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Results from predictive models * based on 
data from a study of 1,076 non-academics 
and academics from the UNAM: 
2,524 variables - Genetic, epidemiological, 
physiological,…

Epidemiological: Personal (81), Personal 
history (130), Family History (548), Self-health 
evaluation (226), Nutrition (220), Lifestyle (390), 
Health knowledge (293)
Genetic (772) 
Anthropometric and physiological (49)

Nutrition
Specificity	(TNR) 83.40%
1	–	Specificity	(SPC) 16.60%
Sensitivity	(FPR) 29.69%
Accuracy	(ACC) 72.76%
AUC	ROC 0.63
Lifestyle	
Specificity	(TNR) 84.17%
1	–	Specificity	(SPC) 15.83%
Sensitivity	(FPR) 31.25%
Accuracy	(ACC) 73.68%
AUC	ROC 0.70
Lifestyle	and	Nutrition
Specificity	(TNR) 78.38%
1	–	Specificity	(SPC) 21.62%
Sensitivity	(FPR) 46.88%
Accuracy	(ACC) 72.14%
AUC	ROC 0.71

Lifestyle	and	Nutrition	and	
Personal	and	Family	History
Specificity	(TNR) 81.08%
1	–	Specificity	(SPC) 18.92%
Sensitivity	(FPR) 51.56%
Accuracy	(ACC) 75.23%
AUC	ROC 0.76

* Models are classification models of Naive Bayes type. 
Model performance is based on a 70/30 training/test split























































0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

Physical	condition	 as	a	function	of	time	by	recall	

Proporcion	poblacion Proporcion	obesos



Why is a prediction model 
important?
Because…



Predict

Why is a prediction model 
important?
Because…



The principal purpose of living systems 
and the principal purpose of science - 
medicine, public health - is to…

Predict

Why is a prediction model 
important?
Because…



Predict

Why is a prediction model 
important?
Because…



Predict
for 

Why is a prediction model 
important?
Because…



Predict
Decision making

for 

Why is a prediction model 
important?
Because…



Some important decisions…



Complex Adaptive Systems...
make “decisions”

Some important decisions…



Complex Adaptive Systems...
make “decisions”

both at the individual 
and collective levels

Some important decisions…



both at the individual 
and collective levels

Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…



Some important decisions…





There are “good” decisions
and there are “bad” ones



Predictability and Decision 
Making

¿Qué es una decision?

Una selección entre alternativas implicando un cambio de estado
• Asociada con una acción no con cosas
• Asociada con una “estrategia”
• ¿Cómo enumerar las alternativas?
• ¿Cómo ponderar las alternativas?

• ¿Qué factores se toma en cuenta?
• Escalas de tiempo

• “Racional” versus “irracional”
• “Emocional” versus “lógico”
• Explicito versus implícito 
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Fenomenología: experiencia cotidiana Las leyes de Newton
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calorias para satisfacerles. Pueden seleccionar entre carnitas, enchiladas 
suizas y frijoles negros; o barbacoa, chicharrón y arroz ¿Qué seleccionas? 

4) No han tomado agua (ningún liquido) en tres días. Alguien te ofrece un 
litro de Coca-cola o un litro de Pepsi. ¿Qué seleccionas?

Coca cola Pepsi70% 30%

5) Hay un incendio grave en el auditorio y suena la alarma. Llegaste a la 
salida pero notas alguien quien no conoces atrapado. Regresas para 
tratar de ayudarles arriesgando tu propia vida o sigues corriendo?

Si regresas No regresas50% 50%

Carnitas etc. Barbacoa etc.50% 50%
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¿Qué es predecible?

1) ¿Quién de ustedes será obeso en 20-30 años?

2) ¿Quién de ustedes padecerá de diabetes en 30-40 años?

3) ¿Quién de ustedes morirá antes de 70 por un mal estilo de vida?

4) ¿Cuánta biodiversidad perderá México en los próximos 50 años?

5) ¿Qué acciones (factibles) resultarán en una reducción del         
número de personas en situación de calle?
6) ¿Habrá computadoras inteligentes (estilo Hal2000 de la película 
2001 A Space Odyssey) en 20 años?

y muchísimas otras



Predictabilidad y la  
toma de Decisiones

“Decisiones”
Normalmente pensamos en las decisiones como algo más humano 

asociado con la voluntad libre

¡Somos autómatas! En la mayoría…
Una bola en un campo gravitacional
Un gato en un campo gravitacional
Un ser humano en un campo gravitacional

¿Porqué tomamos malas decisiones?
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El mundo como una máquina
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What Doesn’t Make Decisions? 
Prediction and science: the last 3 centuries

De hecho...

somos esclavos de la ley 
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versus Complex Systems 

The difference between complex and 
simple systems is the difference between 

“being” and “doing”
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The cat obeys the same laws 
of physics as the ball
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Predictability in Simple Systems  
versus Complex Systems 

Mechanistic Adaptive

The evolution of function 
is the revolution that allowed 
systems to escape the tyrrany 

of the laws of physics. 
Complexity is a consequence 

of that revolution. 



Every Living Thing Makes Decisions: 
Every living thing is a “data miner”

What´s the difference/same 
between human decision 
making and that of a worm or 
even a bacterium?

They all use prediction 
models for decision making. 

However, the complexity and 
richness of the set of possible 
behaviours and the 
probability distribution on 
them - the decision 
“landscape”



What is the Difference  
Between them?

Different data, different data 
processors and different inference 
algorithms

Same goal of modeling a complex
world for decision making and 
“optimization” 
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How	do	we	measure	the		
“value”	of	a	decision?

✤ First,	what	is	the	goal	or	purpose	of	the	decision?	
✤ Second,	can	we	determine	a	metric	of	success?	

✤ Great	experience?	Movie,	meal,…	
✤ Long	and	happy	marriage?	
✤ Higher	salary?	
✤ Vote?	
✤ Increased	sales?	
✤ More	children?	
✤ Longer	life?	
✤ Other…	
✤ More	than	one?

Importance of “scale”:
time 

a decision can have different values as a function of time
population/statistical ensemble  

a decision may be good/bad for you and bad/good for the group
causal chain/attribution

Importance of feedback and learning
Importance of substrate

Genetic 
Epigenetic
Neuronal

In Evolution Natural Selection is the 
ultimate arbiter of the “value” of decisions



The Value of a Decision:  
The Rational Theory of Decision Making

Alternativas: A, B, C, D, E

A B C
D

E

Preferencias: P(A), P(B), P(C), P(D), P(E) 
Para tomar una decisión racional 
se ranquea las alternativas por sus 
preferencias y adopta la alternativa 
con mayor preferencia

Puede hacer la comparación P(i) > o < P(j) para
todas las alternativas
Si P(i) > P(j) y P(j) > P(k) entonces P(i) > P(k)

Prisionero B se 
mantiene silencioso

Prisionero B traiciona 

Prisionero A se 
mantiene silencioso 

Cada uno recibe 
sentencia de 6 meses

Prisionero A: 10 años 
Prisionero B: se libera

Prisionero A traiciona 
Prisionero A: se libera
Prisionero B: 10 años

Cada uno recibe 
sentencia de 5 años

Ejemplo de la racionalidad: El dilema del prisionero

Lo racional es siempre
traicionar – ¡piensa sobre
manejar en el DF! 

