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.Global Famines

The last 150 years have seen very large 
famines across the world

Famines continue to exist and are often 
caused by wars.

The specter of famine is part of a farming way of life…. 
Times of limited food supplies date far further back and have shaped our biology!

Global hunger



Obesity

The Tuscan General Alessandro del 
Borro, attributed to Charles Mellin, 1645

“Venus” figurines from 
the middle stone age 
Lespugue, Dolni 
Vestonice and 
Willendorf, 26, 28 24 ky

Fat Buddha: 
Contentment 
and Abundance 
Bu Dai ᤢ 
Xiao Fo ᒞ֡ 

Obesity went from revered status symbol to pathological condition and social stigma. Obesity is 
the normal outcome of excess food consumption!

In body storage: lower body fat as symbol of well-being?

late middle stone age 
30 kya 

Neolithic 
5.5 kya

Figure from Zaghra Circle,, Gozo island near Malta (5.5 ky old) on display at Ggantija Museum. 
Photo © Garry Shaw 
Cache of figures from Hagar Qim. Photo © Garry Shaw. 

Obesity defined Practice question: What is the BMI threshold for overweight andobese? 
Answer: Above BMI of 25=overweight, above 30=Obese.



Obesity Could the very high obesity rates in Canada, the USA, the UK, Australia and New Zealand 
represent the long shadow of the British Empire????

Obesity rates over time and impacts on life expectancy

See the Change?

Beach in 1970s Drive through  
fast food now.

From crowded boulevards with mostly slim people in the 1960s to majority overweight, drive-by 
dining?



Malnutrition https://globalnutritionreport.org/reports/global-nutrition-report-2018/ 

Double Whammy Micronutrient malnutrition combined with overweight and obesity!

Getting heavier and heavier, America leading the way
While the reasons for skyrocketing obesity were largely elusive 30 years ago, they are obvious 
now. The modern food era has spread out a smorgasbord of hyperpalatable, flavor-enhanced, 
additive-laced, convenient, and relatively affordable foods that are high in added sugar, unhealthy 
fats, and salt, and engineered to overcome our internal homeostatic eating signals. Our bodies 
and brains are all but helpless in response. We cannot simply blame the system, but global 
obesity IS part of the global system. 
Practice question: What are the projected obesity rates in the USA for 2025? 
Answer: >40%!



NCD Risk Factor Collaboration..thelancet.com Vol 387 April 2, 2016 

More overweight people than underweight people! 1698 population-based data sources, with more than 19·2 million adult participants (9·9 million men and 9·3 
million women) in 186 of 200 countries for which estimates were made. Global age-standardised mean BMI 
increased from 21·7 kg/m² (95% credible interval 21·3–22·1) in 1975 to 24·2 kg/m² (24·0–24·4) in 2014 in 
men, and from 22·1 kg/m² (21·7–22·5) in 1975 to 24·4 kg/m² (24·2–24·6) in 2014 in women. Regional mean 
BMIs in 2014 for men ranged from 21·4 kg/m² in central Africa and south Asia to 29·2 kg/m² (28·6–29·8) in 
Polynesia and Micronesia; for women the range was from 21·8 kg/m² (21·4–22·3) in south Asia to 32·2 kg/m² 
(31·5–32·8) in Polynesia and Micronesia. Over these four decades, age-standardised global prevalence of 
underweight decreased from 13·8% (10·5–17·4) to 8·8% (7·4–10·3) in men and from 14·6% (11·6–17·9) to 
9·7% (8·3–11·1) in women. South Asia had the highest prevalence of underweight in 2014, 23·4% (17·8–29·2) 
in men and 24·0% (18·9–29·3) in women. Age-standardised prevalence of obesity increased from 3·2% (2·4–
4·1) in 1975 to 10·8% (9·7–12·0) in 2014 in men, and from 6·4% (5·1–7·8) to 14·9% (13·6–16·1) in women. 
2·3% (2·0–2·7) of the world’s men and 5·0% (4·4–5·6) of women were severely obese (ie, have BMI ≥35 kg/
m²). Globally, prevalence of morbid obesity was 0·64% (0·46–0·86) in men and 1·6% (1·3–1·9) in women. 
If post-2000 trends continue, the probability of meeting the global obesity target is virtually zero. Rather, if 
these trends continue, by 2025, global obesity prevalence will reach 18% in men and surpass 21% in women; 
severe obesity will surpass 6% in men and 9% in women. Nonetheless, underweight remains prevalent in the 
world’s poorest regions, especially in south Asia.

