red and orange, legumes (beans and peas), starchy, 
and other

•  Fruits, especially whole fruits

•  Grains, at least half of which are whole grains

•  )DW�IUHH�RU�ORZ�IDW�GDLU\��LQFOXGLQJ�PLON��\RJXUW��FKHHVH��DQG�RU�IRUWLȴHG�VR\�EHYHUDJHV

•  A variety of protein foods, including seafood, lean meats and poultry, eggs, legumes (beans and peas), and nuts, 
seeds, and soy products

•  Oils

A healthy eating pattern limits: 

•  Saturated fats and trans fats, added sugars, and sodium

Key Recommendations that are quantitative are provided for several components of the diet that should   
EH�OLPLWHG��7KHVH�FRPSRQHQWV�DUH�RI�SDUWLFXODU�SXEOLF�KHDOWK�FRQFHUQ�LQ�WKH�8QLWHG�6WDWHV��DQG�WKH�VSHFLȴHG�� 
limits can help individuals achieve healthy eating patterns within calorie limits: 

•  Consume less than 10 percent of calories per day from added sugars[2] 

•  Consume less than 10 percent of calories per day from saturated fats[3] 

•  Consume less than 2,300 milligrams (mg) per day of sodium[4] 

•  If alcohol is consumed, it should be consumed in moderation—up to one drink per day for women and  
up to two drinks per day for men—and only by adults of legal drinking age.[5] 

In tandem with the recommendations above, Americans of all ages—children, adolescents, adults, and older 
adults—should meet the Physical Activity Guidelines for Americans to help promote health and reduce the risk of 
chronic disease. Americans should aim to achieve and maintain a healthy body weight. The relationship between 
diet and physical activity contributes to calorie balance and managing body weight. As such, the Dietary Guidelines 
includes a Key Recommendation to: 

•  Meet the Physical Activity Guidelines for Americans.[6] 

[1] Definitions for each food group and subgroup are provided throughout Chapter 1: Key Elements of Healthy Eating Patterns and are compiled in Appendix 3. USDA Food Patterns: Healthy U.S.-Style 
Eating Pattern. 

[2] The recommendation to limit intake of calories from added sugars to less than 10 percent per day is a target based on food pattern modeling and national data on intakes of calories from added 
sugars that demonstrate the public health need to limit calories from added sugars to meet food group and nutrient needs within calorie limits. The limit on calories from added sugars is not a Tolerable 
Upper Intake Level (UL) set by the Institute of Medicine (IOM). For most calorie levels, there are not enough calories available after meeting food group needs to consume 10 percent of calories from 
added sugars and 10 percent of calories from saturated fats and still stay within calorie limits. 

[3] The recommendation to limit intake of calories from saturated fats to less than 10 percent per day is a target based on evidence that replacing saturated fats with unsaturated fats is associated with 
reduced risk of cardiovascular disease. The limit on calories from saturated fats is not a UL set by the IOM. For most calorie levels, there are not enough calories available after meeting food group needs 
to consume 10 percent of calories from added sugars and 10 percent of calories from saturated fats and still stay within calorie limits. 

[4] The recommendation to limit intake of sodium to less than 2,300 mg per day is the UL for individuals ages 14 years and older set by the IOM. The recommendations for children younger than 14 years 
of age are the IOM age- and sex-appropriate ULs (see Appendix 7. Nutritional Goals for Age-Sex Groups Based on Dietary Reference Intakes and Dietary Guidelines Recommendations). 

[5] It is not recommended that individuals begin drinking or drink more for any reason. The amount of alcohol and calories in beverages varies and should be accounted for within the limits of healthy 
eating patterns. Alcohol should be consumed only by adults of legal drinking age. There are many circumstances in which individuals should not drink, such as during pregnancy. See Appendix 9. Alcohol 
for additional information. 

[6] U.S. Department of Health and Human Services. 2008 Physical Activity Guidelines for Americans. Washington (DC): U.S. Department of Health and Human Services; 2008. ODPHP Publication 
No. U0036. Available at: http://www.health.gov/paguidelines. Accessed August 6, 2015. 
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Why do you think eating saturated fat is 
unhealthy?



Common sense vs data

• Common sense 
• Fat in our diet must turn 

straight into fat in our body, 
right? 

• Fat clogs pipes, so it must 
clog our arteries too, right? 

• What do the data tell us?



PURE study 
Deghan et al, 2017 
The Lancet 

135,335 people  
from 18 countries 

followed for median 
7.4 years 



What can statistics do for us?

• Describe 
• Provide a summary of 

a dataset 
• Imagine trying to 

understand the PURE 
study by looking at all 
135,335 data points!



What can statistics do for us?

• Predict 
• Given some information, 

predict the most likely 
outcome 
• Sometimes absolute 

• Predict how many 
years you will live 

• Sometimes relative 
• Predict your likelihood 

of dying compared to 
some reference



What can statistics do for us?