¿Se aplica únicamente
a  los seres humanos?



Group Decisions versus Individual 
Decisions

• ¿Quién toma decisiones? 
– Individuos, familias, empresas, gobiernos, 

muchas otras unidades organizacionales

P      if P then Q Q

Individual 1 true true true

Individual 2 false true false

Individual 3 true false false

Society true true false

Si votamos por mayoría entonces
la sociedad no es lógico/racional



An Algorithmic Representation  
of a Decision Requires an Algorithmic 
Representation of the World: A Model

P(C|X(t))A “decision”
Prediction

Probability 
of C given X

X(t) =  the information used 
to make the decisión (predict)

How much information do you need or use 
to make a “good decision”?

In the physical world, predictions

tend to be algoríthmic

In the biological world, predictions

tend to be heurístic

Physical world
Less complex,
less adaptative

Biological 
World

More complex,
more adaptative

The biological world requires a lot more data. 

What degree of multi-factoriality is there?



Algorithmic Representation  
of a Decision

Knowledge

Decision +

Action

Human Intelligence

Did it work?

There are many

Alternatives to be 

considered in Decisions 

And many possible actions

The decision+action is judged to be good or bad with respect to 

A performance indicator 

P(C|X(t))
Heuristic: we don’t

know what it is in humans.

It’s a model of the world. 

P(C|X(t)) represents our

model of reality and 

perception

Data +

Information

Prediction --> Decision + Action 

Data + Information + Knowledge



Algorithmic Representation  
of a Decision

Data +
Information

“Knowledge”?

Decision +
Action

Artificial Intelligence

Did it work? The decision+action is judged to be good or bad with respect to 
A performance indicator 

P(C|X(t))

Data + Information + Knowledge

Prediction --> Decision + Action 

P(C|X(t)) represents the 
algorithm’s model of 
reality and perception

Heuristic: we don’t
know what it is in humans.
It’s a model of the world. 



Algorithmic Representation  
of a Decision

AlgorithmicHeuristic

Human Intelligence Artificial Intelligence

P(C|X(t)) 

As examples of this function for humans we have: Roger Federer making a tennis shot; Sergio Perez deciding when to brake; Octavio Paz 
deciding which words to use; you reading a memo from the CEO; You deciding whether to invest in a new hardware set up; you deciding 
whether to hire a new Chief Data Architect;… 

Every decision/action we take requires and uses a DIFFERENT P(C|X), whether 
we use HI or AI!
How we arrive at this function is a deep mystery. How we convince ourselves we arrive at a decision often doesn’t have much to do with 
reality because there are many subjective elements to it. 

Human Intelligence versus Artificial 
Intelligence
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Your	Prediction/Decision	
Heuristic/Algorithm	depends	on…

Your	prediction/decision	heuristic/algorithm	
then	determines	your	behaviour	-	what	you	do
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Your	Prediction/Decision	
Heuristic/Algorithm	depends	on…



Decision Making and the 
Obesity Pandemic

Obesity, type 2 diabetes, heart disease, strokes, 
cancer etc. are diseases associated with “lifestyle” 
and therefore are “preventible” (?)

analyzing the potential risk factors of cancer and explore our
options for modulating these risk factors.

Cancer is caused by both internal factors (such as
inherited mutations, hormones, and immune conditions) and
environmental/acquired factors (such as tobacco, diet, radia-
tion, and infectious organisms; Fig. 1). The link between diet
and cancer is revealed by the large variation in rates of
specific cancers in various countries and by the observed
changes in the incidence of cancer in migrating. For example,
Asians have been shown to have a 25 times lower incidence
of prostate cancer and a ten times lower incidence of breast
cancer than do residents of Western countries, and the rates
for these cancers increase substantially after Asians migrate
to the West (http://www.dietandcancerreportorg/?p=ER).

The importance of lifestyle factors in the development of
cancer was also shown in studies of monozygotic twins (8).
Only 5–10% of all cancers are due to an inherited gene
defect. Various cancers that have been linked to genetic
defects are shown in Fig. 2. Although all cancers are a result
of multiple mutations (9, 10), these mutations are due to
interaction with the environment (11, 12).

These observations indicate that most cancers are not of
hereditary origin and that lifestyle factors, such as dietary

habits, smoking, alcohol consumption, and infections, have a
profound influence on their development (13). Although the
hereditary factors cannot be modified, the lifestyle and
environmental factors are potentially modifiable. The lesser
hereditary influence of cancer and the modifiable nature of
the environmental factors point to the preventability of
cancer. The important lifestyle factors that affect the inci-
dence and mortality of cancer include tobacco, alcohol, diet,
obesity, infectious agents, environmental pollutants, and
radiation.

RISK FACTORS OF CANCER

Tobacco

Smoking was identified in 1964 as the primary cause of
lung cancer in the US Surgeon General’s Advisory Commis-
sion Report (http://profiles.nlm.nih.gov/NN/Views/Alpha
Chron/date/10006/05/01/2008), and ever since, efforts have
been ongoing to reduce tobacco use. Tobacco use increases
the risk of developing at least 14 types of cancer (Fig. 3). In
addition, it accounts for about 25–30% of all deaths from
cancer and 87% of deaths from lung cancer. Compared with

Genes

5-1
0%

90-95%

A

B C

Environment

Testicular
8.6

Laryngeal
8.0

Thyroid
8.5

Multiple myeloma
4.3

Lung
2.6

Colorectal
2.5

Kidney
2.5

Prostate
2.2

Melanoma
2.1

Breast
1.8

Genes

Infections
15-20%

Diet
30-35%

Tobacco
25-30%

Alcohol
4-6%

Obesity
10-20%

Others
10-15%

Environment

Fig. 1. The role of genes and environment in the development of cancer. AThe percentage contribution of
genetic and environmental factors to cancer. The contribution of genetic factors and environmental factors
towards cancer risk is 5–10% and 90–95% respectively. B Family risk ratios for selected cancers. The
numbers represent familial risk ratios, defined as the risk to a given type of relative of an affected individual
divided by the population prevalence. The data shown here is taken from a study conducted in Utah to
determine the frequency of cancer in the first-degree relatives (parents + siblings + offspring). The familial
risk ratios were assessed as the ratio of the observed number of cancer cases among the first degree relatives
divided by the expected number derived from the control relatives, based on the years of birth (cohort) of
the case relatives. In essence, this provides an age-adjusted risk ratio to first-degree relatives of cases
compared with the general population. C Percentage contribution of each environmental factor. The
percentages represented here indicate the attributable-fraction of cancer deaths due to the specified
environmental risk factor.
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They are behavioral diseases,
i.e. diseases arising from decision making.

Human behavior is complex 

and requires “deep data”.