More overweight pets than underweight pets! Over 50% of US dogs and cats are overweight and obese.



Obesity in China

BMJ 2006 

In China, childhood obesity is becoming a problem. Many of the one-child policy children never 
had to learn to share a cookie with a sibling and suffer from the 1-2-4 problem: one child, two 
parents, four grandparents. 
Practice question: What might be the reason why boys have more obesity than girls in China? 
Answer: Traditional Chinese attitudes over-value males, the boys get spoiled with food by their 
parents and grandparents.

Obesity in South America Mexico recently (2016) surpassed the USA in obesity rate.

Obesity in South Africa

Third Lancet Series on Chronic Diseases: South Africa

Prevalence of Overweight

and South Africa



Obesity in Europe So is Europe, especially Southern Europe.

World Obesity Everywhere you look, there are similar trends. 
Practice question: Is there a country where obesity rates have fallen? 
In Cuba rates fell in the early 1990’s due to economic hardships, but have risen again well past 
previous levels! 

Metabolic Syndrome
up to one-third of U.S. adults have it

Metabolic syndrome is a cluster of conditions that occur together, increasing your risk of heart disease, 
stroke and type 2 diabetes. These conditions include increased blood pressure, high blood sugar, 
excess body fat around the waist, and abnormal cholesterol or triglyceride levels. Having just one of 
these conditions doesn't mean you have metabolic syndrome. But it does mean you have a greater risk 
of serious disease. And if you develop more of these conditions, your risk of complications, such as type 
2 diabetes and heart disease, rises even higher. Metabolic syndrome is increasingly common, and up to 
one-third of U.S. adults have it. If you have metabolic syndrome or any of its components, aggressive 
lifestyle changes can delay or even prevent the development of serious health problems. 
Practice question: What fraction of the US population suffers from metabolic syndrome? 
Answer: One third!



In body storage: adipose tissue and adipocytes
National Geographic feature all about body fat (“Why Are We So Fat?”  Newman, Cathy, National 
Geographic, 00279358, August 2004, Vol. 206, Issue 2).  The woman on the left is 5’6″ tall, 
weighs 250 pounds, and has a Body Mass Index (BMI)* of 40.3 (thus qualifying for a morbidly 
obese designation) while the other woman is 5’5″ tall, weighs 120 pounds, and has a BMI of 20 (a 
healthy BMI is between 18.5 and 24.9). 
Practice question: What fraction of the US Population is overweight or obese? 
Answer: over 2/3.

In-body-storage: adaptation and mismatch

Schulz et al. 2006 Diabetes CareKrishnan et al. 2020 Diabetologia

Adaptation to sea voyages in Polynesians: CREBRF gene variant protects obese individuals from 
type 2 diabetes. 
Mismatch in US Pima population consuming westernized diet: very high rates of type 2 diabetes in 
US Pima, but not Mexican Pima. 
Practice question: What is evolutionary mismatch with regard to metabolism in humans? 
Answer: Populations adapted to nutritional hardship that have recently switched to high-caloric 
western diets have very high rates of metabolic disease.

TV Viewing and obesity TV viewing correlates with obesity in children. 
Causality might go both ways…..



US kids watch hundreds of Fast Food Ads each year Intense marketing of the wrong foods to young audiences shapes their eating behavior. Marketing 
works or there would not be million dollar budgets for it.

Screen time and obesity

Screen Media Exposure and Obesity in Children and
Adolescents, Robinson, TN et al. 2017 Pediatrics

Obesity is one of the best-documented outcomes of screen media exposure. Many observational studies find relationships 
between screen media exposure and increased risks of obesity. Randomized controlled trials of reducing screen time in 
community settings have reduced weight gain in children, demonstrating a cause and effect relationship. Current evidence 
suggests that screen media exposure leads to obesity in children and adolescents through increased eating while viewing; 
exposure to high-calorie, low-nutrient food and beverage marketing that influences children’s preferences, purchase requests, 
consumption habits; and reduced sleep duration. Some evidence also suggests promise for using interactive media to 
improve eating and physical activity behaviors to prevent or reduce obesity. Future interdisciplinary research is needed to 
examine the effects of newer mobile and other digital media exposures on obesity; to examine the effectiveness of additional 
interventions to mitigate the adverse effects of media exposures on obesity and possible moderators and mediators of 
intervention effects; to effectively use digital media interventions to prevent and reduce obesity; and to uncover the 
mechanisms underlying the causal relationships and interactions between obesity-related outcomes and media content, 
characteristics, and context.