• Decide 
• Is there a relationship 

between fat intake and 
health? 

• Should the government 
tell people to eat less 
or more fat? 

• Must consider potential 
costs and benefits



Statistics in the real world



- H. G. Wells

“Statistical thinking will one day be as 
necessary for efficient citizenship as the ability 

to read and write.”



Data Literacy

• The ability to collect, manage, and analyze data is critical 
to nearly every field of study — not just the sciences!



Example: Who wrote the Federalist Papers?

• Collection of 85 articles and essays 
by Alexander Hamilton, James 
Madison, and John Jay promoting 
the ratification of the United States 
Constitution.  

• Published in 1787 under the 
pseudonym "Publius" 

• 12 of the papers were later claimed 
by Madison, but Hamilton’s 
supporters claimed he had written 
them



Example: Who wrote the Federalist Papers?

• In 1959, Mosteller & Wallace 
analyzed the use of words in 
the texts, and showed that 
the odds were 12.6 million to 
1 that Madison had written 
the 12 disputed papers

https://priceonomics.com/how-statistics-solved-a-175-year-old-mystery-about/



Example: Quantifying effects of gerrymandering

http://svds.com/gerrymandering/



Fundamental concepts of statistics

• Learning from data 
• We come to any 

question with prior 
beliefs 

• We update or change 
those beliefs based on 
the data 

• “Machine learning”



Fundamental concepts of statistics

• Aggregation 
• We can actually gain 

understanding by 
throwing away 
information 

• We don’t need to know 
most of the details about 
each of the 135,535 
people  

• We just need the 
aggregated information



Fundamental concepts of statistics

• Uncertainty 
• The world is probabilistic 

• Smoking causes lung cancer, 
but some smokers will never 
get the disease 

• We can’t be sure, but we can 
quantify our uncertainty 
• a 68-year-old man who 

smoked two packs a day for 
the past 50 years and 
continues to smoke has a 
15% (1 out of 7) risk of 
getting lung cancer



Fundamental concepts of statistics

• Sampling 
• We can make generalizations 

about 7.5 million humans in 195 
countries based on a sample of 
~135K people from 18 countries 

• Bigger samples help, but there 
are diminishing returns as they 
get bigger 

• The sample has to be 
appropriate 
• Sampling only from countries 

with a high proportion of 
vegetarians could bias the 
results



Does this result tell us that 
eating fat causes reduced 

mortality and disease?  

If so, how? 

If not, why not?



Figure 1: Association between 
estimated percentage energy from 
nutrients and total mortality and 
major cardiovascular disease 
(n=135 335) 
Adjusted for age, sex, education, 
waist-to-hip ratio, smoking, physical 
activity, diabetes, urban or rural 
location, centre, geographical regions, 
and energy intake. 



Fat intake Health

third variable



How could we establish with more certainty 
that eating fat causes reduced disease and 

death?

prove



Fat intake Health

third variable



design; participant characteristics; details of intervention
and comparison diet; and outcomes relating to all-cause
mortality, CHD-related deaths and changes in mean
serum cholesterol levels. Where a study contained more
than one intervention, both were included,14 22 which
resulted in 12 interventions for review.

Statistical analysis
The overall pooled effect was calculated using
random-effects meta-analysis. Heterogeneity and bias

were quantified using the I² and T² calculations,
I2=100%× (Q−df)/Q, where Q is Cochran’s heterogen-
eity statistic and df is the degrees of freedom. Funnel
plot methodology and Egger’s regression intercept32 33

were calculated. Analyses were performed using
Comprehensive Meta-Analysis.34

RESULTS
Participants and study design
The 10 identified RCTs included a total of 3888 deaths
from all-causes and 1218 deaths from CHD among
62 421 participants (table 1). The most recent trial, the
WHI, dominated the data pool with 78% of the partici-
pants,29 but the results remained non-significant with
the exclusion of this study. Excluding this study leaves
13 586 participants and results in a risk ratio (RR) for
all-cause mortality from meta-analysis of 1.005 (95% CI
0.922 to 1.097) and a RR for CHD mortality from
meta-analysis of 0.962 (95% CI 0.850 to 1.089) (both
random-effects methodology).
The WHI trial was a primary and secondary preven-

tion trial for women only. The Minnesota Coronary
Survey was a primary prevention study, with data for
men and women reported separately.22 The LAVeterans
Study21 comprised one-fifth secondary and four-fifths
primary prevention subjects. The remaining studies were
secondary prevention studies with exclusively male
participants.
The mean duration of the 10 trials was 4.7±3.3 years.