Obesity - risk factors: What you do 
You aren’t what you eat you become what you eat 
We “decide” to eat too much 
 

Epidemiological data  
from ENSANUT 2006  
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In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	
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Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	
We get fatter then we get thinner
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In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
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	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	
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Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	
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In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		
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In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	
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In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		
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In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	
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In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		
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In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	
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Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	

y	=	-0.0078x	+	2.5646	

R²	=	0.0124	

0	

1	

2	

3	

4	

5	

6	

20	 30	 40	 50	 60	 70	 80	

To
ta
l	c
al
or
ie
s	(
Th

ou
sa
nd

s)
	

Age	

Total	calories	in	relaPon	to	age	for	all	adults	
Total	Calories	

Av.TotCals	

Linear	(Total	Calories)	

We eat less the older we getWe get fatter then we get thinner

Its not “noise”its 
multifactoriality

Epidemiological data  
from ENSANUT 2006  



Obesity - risk factors: What you do 
You aren’t what you eat you become what you eat 
We “decide” to eat too much 
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Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	
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In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
2
	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	

variation.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 372.668	 0.045	 0	 		 		

ALL	 Constant	 18.533	 0.347	 53.445	 		 		 0	 17.853	 19.212	

		 Age	 0.433	 0.016	 27.278	 		 		 0	 0.402	 0.464	

		 Age^2	 -0.004	 0	 -26.678	 		 		 0	 -0.005	 -0.004	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 103.539	 0.035	 0	 		 		

Men	 Constant	 20.06	 0.493	 40.666	 		 		 0	 19.093	 21.027	

		 Age	 0.321	 0.022	 14.347	 		 		 0	 0.277	 0.364	

		 Age^2	 -0.003	 0	 -14.326	 		 		 0	 -0.004	 -0.003	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 290.452	 0.055	 0	 		 		

Women	 Constant	 17.399	 0.46	 37.821	 		 		 0	 16.497	 18.301	

		 Age	 0.504	 0.021	 23.794	 		 		 0	 0.463	 0.546	

		 Age^2	 -0.005	 0	 -22.767	 		 		 0	 -0.006	 -0.005	

	

Table	2:	Regressions	of	BMI	against	age	for	all	adults,	male	and	female.	

	

	

Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	
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In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 69.552	 0.012	 0	 		 		
Men	 Constant	 2.638	 0.042	 62.809	 		 		 0	 2.556	 2.721	
		 Age	 -0.008	 0.001	 -8.34	 		 		 0	 -0.009	 -0.006	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 144.087	 0.014	 0	 		 		
Women	 Constant	 2.544	 0.03	 85.301	 		 		 0	 2.485	 2.602	
		 Age	 -0.008	 0.001	 -12.004	 		 		 0	 -0.01	 -0.007	
	

Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	
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50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
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In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	
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In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	
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Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	
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sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		
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In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
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In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	
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Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
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Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	

	

	

Figure	3:	BMI	against	daily	calorie	consumption	for	all	adults,	male	and	female.	
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was	found	that	a	regression	with	only	a	linear	term	was	better.	The	results	show	that	average	BMI	
decreases	linearly	as	a	function	of	age,	decreasing	by	a	factor	of	approximately	0.1	each	year.		

			

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 45.89	 0.45	 0	 		 		
ALL	 Constant	 0.513	 0.08	 6.428	 		 		 0	 0.353	 0.674	
		 Age	 -0.01	 0.002	 -6.774	 		 		 0	 -0.013	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 14.05	 0.201	 0	 		 		
Men	 Constant	 0.387	 0.11	 3.531	 		 		 0.001	 0.168	 0.607	
		 Age	 -0.008	 0.005	 -3.748	 		 		 0	 -0.012	 -0.004	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 41.91	 0.428	 0	 		 		
Women	 Constant	 0.595	 0.097	 6.163	 		 		 0	 0.402	 0.789	
		 Age	 -0.012	 0.002	 -6.473	 		 		 0	 -0.015	 -0.008	
	

Table	5:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	versus	age	
for	all	adults,	male	and	female.	

In	Table	6	we	see	the	relationship	between	change	in	average	BMI,	ΔMA(t),	versus	<C(t)>.	Once	again,	
regressions	with	only	a	linear	term	were	found	to	yield	better	results.		The	regressions	for	all	
categories	are	again	statistically	significant	for	all	three	categories.	The	results	show	that	average	
BMI	decreases	linearly	as	a	function	of	age,	decreasing	by	0.1	kg/m2	each	year.		

	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 29.236	 0.343	 0	 		 		
BMI	Change	 Constant	 -1.954	 0.362	 -5.392	 		 		 0	 -2.68	 -1.228	
ALL	 Total_Cals	 0.904	 0.167	 5.407	 		 		 0	 0.569	 1.239	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 13.397	 0.193	 0.001	 		 		
BMI	Change	 Constant	 -1.625	 0.444	 -3.656	 		 		 0.001	 -2.515	 -0.734	
Men	 Total_Cals	 0.724	 0.198	 3.66	 		 		 0.001	 0.328	 1.121	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 22.429	 0.286	 0	 		 		
BMI	Change	 Constant	 -1.754	 0.372	 -4.711	 		 		 0	 -2.5	 -1.008	
Women	 Total_Cals	 0.833	 0.176	 4.736	 		 		 0	 0.481	 1.185	
	

Table	6:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	against	
average	reported	daily	calorie	consumption,		<C(t)>	,	for	all	adults,	male	and	female.	
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Obesity - risk factors: What you do 
You aren’t what you eat you become what you eat 
We “decide” to eat too much 
 

In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
2
	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	

variation.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 372.668	 0.045	 0	 		 		

ALL	 Constant	 18.533	 0.347	 53.445	 		 		 0	 17.853	 19.212	

		 Age	 0.433	 0.016	 27.278	 		 		 0	 0.402	 0.464	

		 Age^2	 -0.004	 0	 -26.678	 		 		 0	 -0.005	 -0.004	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 103.539	 0.035	 0	 		 		

Men	 Constant	 20.06	 0.493	 40.666	 		 		 0	 19.093	 21.027	

		 Age	 0.321	 0.022	 14.347	 		 		 0	 0.277	 0.364	

		 Age^2	 -0.003	 0	 -14.326	 		 		 0	 -0.004	 -0.003	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 290.452	 0.055	 0	 		 		

Women	 Constant	 17.399	 0.46	 37.821	 		 		 0	 16.497	 18.301	

		 Age	 0.504	 0.021	 23.794	 		 		 0	 0.463	 0.546	

		 Age^2	 -0.005	 0	 -22.767	 		 		 0	 -0.006	 -0.005	

	

Table	2:	Regressions	of	BMI	against	age	for	all	adults,	male	and	female.	

	

	

Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	
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In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 69.552	 0.012	 0	 		 		
Men	 Constant	 2.638	 0.042	 62.809	 		 		 0	 2.556	 2.721	
		 Age	 -0.008	 0.001	 -8.34	 		 		 0	 -0.009	 -0.006	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 144.087	 0.014	 0	 		 		
Women	 Constant	 2.544	 0.03	 85.301	 		 		 0	 2.485	 2.602	
		 Age	 -0.008	 0.001	 -12.004	 		 		 0	 -0.01	 -0.007	
	

Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	

	

	

Figure	3:	BMI	against	daily	calorie	consumption	for	all	adults,	male	and	female.	
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was	found	that	a	regression	with	only	a	linear	term	was	better.	The	results	show	that	average	BMI	
decreases	linearly	as	a	function	of	age,	decreasing	by	a	factor	of	approximately	0.1	each	year.		