Diabetes Risk  in your genes?

Leslie O. Schulz et al. 
 Effects of Traditional and Western Environments 
on Prevalence of Type 2 Diabetes in Pima Indians in Mexico and the U.S.
Diabetes Care 2006

In summary, this study presents a striking example of the variation in the prevalence of type 2 
diabetes found in populations of similar genetic background but in differing environmental 
circumstances. The low prevalence of type 2 diabetes and obesity in the Pima Indians in Mexico in 
a more traditional rural environment contrasts sharply with that in the U.S. Pima population living in 
a Westernized environment. The difference in diabetes prevalence in these populations is mirrored 
by the differences in physical activity and obesity. The findings indicate that, even in a genetically 
highly susceptible population, type 2 diabetes is not inevitable and is preventable in environments 
that promote low levels of obesity and high levels of physical activity.



Obesogenic Environment https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight 

Metabolic Syndrome and chronic kidney disease

epidermal growth factor receptor  eGFR) gene mutations

genetic challenges often are combined with obesity to generate diseases, e.g. chronic kidney 
disease. 

Appetite Control: Leptin and Gremlin

Leptin protein 
made by fat cells 
signalling satiety 
to the brain

Preproghrelin  
(green and blue)  
and ghrelin (green) 
made by pancreatic cells  
and gut cells,  
signaling hunger to the brain 

The fat mouse has had its leptin 
gene knocked out experimentally. 
It never stops eating.

Leptin is a satiety hormone made by adipocytes that signals the brain the the animal has eaten 
enough.  Grehlin is a hunger hormone made by the gut that signals the brain that the animal 
should eat. 
Practice question: Can you genetically manipulate a lab mouse to get obese? 
Yes, you can knock out its leptin gene and in doing remove its capacity for satiety signals. 



Pacific Islands

American Samoa

Recent selection and rapid globalization?

Obesity rate of 75%!

Thrifty genes? not that simple…..

Ryan L Minster et al.  (September 2016). "A thrifty variant in CREBRF strongly influences body mass index in Samoans". Nat Genet.

The gene CREBRF that has been linked to having an increased BMI (body mass index). This mutation is associated with a 
35% increase in the chance of being obese. The gene makes people better at storing fat while also using less energy – hence 
it being dubbed a 'thrifty' gene.This mutation is very common among Samoans. Around 45% have either one or two copies of 
it. This is far more than in other populations, where the mutation is very rare. Samoa has been populated by humans for at 
least 3,000 years, having arrived there by boat from a neighboring land (the origin of the first Samoans is currently being 
debated). After this, they remained relatively isolated, meaning modern populations have lower levels of genetic variability than 
larger, mainland nations. The journey to Samoa and the nation's formative years would have been marked by food scarcity. As 
a result, people who could store fat and use less energy would have fared better – making them more likely to have children 
and pass on their genes. 
However, the arrival of cars, high-calorie foods and more sedentary lifestyles now means the gene is having an adverse effect, 
making Samoans more prone to obesity. Samoans weren't obese 200 years ago, the gene hasn't changed but the nutritional 
environment did. Genes and environments work together to shape our bodies! 

Type 2 Diabetes Pima (Akimel Oʼodham) Age-standardized prevalence of type 2 diabetes, Impaired Glucose Tolerance, and Impaired 
Fasting Glucose and distribution of overweight and obesity among Mexican Pimas and nonPimas 
according to sex and study year. A: Type 2 diabetes. B: Isolated IGT. C: Isolated IFG. D: 
Overweight and obesity. *P , 0.05 and **P , 0.001, for significant increase from 1995 to 2010 by 
sex. Modern ways of life (obesogenic) have caught up with the Pimas of Mexico as well!

Obesity, Diabetes and commuting

Mapping Transportation and Health in the United States, Anne Price and Ariel Godwyn. 2012. Planetizen.