The weighted mean duration (person years by partici-
pants) was 6.8±2 years.
All trials were parallel and randomised, avoiding

selection bias (figure 2).31 Two studies reported alloca-
tion concealment;14 29 the remaining eight were
unclear for this aspect of selection bias. Eight were
blinded for outcome assessment14 18 19 21 22 27–29 and
thus at low risk of detection bias. Two were open, with
no, or unclear, blinding on either side,15 20 at high
risk of performance and detection bias. The LA
Veterans Study21 was reported as double blinded, but
the dietary changes were so substantial that this was

Figure 2 Methodological quality summary: review authors’
judgements about each methodological quality item for each
included study. DART, Diet and Reinfarction Trial; MRC,
Medical Research Council; STARS, St Thomas’
Atherosclerosis Regression Study; WHI, Women’s Health
Initiative.

Figure 3 Estimates of total
mortality (95% CIs) from
meta-analysis for all deaths.
DART, Diet and Reinfarction Trial;
MRC, Medical Research Council;
STARS, St Thomas’
Atherosclerosis Regression
Study; WHI, Women’s Health
Initiative.

4 Harcombe Z, Baker JS, DiNicolantonio JJ, et al. Open Heart 2016;3:e000409. doi:10.1136/openhrt-2016-000409

Open Heart

group.bmj.com on November 22, 2017 - Published by http://openheart.bmj.com/Downloaded from 

Harcombe et al, 2016, OpenHeart

Randomized controlled trials of dietary fat reduction



Questions?



Overview of the course: Instructional team

• Instructor: Ismael Lemhadri (he/him) 
• Teaching assistants 

• Yu Wang (he/him) 
• Yuchen Wu  (she/her) 
• Qian Zhao (she/her)



Overview of the class: Web sites

• Primary course web site:  
• http://stats60.stanford.edu 

• Canvas for everything Zoom 
• Piazza 

• Primary discussion forum for class 
• You must self-enroll 

• Gradescope

http://stats60.stanford.edu


http://stats60.stanford.edu

Overview of the course
Rationale: It is impossible to understand the modern world without an understanding 
of statistics. From public opinion polls to clinical trials in medicine to online systems 
that recommend purchases to us, statistics play a role in nearly every aspect of our 
lives. The goal of this course is to provide an understanding of the essential 
concepts and “big ideas” of statistics — describing data and making decisions and 
predictions based on data – as well as the skills to employ these concepts on real 
data to solve authentic problems. At the end of the course, students will possess:
• Statistical literacy: The ability to dissect and understand statistical claims in 

scientific research and popular media
• Statistical ability: The skills necessary to apply statistical analysis methods to real 

data
• Statistical curiosity: The interest in further developing their statistical skills and 

knowledge, and the confidence in their ability to do so

http://stats60.stanford.edu


Communication with TAs and each other

Piazza 
• Post comments and questions (searchable) 
• Private posts 
• If you did not receive an email, sign up with link on the 

syllabus 

Email (lemhadri@stanford.edu)
• Use only for questions specific to you  

Each week a TA will monitor Piazza on a daily basis.



Overview of the class: Code of conduct

• You are expected to treat the instructional team and your 
fellow students with courtesy and respect.   

• This class should be a harassment-free learning experience 
for everyone regardless of gender, gender identity and 
expression, sexual orientation, disability, physical appearance, 
body size, race, age or religion. Harassment of any form will 
not be tolerated. 

• If someone makes you or anyone else feel unsafe or 
unwelcome, please report it as soon as possible to one of the 
instructors. 

• You may also speak to the Stanford Office of the Ombuds 
(https://ombuds.stanford.edu/)

https://ombuds.stanford.edu/


Overview of class: Honor Code

• Unless otherwise stated, you can use any published resource 
you wish to complete the assessments (textbook, Internet, 
etc).  

• However, you should not discuss the answers with your fellow 
students in person or electronically unless instructed to do so 
by the instructors; sharing answers (including computer code) 
will be viewed as a violation of the Honor Code. 

• Problem sets will be checked automatically for duplicated 
answers.  Last year this method caught a number of students 
who were sharing answers with one another 

• Anyone caught violating these rules will be reported to the 
Office of Community Standards.



Free open-source textbook

Statistical Thinking for the 21st Century 

http://statsthinking21.org/

All code is available at 
https://github.com/statsthinking21/statsthinking21-core 

If you find errors or have suggestions, you can submit them at 
https://github.com/statsthinking21/statsthinking21-core/issues

https://github.com/statsthinking21/statsthinking21-core
https://github.com/statsthinking21/statsthinking21-core/issues




What do I expect of you?

• Show up to lecture if you can 
• Do the work 
• Be engaged 
• Give us honest feedback



Hands-on statistics with R

• We will use the freely available 
RStudio statistical software 

• Why?

Learning stats is like learning a sport or musical 
instrument - the only way to get better is practice! 



Questions?

• Spend the next few minutes reading the syllabus at 
stats60.stanford.edu and discussing with your neighbors 

• Write down any questions you have

http://stats60.stanford.edu


Action items

• Complete Assignment 0 by Thursday: 
• Enter your stanford.edu email address so that you will 

get credit! 
• Complete reading: Chapters 1 and 2