			

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 45.89	 0.45	 0	 		 		
ALL	 Constant	 0.513	 0.08	 6.428	 		 		 0	 0.353	 0.674	
		 Age	 -0.01	 0.002	 -6.774	 		 		 0	 -0.013	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 14.05	 0.201	 0	 		 		
Men	 Constant	 0.387	 0.11	 3.531	 		 		 0.001	 0.168	 0.607	
		 Age	 -0.008	 0.005	 -3.748	 		 		 0	 -0.012	 -0.004	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 41.91	 0.428	 0	 		 		
Women	 Constant	 0.595	 0.097	 6.163	 		 		 0	 0.402	 0.789	
		 Age	 -0.012	 0.002	 -6.473	 		 		 0	 -0.015	 -0.008	
	

Table	5:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	versus	age	
for	all	adults,	male	and	female.	

In	Table	6	we	see	the	relationship	between	change	in	average	BMI,	ΔMA(t),	versus	<C(t)>.	Once	again,	
regressions	with	only	a	linear	term	were	found	to	yield	better	results.		The	regressions	for	all	
categories	are	again	statistically	significant	for	all	three	categories.	The	results	show	that	average	
BMI	decreases	linearly	as	a	function	of	age,	decreasing	by	0.1	kg/m2	each	year.		

	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 29.236	 0.343	 0	 		 		
BMI	Change	 Constant	 -1.954	 0.362	 -5.392	 		 		 0	 -2.68	 -1.228	
ALL	 Total_Cals	 0.904	 0.167	 5.407	 		 		 0	 0.569	 1.239	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 13.397	 0.193	 0.001	 		 		
BMI	Change	 Constant	 -1.625	 0.444	 -3.656	 		 		 0.001	 -2.515	 -0.734	
Men	 Total_Cals	 0.724	 0.198	 3.66	 		 		 0.001	 0.328	 1.121	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 22.429	 0.286	 0	 		 		
BMI	Change	 Constant	 -1.754	 0.372	 -4.711	 		 		 0	 -2.5	 -1.008	
Women	 Total_Cals	 0.833	 0.176	 4.736	 		 		 0	 0.481	 1.185	
	

Table	6:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	against	
average	reported	daily	calorie	consumption,		<C(t)>	,	for	all	adults,	male	and	female.	
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Obesity - risk factors: What you do 
You aren’t what you eat you become what you eat 
We “decide” to eat too much 
 

In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
2
	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	

variation.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 372.668	 0.045	 0	 		 		

ALL	 Constant	 18.533	 0.347	 53.445	 		 		 0	 17.853	 19.212	

		 Age	 0.433	 0.016	 27.278	 		 		 0	 0.402	 0.464	

		 Age^2	 -0.004	 0	 -26.678	 		 		 0	 -0.005	 -0.004	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 103.539	 0.035	 0	 		 		

Men	 Constant	 20.06	 0.493	 40.666	 		 		 0	 19.093	 21.027	

		 Age	 0.321	 0.022	 14.347	 		 		 0	 0.277	 0.364	

		 Age^2	 -0.003	 0	 -14.326	 		 		 0	 -0.004	 -0.003	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 290.452	 0.055	 0	 		 		

Women	 Constant	 17.399	 0.46	 37.821	 		 		 0	 16.497	 18.301	

		 Age	 0.504	 0.021	 23.794	 		 		 0	 0.463	 0.546	

		 Age^2	 -0.005	 0	 -22.767	 		 		 0	 -0.006	 -0.005	

	

Table	2:	Regressions	of	BMI	against	age	for	all	adults,	male	and	female.	

	

	

Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	

y	=	-0.0078x	+	2.5646	

R²	=	0.0124	

0	

1	

2	

3	

4	

5	

6	

20	 30	 40	 50	 60	 70	 80	

To
ta
l	c
al
or
ie
s	(
Th

ou
sa
nd

s)
	

Age	

Total	calories	in	relaPon	to	age	for	all	adults	
Total	Calories	

Av.TotCals	

Linear	(Total	Calories)	

In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 69.552	 0.012	 0	 		 		
Men	 Constant	 2.638	 0.042	 62.809	 		 		 0	 2.556	 2.721	
		 Age	 -0.008	 0.001	 -8.34	 		 		 0	 -0.009	 -0.006	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 144.087	 0.014	 0	 		 		
Women	 Constant	 2.544	 0.03	 85.301	 		 		 0	 2.485	 2.602	
		 Age	 -0.008	 0.001	 -12.004	 		 		 0	 -0.01	 -0.007	
	

Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	

	

	

Figure	3:	BMI	against	daily	calorie	consumption	for	all	adults,	male	and	female.	
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was	found	that	a	regression	with	only	a	linear	term	was	better.	The	results	show	that	average	BMI	
decreases	linearly	as	a	function	of	age,	decreasing	by	a	factor	of	approximately	0.1	each	year.		

			

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 45.89	 0.45	 0	 		 		
ALL	 Constant	 0.513	 0.08	 6.428	 		 		 0	 0.353	 0.674	
		 Age	 -0.01	 0.002	 -6.774	 		 		 0	 -0.013	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 14.05	 0.201	 0	 		 		
Men	 Constant	 0.387	 0.11	 3.531	 		 		 0.001	 0.168	 0.607	
		 Age	 -0.008	 0.005	 -3.748	 		 		 0	 -0.012	 -0.004	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 41.91	 0.428	 0	 		 		
Women	 Constant	 0.595	 0.097	 6.163	 		 		 0	 0.402	 0.789	
		 Age	 -0.012	 0.002	 -6.473	 		 		 0	 -0.015	 -0.008	
	

Table	5:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	versus	age	
for	all	adults,	male	and	female.	

In	Table	6	we	see	the	relationship	between	change	in	average	BMI,	ΔMA(t),	versus	<C(t)>.	Once	again,	
regressions	with	only	a	linear	term	were	found	to	yield	better	results.		The	regressions	for	all	
categories	are	again	statistically	significant	for	all	three	categories.	The	results	show	that	average	
BMI	decreases	linearly	as	a	function	of	age,	decreasing	by	0.1	kg/m2	each	year.		