The two maps on the right show the prevalence of obesity and diabetes in the United States: Note the similar patterns in the 
two maps, showing high rates of obesity and diabetes in the southeastern U.S. The second map shows what public health 
professionals have recently termed the "diabetes belt," stretching from Appalachia into the deep South. Counties in the 
diabetes belt tend to have lower levels of economic development (indicative of less access to health care), a greater 
prevalence of obesity and a sedentary lifestyle, and less college education. The diabetes belt has a higher proportion of African 
Americans and a lower proportion of people of Hispanic ethnicity than the rest of the nation (Barker et al. 2011). Importantly, 
research shows that one-third of the excess risk in the diabetes belt can be attributed to obesity and sedentary lifestyle, which 
are modifiable factors (Barker et al. 2011). Considering that one-third of the higher diabetes risk associated with living in the 
diabetes belt can be attributed to the modifiable risk factors of sedentary lifestyle and obesity, this map certainly suggests that 
commute mode may play an important part in the existence of the diabetes belt. 
The two maps on the right examine commute modes, with the first presenting the percentage of commuters that travel by car, 
truck, or van, including those who carpool. It does not include transit use, which typically involves some walking, and is 
therefore not so sedentary. Although this map does not look exactly the same as the obesity and diabetes maps, there are 
some striking similarities. Throughout the Appalachians and the deep South, there is a pattern that we could call the "non-
active transportation belt," where the percentages of commuters who drive are highest. It covers a similar area to the "diabetes 
belt," but also extends somewhat into Indiana, Ohio, and Michigan. Considering that one-third of the higher diabetes risk 
associated with living in the diabetes belt can be attributed to the modifiable risk factors of sedentary lifestyle and obesity, this 



map certainly suggests that commute mode may play an important part in the existence of the diabetes belt. 
The map on the lower right shows where commuters walk and bike the most. In this map, the colors are reversed, with green 
signifying higher biking/walking rates. In almost all counties in the U.S., this is a very small proportion of the commuting 
population; note that the top quintile begins at 5.5 percent. As one might expect, this map looks similar to the map depicting 
the car/truck/van mode share.

Driving vs walking or bicycling

https://www.planetizen.com/node/53728

The two scatterplots show the relationship between obesity rates and commuting habits, with 
each dot representing a county or county-equivalent. The first chart omits extreme outliers with very high 
rates of walking and biking (almost all of which are in Alaska, which has many factors that set it apart, including 
population density, demographics, and employment patterns). The second chart omits outliers with very low 
rates of driving, all in Alaska and the New York City metro area. The plots show a strong relationship between 
commuting habits and obesity rates. Considering that the percentage of active commuters in the U.S. is quite 
small, it is unlikely that walking and biking make any significant contribution to reducing the obesity rate in 
particular counties. More likely, counties with the highest percentage of walkers and cyclists also share other 
common characteristics that are driving this trend. Perhaps lower rates are driven by a cumulative effect of a 
more affluent and educated population. It may also be that counties with higher rates of active commuting 
have policies and cultures that have led to higher rates of physical activity overall.

Litman, T, 2010. Evaluating  Public Transportation Health Benefits, Victoria Transport Policy Institute, British Columbia.  

Public Transport and Obesity
There is increasing evidence on the negative association between public transit usage and obesity. To further understand the 
causal impact of changes in county public transit usage on county obesity rates, this paper presents a longitudinal study on 
this topic. Annual health data from the Behavioral Risk Factor Surveillance System (BRFSS) and transportation data from the 
National Household Travel Survey (NHTS) were aggregated and matched at the county level, to create a panel data set with 
227 counties from 45 states across two time periods, 2001 and 2009. Annual public transit funding, obtained from the 
National Transit Database (NTD), is chosen as an instrumental variable to simulate changes in public transit usage caused by 
exogenous changes in public policies. Possible confounding variables such as amount of leisure time physical activity, health 
care coverage and distribution of income are explicitly controlled. All time-invariant county level heterogeneities are implicitly 
controlled using first difference estimators. This study shows that promoting public transit in a county can effectively decrease 
the county obesity rate. Specifically, a one percentage point increase of frequent public transit riders in a county population is 
estimated to decrease the county population obesity rate by  points. This result supports findings in previous research that the 
extra amount of physical activity involved in public transit usage can have a statistically significant impact on obesity. In 
addition, this study also provides empirical evidence for the effectiveness of encouraging public transit usage as a public health 
intervention for obesity. 



Zhaowei She, Douglas M. King, Sheldon H. Jacobson. Is promoting public transit an effective intervention for obesity? 
Transportation Research Part A: Policy and Practice, 2019; 119: 162 DOI: 10.1016/j.tra.2018.10.02

More obesity in less equal societies

The Spirit Level, Wilkinson & Pickett, Penguin 2009. 
The Spirit Level: Why More Equal Societies Almost Always Do Better.

Hidden cost of inequality: is “feeling poor” contributing to the obesity epidemic?

Not poverty, other factors!

rich

poor

In the US, factors other than poverty correlate with higher obesity. 
The situation is complicated: among men, obesity is higher among higher 
income, especially for certain groups, whereas among women, obesity is higher 
with lower income!



Other factors, e.g. education
USA ETHIOPIA

Education correlates with lower obesity in the USA but with higher obesity in 
Ethiopia! 
Different societies translate educational achievement into body weight differently: 
In the USA, higher education levels correspond to lower obesity levels, the 
opposite is the case in Ethiopia.

Spread of obesity across the USA Unstoppable trend? 
Practice question: what is the strongest evidence against a major role for genetics in the obesity 
epidemic in the US. 
Answer: Rapid recent increase argues against a simple genetic cause.

Added Sugar The average American consumes 17 teaspoons worth of added sugar per day!!! 
We are pickling ourselves to death with sugar!



Coca Cola
4.5 table spoons of sugar per serving!

The Twinkie 4.5 table spoons of sugar per serving! 
A Twinkie seems like a very simple snack. It's a spongy yellow cake 4 inches long and an inch and a half 
wide. Inside is a creamy white filling that tastes more or less like vanilla cake frosting. The cake part of a 
Twinkie is moist and light, and the overall flavor is not too strong. The cake has a distinct buttery flavor, 
although it is fairly obvious that you are tasting a flavoring of some kind, not real butter. There are three 
small "globs" of filling spaced evenly down the length of the cake. The filling has a very smooth, slippery 
texture and a sugary flavor. It takes more than cake and filling to make a Twinkie. The original recipe, 
concocted in 1930, included basic ingredients, like eggs, milk and butter. The need for a longer shelf 
life led to the introduction of additional ingredients. Bleached wheat flour and real sugar made from 
sugar cane and sugar beets comprise a large portion of a Twinkie. The sugar isn't there just for the 
sweet taste -- sugar crystals hold air and make the cake lighter, and they also combine with proteins to 
make the cake tender. The sugar even holds moisture and helps give a Twinkie its color. 
Practice question: What is the shelf life of a twinkie? 
Answer: 25 days.



Twinkie deconstructed

eight out of 37 ingredients are derived from corn 

Despite the Twinkie's reputation, only one ingredient is an actual preservative: sorbic acid. Other ingredients have preservative 
functions, but sorbic acid has one primary purpose -- it stops the formation of mold. Finally, cellulose gum replaces fat in the 
filling. This ingredient can absorb 15 to 20 times its own weight in water. It keeps the filling smooth and creamy. Once all these 
ingredients have been mixed, they are poured into metal pans with Twinkie-shaped molds. The batter is baked at 350 degrees 
F for nine to 12 minutes. The bottom of the mold is rounded, and the batter at the top of the mold is browned by the baking 
process. After cooling, the cakes are released from the trays and turned upside down. The familiar round top of a Twinkie is 
actually the bottom when it's made. Automated machines carry the Twinkies to a series of cream-filling injectors. Three 
injectors simultaneously pierce the bottom of the cake, filling it with three "globs" of filling. If you look at the bottom of a 
Twinkie, you can usually see where the filling was injected. From there, machines wrap the Twinkies in airtight plastic 
packaging. They might be wrapped individually or in pairs, depending on how they will ultimately be sold. Then the wrapped 
Twinkies are packed into boxes, which are packed into larger boxes, which are loaded onto trucks for delivery to stores across 
the United States. A single Twinkie has 150 calories (160, according to some sources), which by itself isn't that bad as far as 
snacks go. However, it contains 4.5 grams of fat, including 2.5 grams of saturated fat, 19 grams of sugars and no dietary fiber 
[source: Calorie King]. So while a Twinkie now and then isn't going to kill anyone, your doctor probably wouldn't recommend 
an all-Twinkie diet. In the 1920s and '30s, Continental Bakeries sold baked snacks under the Hostess brand name. Many of 
the snacks were seasonal, with fruit filling. Hostess Little Shortbread Fingers were made with strawberries, so for several 
months of the year the equipment used to make them sat idle because strawberries weren't available. 
The first Twinkies were quite different from the ones we know. For one thing, they were made with banana cream filling, not 
vanilla. But in World War II, there was a banana shortage, and vanilla became the standard flavor. The eggs, milk and butter in 
early Twinkies gave them a shelf life of only two days. Dewar had his salesman replenish store shelves every other day, but the 
practice was expensive. So, the need for a longer shelf life led to many changes in the Twinkie recipe. Today's Twinkie has a 
much longer shelf life than the ones made in 1930, but not as long as some people think.