	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 29.236	 0.343	 0	 		 		
BMI	Change	 Constant	 -1.954	 0.362	 -5.392	 		 		 0	 -2.68	 -1.228	
ALL	 Total_Cals	 0.904	 0.167	 5.407	 		 		 0	 0.569	 1.239	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 13.397	 0.193	 0.001	 		 		
BMI	Change	 Constant	 -1.625	 0.444	 -3.656	 		 		 0.001	 -2.515	 -0.734	
Men	 Total_Cals	 0.724	 0.198	 3.66	 		 		 0.001	 0.328	 1.121	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 22.429	 0.286	 0	 		 		
BMI	Change	 Constant	 -1.754	 0.372	 -4.711	 		 		 0	 -2.5	 -1.008	
Women	 Total_Cals	 0.833	 0.176	 4.736	 		 		 0	 0.481	 1.185	
	

Table	6:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	against	
average	reported	daily	calorie	consumption,		<C(t)>	,	for	all	adults,	male	and	female.	
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We “decide” to eat too much 
 

In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
2
	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	

variation.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 372.668	 0.045	 0	 		 		

ALL	 Constant	 18.533	 0.347	 53.445	 		 		 0	 17.853	 19.212	

		 Age	 0.433	 0.016	 27.278	 		 		 0	 0.402	 0.464	

		 Age^2	 -0.004	 0	 -26.678	 		 		 0	 -0.005	 -0.004	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 103.539	 0.035	 0	 		 		

Men	 Constant	 20.06	 0.493	 40.666	 		 		 0	 19.093	 21.027	

		 Age	 0.321	 0.022	 14.347	 		 		 0	 0.277	 0.364	

		 Age^2	 -0.003	 0	 -14.326	 		 		 0	 -0.004	 -0.003	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 290.452	 0.055	 0	 		 		

Women	 Constant	 17.399	 0.46	 37.821	 		 		 0	 16.497	 18.301	

		 Age	 0.504	 0.021	 23.794	 		 		 0	 0.463	 0.546	

		 Age^2	 -0.005	 0	 -22.767	 		 		 0	 -0.006	 -0.005	

	

Table	2:	Regressions	of	BMI	against	age	for	all	adults,	male	and	female.	

	

	

Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	
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In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 69.552	 0.012	 0	 		 		
Men	 Constant	 2.638	 0.042	 62.809	 		 		 0	 2.556	 2.721	
		 Age	 -0.008	 0.001	 -8.34	 		 		 0	 -0.009	 -0.006	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 144.087	 0.014	 0	 		 		
Women	 Constant	 2.544	 0.03	 85.301	 		 		 0	 2.485	 2.602	
		 Age	 -0.008	 0.001	 -12.004	 		 		 0	 -0.01	 -0.007	
	

Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	

	

	

Figure	3:	BMI	against	daily	calorie	consumption	for	all	adults,	male	and	female.	
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was	found	that	a	regression	with	only	a	linear	term	was	better.	The	results	show	that	average	BMI	
decreases	linearly	as	a	function	of	age,	decreasing	by	a	factor	of	approximately	0.1	each	year.		

			

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 45.89	 0.45	 0	 		 		
ALL	 Constant	 0.513	 0.08	 6.428	 		 		 0	 0.353	 0.674	
		 Age	 -0.01	 0.002	 -6.774	 		 		 0	 -0.013	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 14.05	 0.201	 0	 		 		
Men	 Constant	 0.387	 0.11	 3.531	 		 		 0.001	 0.168	 0.607	
		 Age	 -0.008	 0.005	 -3.748	 		 		 0	 -0.012	 -0.004	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 41.91	 0.428	 0	 		 		
Women	 Constant	 0.595	 0.097	 6.163	 		 		 0	 0.402	 0.789	
		 Age	 -0.012	 0.002	 -6.473	 		 		 0	 -0.015	 -0.008	
	

Table	5:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	versus	age	
for	all	adults,	male	and	female.	

In	Table	6	we	see	the	relationship	between	change	in	average	BMI,	ΔMA(t),	versus	<C(t)>.	Once	again,	
regressions	with	only	a	linear	term	were	found	to	yield	better	results.		The	regressions	for	all	
categories	are	again	statistically	significant	for	all	three	categories.	The	results	show	that	average	
BMI	decreases	linearly	as	a	function	of	age,	decreasing	by	0.1	kg/m2	each	year.		

	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 29.236	 0.343	 0	 		 		
BMI	Change	 Constant	 -1.954	 0.362	 -5.392	 		 		 0	 -2.68	 -1.228	
ALL	 Total_Cals	 0.904	 0.167	 5.407	 		 		 0	 0.569	 1.239	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 13.397	 0.193	 0.001	 		 		
BMI	Change	 Constant	 -1.625	 0.444	 -3.656	 		 		 0.001	 -2.515	 -0.734	
Men	 Total_Cals	 0.724	 0.198	 3.66	 		 		 0.001	 0.328	 1.121	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 22.429	 0.286	 0	 		 		
BMI	Change	 Constant	 -1.754	 0.372	 -4.711	 		 		 0	 -2.5	 -1.008	
Women	 Total_Cals	 0.833	 0.176	 4.736	 		 		 0	 0.481	 1.185	
	

Table	6:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	against	
average	reported	daily	calorie	consumption,		<C(t)>	,	for	all	adults,	male	and	female.	
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Obesity - risk factors: What you do 
You aren’t what you eat you become what you eat 
We “decide” to eat too much 
 

In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
2
	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	

variation.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 372.668	 0.045	 0	 		 		

ALL	 Constant	 18.533	 0.347	 53.445	 		 		 0	 17.853	 19.212	

		 Age	 0.433	 0.016	 27.278	 		 		 0	 0.402	 0.464	

		 Age^2	 -0.004	 0	 -26.678	 		 		 0	 -0.005	 -0.004	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 103.539	 0.035	 0	 		 		

Men	 Constant	 20.06	 0.493	 40.666	 		 		 0	 19.093	 21.027	

		 Age	 0.321	 0.022	 14.347	 		 		 0	 0.277	 0.364	

		 Age^2	 -0.003	 0	 -14.326	 		 		 0	 -0.004	 -0.003	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 290.452	 0.055	 0	 		 		

Women	 Constant	 17.399	 0.46	 37.821	 		 		 0	 16.497	 18.301	

		 Age	 0.504	 0.021	 23.794	 		 		 0	 0.463	 0.546	

		 Age^2	 -0.005	 0	 -22.767	 		 		 0	 -0.006	 -0.005	

	

Table	2:	Regressions	of	BMI	against	age	for	all	adults,	male	and	female.	

	

	

Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	
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In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 69.552	 0.012	 0	 		 		
Men	 Constant	 2.638	 0.042	 62.809	 		 		 0	 2.556	 2.721	
		 Age	 -0.008	 0.001	 -8.34	 		 		 0	 -0.009	 -0.006	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 144.087	 0.014	 0	 		 		
Women	 Constant	 2.544	 0.03	 85.301	 		 		 0	 2.485	 2.602	
		 Age	 -0.008	 0.001	 -12.004	 		 		 0	 -0.01	 -0.007	
	

Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	

	

	

Figure	3:	BMI	against	daily	calorie	consumption	for	all	adults,	male	and	female.	
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was	found	that	a	regression	with	only	a	linear	term	was	better.	The	results	show	that	average	BMI	
decreases	linearly	as	a	function	of	age,	decreasing	by	a	factor	of	approximately	0.1	each	year.		