37 Twinkie Ingredients
Enriched Bleached Wheat Flour [Flour, Reduced Iron, B Vitamins 
(Niacin, Thiamine Mononitrate (B1), Riboflavin (B2), Folic Acid)],  
Corn Syrup, Sugar, High Fructose Corn Syrup,  
Water,  
Partially Hydrogenated Vegetable and/or Animal Shortening 
(Soybean, Cottonseed and/or Canola Oil, Beef Fat),  
Whole Eggs,  
Dextrose. Contains 2% or Less of: Modified Corn Starch, Glucose, 
Leavenings (Sodium Acid Pyrophosphate, Baking Soda, 
Monocalcium Phosphate),  
Sweet Dairy Whey,  
Soy Protein Isolate,  
Calcium and Sodium Caseinate,  
Salt, Mono and Diglycerides,  
Polysorbate 60,  
Soy Lecithin, Soy Flour,  
Cornstarch, Cellulose Gum, Sodium Stearoyl Lactylate,  
Natural and Artificial Flavors,  
Sorbic Acid (to Retain Freshness), 
Yellow 5, Red 40.

Eight out of 37 ingredients are derived from corn. Corn starch, glucose, fructose and high fructose corn syrup are important in 
the Twinkie-making process. Few of the remaining ingredients would be recognizable to the average person -- many of them 
are created by the wonders of modern chemistry. Monoglycerides and diglycerides, which replace eggs in the Twinkie recipe, 
are compounds that act as emulsifiers. They stabilize the cake batter, enhance flavor and extend shelf life. A very small amount 
of egg is used to leaven the cake. Polysorbate 60 serves a similar function to the glycerides, keeping the cream filling creamy 
without the use of real fat. Hydrogenated shortening replaces butter, giving the cake some of its texture and flavor and 
prolonging shelf life. Artificial butter flavoring is used in the cake and artificial vanilla flavoring goes into the cream filling. Both 
flavorings are chemicals derived from petroleum. 
A variety of myths and urban legends have sprung up around the Twinkie's longevity, claiming that it stays fresh for decades, 
would survive a nuclear war and that the company is still selling off the original batch made in 1930, still fresh almost 80 years 
later. In fact, a Twinkie's shelf life is officially 25 days. It's also a misconception that Twinkies are chemically preserved. Most of 
the chemical ingredients are replacements for the ingredients that allow a Twinkie to spoil, but they aren't strictly preservatives. 
Replacing eggs, butter and fats is what keeps Twinkies from going rancid. In fact, the airtight plastic packaging does far more 
to keep the cakes fresh than any of the actual ingredients do. There are claims of Twinkies that have "lasted" for decades, 
such as one kept in a high school science classroom for 30 years. While it is true that the Twinkie continues to exist (like pretty 
much anything in a sealed plastic wrapper would), it is described as brittle.



The (not immortal) Twinkie Recent study of 8 year old twinkies left in a garage… major fungal colonization.

How to make Thai green papaya salad: Somtam 

Of course, papaya, chilies, tomatoes and peanuts are all originally from Central and South 
America!

Obesity starts very Young https://www.hsph.harvard.edu/magazine/magazine_article/obesity/ 



Unhealthy Appetites Most of us would need to radically change what and how much we eat to meet recommendations 
by health professionals. 
https://www.hsph.harvard.edu/magazine/magazine_article/obesity/

Eating out and Eating Big

Commercial interests lead to more added fat, salt and 
sugars, to entice the customers to return…. 

More than half of the American food dollar is spent on food prepared away from home. Food away 
from home tends to be even unhealthier that what moots us eat at home. Commercial interests 
lead to more added fat, salt and sugars, to entice the customers to return…. 
https://www.hsph.harvard.edu/magazine/magazine_article/obesity/

Eating out and Eating Big Portion size ha also expanded: when people are offered larger portions, they consume more 
without recognizing it. We tend to be pleased by larger portions, as we feel that we are getting our 
money’s worth.https://www.hsph.harvard.edu/magazine/magazine_article/obesity/



Planting & Subsidizing the Obesity Epidemic? Subsidies are handed out to farmers from producing corn, milk, beef, tobacco and cotton, but not 
to produce healthy nutritious food! 
If the “Nanny State” can subsidize unhealthy food, could we not convince ourselves to have it 
subsidize healthy food instead!!! 
https://www.hsph.harvard.edu/magazine/magazine_article/obesity/ 
Practice question: Does the US government influence what farmers produce? 
Yes, massively via farm subsidies.  