			

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 45.89	 0.45	 0	 		 		
ALL	 Constant	 0.513	 0.08	 6.428	 		 		 0	 0.353	 0.674	
		 Age	 -0.01	 0.002	 -6.774	 		 		 0	 -0.013	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 14.05	 0.201	 0	 		 		
Men	 Constant	 0.387	 0.11	 3.531	 		 		 0.001	 0.168	 0.607	
		 Age	 -0.008	 0.005	 -3.748	 		 		 0	 -0.012	 -0.004	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 41.91	 0.428	 0	 		 		
Women	 Constant	 0.595	 0.097	 6.163	 		 		 0	 0.402	 0.789	
		 Age	 -0.012	 0.002	 -6.473	 		 		 0	 -0.015	 -0.008	
	

Table	5:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	versus	age	
for	all	adults,	male	and	female.	

In	Table	6	we	see	the	relationship	between	change	in	average	BMI,	ΔMA(t),	versus	<C(t)>.	Once	again,	
regressions	with	only	a	linear	term	were	found	to	yield	better	results.		The	regressions	for	all	
categories	are	again	statistically	significant	for	all	three	categories.	The	results	show	that	average	
BMI	decreases	linearly	as	a	function	of	age,	decreasing	by	0.1	kg/m2	each	year.		

	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 29.236	 0.343	 0	 		 		
BMI	Change	 Constant	 -1.954	 0.362	 -5.392	 		 		 0	 -2.68	 -1.228	
ALL	 Total_Cals	 0.904	 0.167	 5.407	 		 		 0	 0.569	 1.239	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 13.397	 0.193	 0.001	 		 		
BMI	Change	 Constant	 -1.625	 0.444	 -3.656	 		 		 0.001	 -2.515	 -0.734	
Men	 Total_Cals	 0.724	 0.198	 3.66	 		 		 0.001	 0.328	 1.121	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 22.429	 0.286	 0	 		 		
BMI	Change	 Constant	 -1.754	 0.372	 -4.711	 		 		 0	 -2.5	 -1.008	
Women	 Total_Cals	 0.833	 0.176	 4.736	 		 		 0	 0.481	 1.185	
	

Table	6:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	against	
average	reported	daily	calorie	consumption,		<C(t)>	,	for	all	adults,	male	and	female.	
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Obesity - risk factors: What you do 
You aren’t what you eat you become what you eat 
We “decide” to eat too much 
 

In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
2
	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	

variation.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 372.668	 0.045	 0	 		 		

ALL	 Constant	 18.533	 0.347	 53.445	 		 		 0	 17.853	 19.212	

		 Age	 0.433	 0.016	 27.278	 		 		 0	 0.402	 0.464	

		 Age^2	 -0.004	 0	 -26.678	 		 		 0	 -0.005	 -0.004	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 103.539	 0.035	 0	 		 		

Men	 Constant	 20.06	 0.493	 40.666	 		 		 0	 19.093	 21.027	

		 Age	 0.321	 0.022	 14.347	 		 		 0	 0.277	 0.364	

		 Age^2	 -0.003	 0	 -14.326	 		 		 0	 -0.004	 -0.003	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 290.452	 0.055	 0	 		 		

Women	 Constant	 17.399	 0.46	 37.821	 		 		 0	 16.497	 18.301	

		 Age	 0.504	 0.021	 23.794	 		 		 0	 0.463	 0.546	

		 Age^2	 -0.005	 0	 -22.767	 		 		 0	 -0.006	 -0.005	

	

Table	2:	Regressions	of	BMI	against	age	for	all	adults,	male	and	female.	

	

	

Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	
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In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 69.552	 0.012	 0	 		 		
Men	 Constant	 2.638	 0.042	 62.809	 		 		 0	 2.556	 2.721	
		 Age	 -0.008	 0.001	 -8.34	 		 		 0	 -0.009	 -0.006	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 144.087	 0.014	 0	 		 		
Women	 Constant	 2.544	 0.03	 85.301	 		 		 0	 2.485	 2.602	
		 Age	 -0.008	 0.001	 -12.004	 		 		 0	 -0.01	 -0.007	
	

Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	

	

	

Figure	3:	BMI	against	daily	calorie	consumption	for	all	adults,	male	and	female.	
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was	found	that	a	regression	with	only	a	linear	term	was	better.	The	results	show	that	average	BMI	
decreases	linearly	as	a	function	of	age,	decreasing	by	a	factor	of	approximately	0.1	each	year.		

			

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 45.89	 0.45	 0	 		 		
ALL	 Constant	 0.513	 0.08	 6.428	 		 		 0	 0.353	 0.674	
		 Age	 -0.01	 0.002	 -6.774	 		 		 0	 -0.013	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 14.05	 0.201	 0	 		 		
Men	 Constant	 0.387	 0.11	 3.531	 		 		 0.001	 0.168	 0.607	
		 Age	 -0.008	 0.005	 -3.748	 		 		 0	 -0.012	 -0.004	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 41.91	 0.428	 0	 		 		
Women	 Constant	 0.595	 0.097	 6.163	 		 		 0	 0.402	 0.789	
		 Age	 -0.012	 0.002	 -6.473	 		 		 0	 -0.015	 -0.008	
	

Table	5:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	versus	age	
for	all	adults,	male	and	female.	

In	Table	6	we	see	the	relationship	between	change	in	average	BMI,	ΔMA(t),	versus	<C(t)>.	Once	again,	
regressions	with	only	a	linear	term	were	found	to	yield	better	results.		The	regressions	for	all	
categories	are	again	statistically	significant	for	all	three	categories.	The	results	show	that	average	
BMI	decreases	linearly	as	a	function	of	age,	decreasing	by	0.1	kg/m2	each	year.		

	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 29.236	 0.343	 0	 		 		
BMI	Change	 Constant	 -1.954	 0.362	 -5.392	 		 		 0	 -2.68	 -1.228	
ALL	 Total_Cals	 0.904	 0.167	 5.407	 		 		 0	 0.569	 1.239	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 13.397	 0.193	 0.001	 		 		
BMI	Change	 Constant	 -1.625	 0.444	 -3.656	 		 		 0.001	 -2.515	 -0.734	
Men	 Total_Cals	 0.724	 0.198	 3.66	 		 		 0.001	 0.328	 1.121	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 22.429	 0.286	 0	 		 		
BMI	Change	 Constant	 -1.754	 0.372	 -4.711	 		 		 0	 -2.5	 -1.008	
Women	 Total_Cals	 0.833	 0.176	 4.736	 		 		 0	 0.481	 1.185	
	

Table	6:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	against	
average	reported	daily	calorie	consumption,		<C(t)>	,	for	all	adults,	male	and	female.	
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Obesity - risk factors: What you do 
You aren’t what you eat you become what you eat 
We “decide” to eat too much 
 

In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
2
	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	

variation.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 372.668	 0.045	 0	 		 		

ALL	 Constant	 18.533	 0.347	 53.445	 		 		 0	 17.853	 19.212	

		 Age	 0.433	 0.016	 27.278	 		 		 0	 0.402	 0.464	

		 Age^2	 -0.004	 0	 -26.678	 		 		 0	 -0.005	 -0.004	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 103.539	 0.035	 0	 		 		

Men	 Constant	 20.06	 0.493	 40.666	 		 		 0	 19.093	 21.027	

		 Age	 0.321	 0.022	 14.347	 		 		 0	 0.277	 0.364	

		 Age^2	 -0.003	 0	 -14.326	 		 		 0	 -0.004	 -0.003	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 290.452	 0.055	 0	 		 		

Women	 Constant	 17.399	 0.46	 37.821	 		 		 0	 16.497	 18.301	

		 Age	 0.504	 0.021	 23.794	 		 		 0	 0.463	 0.546	

		 Age^2	 -0.005	 0	 -22.767	 		 		 0	 -0.006	 -0.005	

	

Table	2:	Regressions	of	BMI	against	age	for	all	adults,	male	and	female.	