Surgical solution: Gastric bypass

Vertical Sleeve

Gastric Bypass
Gastric Band

A number of different surgical procedure are becoming the treatment of choice for morbid obesity.  
These are extreme measures, but they are becoming more and more common.

Aspire assist

Surgical solution: Gastric bypass A number of different surgical procedure are becoming the treatment of choice for morbid obesity. 



Surgical solutions by the numbers

2018:  > 250,000 bariatric 
Surgeries!

2020:  ~300,000 bariatric 
Surgeries!

Weight loss is achieved by reducing the size of the stomach with a gastric band or through removal of a 
portion of the stomach (sleeve gastrectomy or biliopancreatic diversion with duodenal switch) or by resecting 
and re-routing the small intestine to a small stomach pouch (gastric bypass surgery). Long-term studies show 
the procedures cause significant long-term loss of weight, recovery from diabetes, improvement in 
cardiovascular risk factors, and a mortality reduction from 40% to 23%. The U.S. National Institutes of Health 
recommends bariatric surgery for obese people with a body mass index (BMI) of at least 40, and for people 
with BMI of at least 35 and serious coexisting medical conditions such as diabetes. However, research is 
emerging that suggests bariatric surgery could be appropriate for those with a BMI of 35 to 40 with no 
comorbidities or a BMI of 30 to 35 with significant comorbidities. The most recent American Society for 
Metabolic & Bariatric Surgery guidelines suggest the position statement on consensus for BMI as an indication 
for bariatric surgery. The recent guidelines suggest that any patient with a BMI of more than 30 with 
comorbidities is a candidate for bariatric surgery. 
Practice question: What is bariatric surgery? 
Surgery that alters the gut of a patient in the attempt to reduce patient weight. 

Societal solutions? regulations, taxes, structural changes
The American Academy of Pediatrics and the American Heart Association, in a joint statement, 
endorsed taxes on sugary drinks, restrictions on marketing to kids and  
incentives for healthier purchases.

It will require changes in attitude and political will to implement such solutions.

Modelling Interventions Sweet soda tax, strong nutrition standards for school food, elimination of corporate tax subsidies 
for marketing unhealthy food to children!



Taxes? Not very popular! Taxing sugary drinks (even ever so slightly) works in the US and Mexico! 
The American Beverage Association is pushing back with lobbying and advertising!

Obesity and Antibiotics in Humans

Bailey, C.L. et al. Antibiotic Use in Infancy  
and Childhood Obesity.  
2014.  JAMA

Points indicate rate ratios, with 95% CIs shown by lines, derived from multivariate models 
examining number of exposures (A) or timing of first antibiotic exposure at 0 to 23 months (B). 
US researchers from the University of Pennsylvania and Bloomberg School of Public Health 
reviewed the health records of more than 64,500 American children between 2001 and 2013. The 
children were followed up until they reached five years of age. Almost 70% of them had been 
prescribed two courses of antibiotics by the time they were 24 months old. But those who had 
four or more courses in this time were at a 10% higher risk of being obese at the age of five than 
children who had been given fewer drugs.

Obesity and Antibiotics in Humans More driving commutes, less infrastructure, less equal societies and more 
antibiotics all tip the scale in the same direction in the  US “diabetes belt”.



Antibiotics used to fatten farm animals Antibiotics are overused widely in non-human animals as well. On Livestock farming, this is often 
done to promote weight gain (and profit) 
Practice question: What is a reason for overuse of antibiotics in animal farming? 
Answer: Promoting weight gain (profits).

Obesity and Antibiotics in Mice Antibiotics given to mice alter their micro biome into a more obesogenic composition. Transfer of 
these bacteria to bacteria free mice causes these mice become obese. 
Practice question: How could antibiotic treatments alter weight? 
By changing the composition of the gut microbiome. 