	

	

Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	

y	=	-0.0078x	+	2.5646	

R²	=	0.0124	

0	

1	

2	

3	

4	

5	

6	

20	 30	 40	 50	 60	 70	 80	

To
ta
l	c
al
or
ie
s	(
Th

ou
sa
nd

s)
	

Age	

Total	calories	in	relaPon	to	age	for	all	adults	
Total	Calories	

Av.TotCals	

Linear	(Total	Calories)	

In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 69.552	 0.012	 0	 		 		
Men	 Constant	 2.638	 0.042	 62.809	 		 		 0	 2.556	 2.721	
		 Age	 -0.008	 0.001	 -8.34	 		 		 0	 -0.009	 -0.006	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 144.087	 0.014	 0	 		 		
Women	 Constant	 2.544	 0.03	 85.301	 		 		 0	 2.485	 2.602	
		 Age	 -0.008	 0.001	 -12.004	 		 		 0	 -0.01	 -0.007	
	

Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	

	

	

Figure	3:	BMI	against	daily	calorie	consumption	for	all	adults,	male	and	female.	
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was	found	that	a	regression	with	only	a	linear	term	was	better.	The	results	show	that	average	BMI	
decreases	linearly	as	a	function	of	age,	decreasing	by	a	factor	of	approximately	0.1	each	year.		

			

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 45.89	 0.45	 0	 		 		
ALL	 Constant	 0.513	 0.08	 6.428	 		 		 0	 0.353	 0.674	
		 Age	 -0.01	 0.002	 -6.774	 		 		 0	 -0.013	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 14.05	 0.201	 0	 		 		
Men	 Constant	 0.387	 0.11	 3.531	 		 		 0.001	 0.168	 0.607	
		 Age	 -0.008	 0.005	 -3.748	 		 		 0	 -0.012	 -0.004	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 41.91	 0.428	 0	 		 		
Women	 Constant	 0.595	 0.097	 6.163	 		 		 0	 0.402	 0.789	
		 Age	 -0.012	 0.002	 -6.473	 		 		 0	 -0.015	 -0.008	
	

Table	5:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	versus	age	
for	all	adults,	male	and	female.	

In	Table	6	we	see	the	relationship	between	change	in	average	BMI,	ΔMA(t),	versus	<C(t)>.	Once	again,	
regressions	with	only	a	linear	term	were	found	to	yield	better	results.		The	regressions	for	all	
categories	are	again	statistically	significant	for	all	three	categories.	The	results	show	that	average	
BMI	decreases	linearly	as	a	function	of	age,	decreasing	by	0.1	kg/m2	each	year.		

	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 29.236	 0.343	 0	 		 		
BMI	Change	 Constant	 -1.954	 0.362	 -5.392	 		 		 0	 -2.68	 -1.228	
ALL	 Total_Cals	 0.904	 0.167	 5.407	 		 		 0	 0.569	 1.239	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 13.397	 0.193	 0.001	 		 		
BMI	Change	 Constant	 -1.625	 0.444	 -3.656	 		 		 0.001	 -2.515	 -0.734	
Men	 Total_Cals	 0.724	 0.198	 3.66	 		 		 0.001	 0.328	 1.121	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 22.429	 0.286	 0	 		 		
BMI	Change	 Constant	 -1.754	 0.372	 -4.711	 		 		 0	 -2.5	 -1.008	
Women	 Total_Cals	 0.833	 0.176	 4.736	 		 		 0	 0.481	 1.185	
	

Table	6:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	against	
average	reported	daily	calorie	consumption,		<C(t)>	,	for	all	adults,	male	and	female.	
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Obesity - risk factors: What you do 
You aren’t what you eat you become what you eat 
We “decide” to eat too much 
 

In	Table	1	we	see	the	number	and	percentage	of	participants	by	age	interval	and	category	in	the	
sample.	The	larger	number	of	female	respondents	is	due	to	the	fact	that	women	were	more	likely	to	
be	at	home	when	the	interviewer	called.		

Table	1	–	Number	and	percentage	of	the	different	categories	by	age	group	

Gender	 Male	 Female	 All	Adults	
		 #	 %	Males	 %	Age	 #	 %	Females	 %	Age	 #	 %	Adults	
Age	 		 	 		 		 	 	 		 		
20-29	 1170	 20.66%	 33.15%	 2359	 23.41%	 66.85%	 3529	 22.42%	
30-39	 1511	 26.69%	 31.70%	 3256	 32.31%	 68.30%	 4767	 30.29%	
40-49	 1250	 22.08%	 37.63%	 2072	 20.56%	 62.37%	 3322	 21.11%	
50-59	 755	 13.33%	 41.26%	 1075	 10.67%	 58.74%	 1830	 11.63%	
60-69	 545	 9.63%	 43.15%	 718	 7.13%	 56.85%	 1263	 8.03%	
	70-80	 431	 7.61%	 41.97%	 596	 5.92%	 58.03%	 1027	 6.53%	
Total	 5662	 		 		 10076	 		 		 15738	 		
	

In	Figure	1	we	see	a	graph	of	BMI	versus	age	for	the	15,738	included	participants.	Also	included	is	
the	data	corresponding	to	average	BMI,	<BMI(t)>,	per	age	group	and	a	quadratic	polynomial	fit	to	
the	binned	data.	A	linear	fit	was	also	considered	but	was	less	statistically	significant.	

		

Figure	1:	BMI	against	age	for	all	adults,	male	and	female.	

The	summary	statistics	for	this	regression	can	be	seen	in	Table	2,	where	we	see	the	relationship	

between	age	and	BMI	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	

linear	and	quadratic	age	terms.		As	can	be	seen,	the	fit	to	a	quadratic	curve	is	very	impressive,	with	f	

values	in	the	range	290-370	and	absolute	t	values	for	the	regression	coefficients	between	14	and	27.	