A model of microbiota transmission, maturation and 
perturbation in early life and possible effects on weight

Cox, L. M. & Blaser, M. J. (2014) Antibiotics in early life and obesity 
Nat. Rev. Endocrinol. doi:10.1038/nrendo.2014.210

Early life antibiotic treatments can disrupt the development of  healthy gut flora and with it tilt 
towards abnormal weight.



Proposed pathways of antibiotic-mediated weight modulation

Cox, L. M. & Blaser, M. J. (2014) Antibiotics in early life and obesity 
Nat. Rev. Endocrinol. doi:10.1038/nrendo.2014.210

Obesity Virus? Adenovirus 36 In addition to the nature of our food, our societies, our economies, our antibiotic use, there may be additional 
factors:  Evidence emerging over the last 20 years supports the hypothesis that viral infections may be 
associated with obesity in animals and humans. The most widely studied infectious agent possibly linked to 
obesity is adenovirus 36 (Adv36). Adv36 causes obesity in animals. In humans, Adv36 associates with obesity 
both in adults and children and the prevalence of Adv36 increases in relation to the body mass index. In vivo 
and in vitro studies have shown that the viral E4orf1 protein (early region 4 open reading frame 1, Adv) 
mediates the Adv36 effect including its adipogenic potential. The Adv36 infection should therefore be 
considered as a possible risk factor for obesity and could be a potential new therapeutic target in addition to 
an original way to understand the worldwide rise of the epidemic of obesity.

Breast feeding and obesity

Ana Isabel Ritoa et al. 2019 Association between Characteristics at Birth, Breastfeeding and Obesity in 22 
Countries: The WHO European Childhood Obesity Surveillance Initiative – COSI 2015/2017 Obesity Facts

A recent study across  22 countries confirms the beneficial effect of breastfeeding against obesity, 
which was highly increased if children had never been breastfed or had been breastfed for a 
shorter period. Nevertheless, adoption of exclusive breastfeeding is below global 
recommendations and far from the target endorsed by the WHO Member States at the World 
Health Assembly Global Targets for Nutrition of increasing the prevalence of exclusive 
breastfeeding in the first 6 months up to at least 50% by 2025. 
Practice question: How could breastfeeding influence the rate of obesity in children? 
By altering gut micro biome and immune maturation of the gut. 



Breast feeding and Type 2 Diabetes in mothers

Gunderson EP, et al.Duration of lactation and incidence of the metabolic syndrome in women of reproductive age according to 
gestational diabetes mellitus status: a 20-Year prospective study in CARDIA (Coronary Artery Risk Development in Young Adults). 
Diabetes. 2010;59:495–504.) 

Adjusted relative hazard ratio (95 % CI) for incident metabolicsyndrome associated with lactation 
duration in CARDIA women with gestational diabetes mellitus (GDM) adjusted for pre-pregnancy 
risk fac-tors, BMI, race, socio-demographics, parity, lifestyle behaviors, an dweight gain during the 
20-year study follow-up. A large study in California’s Kaiser Permanente system showed that 
women with gestational diabetes (pregnancy associated diabetes resulting from the infant’s 
manipulation of maternal glucose levels..) were protected against type 2 diabetes 20 years later by 
breastfeeding.

How do we solve this immense challenge?

Social versus Solitary Eating There are many benefits to not eating alone. Peer effects on how much we eat, the company of 
others, time spent preparing food together….



Non-snob health food?
There is plenty of healthy food that is not necessarily expensive: 
Cook your own food, ideally with friends and family and eat more things with just one leg, fewer 
with two and even fewer with four!

Summary
Humans have evolved with regular scarcity of food.

Hunger and malnurishment still affect 1 billion people world wide.

Being overweight or obese used to be very difficult, it has become the new normal.

The trend to global obesity started in the mid-20th Century.

Entertainment technology promotes obesity via reduced movement and exposure to advertising and food.

Genetic variability exists with regard to metabolic efficiency, but it has little influence on the global obesity epidemic.

Unhealthy foods are massively promoted especially to children.

Obesity has very detrimental effects on health including leading to metabolic syndrome.

The world has now more overweight people than undernourished people. Many countries suffer both burdens.

It coincided with huge increases in production, processing, and marketing of food.

Our environment has become obesogenic: food patterns (quantity and quality), mobility patterns (commuting), 
and social patterns (meals and snacks eaten on the go or alone).

Social inequality and social minority status seem to promote obesity.

Farm subsidies and marketing are shifting what we eat towards the obesogenic. 

Antibiotic treatments in early life can also be a factor in obesity via altered gut microbiota.