The	relatively	low	value	of	the	R
2
	coefficient	is	associated	with	the	fact	that	although	the	quadratic	

tendency	is	extremely	statistically	significant	there	is	also	a	great	deal	of	underlying	statistical	

variation.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 372.668	 0.045	 0	 		 		

ALL	 Constant	 18.533	 0.347	 53.445	 		 		 0	 17.853	 19.212	

		 Age	 0.433	 0.016	 27.278	 		 		 0	 0.402	 0.464	

		 Age^2	 -0.004	 0	 -26.678	 		 		 0	 -0.005	 -0.004	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 103.539	 0.035	 0	 		 		

Men	 Constant	 20.06	 0.493	 40.666	 		 		 0	 19.093	 21.027	

		 Age	 0.321	 0.022	 14.347	 		 		 0	 0.277	 0.364	

		 Age^2	 -0.003	 0	 -14.326	 		 		 0	 -0.004	 -0.003	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	

BMI	 		 		 		 		 290.452	 0.055	 0	 		 		

Women	 Constant	 17.399	 0.46	 37.821	 		 		 0	 16.497	 18.301	

		 Age	 0.504	 0.021	 23.794	 		 		 0	 0.463	 0.546	

		 Age^2	 -0.005	 0	 -22.767	 		 		 0	 -0.006	 -0.005	

	

Table	2:	Regressions	of	BMI	against	age	for	all	adults,	male	and	female.	

	

	

Figure	2:	Daily	calorie	consumption	against	age	for	all	adults,	male	and	female.	
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In	Figure	2	we	see	a	graph	of	average	daily	calories	consumption	versus	age	for	the	15,738	included	
participants.	Also	included	is	the	data	corresponding	to	average	calorie	consumption,	<C(t)>,	per	age	
group	and	a	linear	polynomial	fit	to	the	binned	data.	A	quadratic	fit	was	also	considered	but	did	not	
lead	to	a	more	statistically	significant	f	value.	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 197.52	 0.012	 0	 		 		
ALL	 Constant	 2.565	 0.024	 105.479	 		 		 0	 2.517	 2.612	
		 Age	 -0.008	 0.001	 -14.054	 		 		 0	 -0.009	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 69.552	 0.012	 0	 		 		
Men	 Constant	 2.638	 0.042	 62.809	 		 		 0	 2.556	 2.721	
		 Age	 -0.008	 0.001	 -8.34	 		 		 0	 -0.009	 -0.006	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Total	Cals	 		 		 		 		 144.087	 0.014	 0	 		 		
Women	 Constant	 2.544	 0.03	 85.301	 		 		 0	 2.485	 2.602	
		 Age	 -0.008	 0.001	 -12.004	 		 		 0	 -0.01	 -0.007	
	

Table	3:	Regressions	of	total	reported	daily	consumption	against	age	for	all	adults,	male	and	
female.	

In	Table	3	we	see	the	summary	statistics	for	the	relationship	between	age	and	total	calorie	
consumption	for	the	full	sample	and	for	the	different	groupings	using	a	regression	with	only	a	linear	
term.	Once	again,	the	strong	statistical	significance	of	the	underlying	tendency	is	apparent	with	f	
values	in	the	range	69	to	197	and	absolute	t	value	for	the	regression	coefficient	in	the	range	8-14.	As	
with	BMI,	the	low	R2	value	is	an	indication	of	a	high	degree	of	statistical	variability.	

	

	

Figure	3:	BMI	against	daily	calorie	consumption	for	all	adults,	male	and	female.	
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We eat less the older we getWe get fatter then we get thinner

The obese eat as much as the thin

was	found	that	a	regression	with	only	a	linear	term	was	better.	The	results	show	that	average	BMI	
decreases	linearly	as	a	function	of	age,	decreasing	by	a	factor	of	approximately	0.1	each	year.		

			

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 45.89	 0.45	 0	 		 		
ALL	 Constant	 0.513	 0.08	 6.428	 		 		 0	 0.353	 0.674	
		 Age	 -0.01	 0.002	 -6.774	 		 		 0	 -0.013	 -0.007	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 14.05	 0.201	 0	 		 		
Men	 Constant	 0.387	 0.11	 3.531	 		 		 0.001	 0.168	 0.607	
		 Age	 -0.008	 0.005	 -3.748	 		 		 0	 -0.012	 -0.004	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
BMI	Change	 		 		 		 		 41.91	 0.428	 0	 		 		
Women	 Constant	 0.595	 0.097	 6.163	 		 		 0	 0.402	 0.789	
		 Age	 -0.012	 0.002	 -6.473	 		 		 0	 -0.015	 -0.008	
	

Table	5:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	versus	age	
for	all	adults,	male	and	female.	

In	Table	6	we	see	the	relationship	between	change	in	average	BMI,	ΔMA(t),	versus	<C(t)>.	Once	again,	
regressions	with	only	a	linear	term	were	found	to	yield	better	results.		The	regressions	for	all	
categories	are	again	statistically	significant	for	all	three	categories.	The	results	show	that	average	
BMI	decreases	linearly	as	a	function	of	age,	decreasing	by	0.1	kg/m2	each	year.		

	

		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 29.236	 0.343	 0	 		 		
BMI	Change	 Constant	 -1.954	 0.362	 -5.392	 		 		 0	 -2.68	 -1.228	
ALL	 Total_Cals	 0.904	 0.167	 5.407	 		 		 0	 0.569	 1.239	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 13.397	 0.193	 0.001	 		 		
BMI	Change	 Constant	 -1.625	 0.444	 -3.656	 		 		 0.001	 -2.515	 -0.734	
Men	 Total_Cals	 0.724	 0.198	 3.66	 		 		 0.001	 0.328	 1.121	
		 Variable(s)	 Unstd.	B	 Std.	Error	 t	 f	 R^2	 Sig	 Lower	 Upper	
Moving	Av.	 		 		 		 		 22.429	 0.286	 0	 		 		
BMI	Change	 Constant	 -1.754	 0.372	 -4.711	 		 		 0	 -2.5	 -1.008	
Women	 Total_Cals	 0.833	 0.176	 4.736	 		 		 0	 0.481	 1.185	
	

Table	6:	Regressions	of	centralized	moving	average	of	year	on	year	BMI	change,	ΔMA(t),	against	
average	reported	daily	calorie	consumption,		<C(t)>	,	for	all	adults,	male	and	female.	
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Its the excess of calories that is the motor for obesity. The 
motor is more active at 20 and stops at 50 and then goes 
in reverse. 

Its not “noise”its 
multifactoriality

Epidemiological data  
from ENSANUT 2006  



Obesity - risk factors: What you do 
We “Decide” to eat the “wrong” things
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The motor changes its fuel…

Accelerated reduction in meat 
consumption in the aged

Edad	20 Edad	50 Edad	80 Diff	50	20 Diff	80	20 Diff	80	50 Edad	20 Edad	50 Edad	80
S 650 540 460 16.92% 29.23% 14.81% 26.75% 23.38% 24.73%
FF 230 185 140 19.57% 39.13% 24.32% 9.47% 8.01% 7.53%
M 370 330 240 10.81% 35.14% 27.27% 15.23% 14.29% 12.90%
D 450 415 370 7.78% 17.78% 10.84% 18.52% 17.97% 19.89%
F 230 270 200 -17.39% 13.04% 25.93% 9.47% 11.69% 10.75%
V 120 150 90 -25.00% 25.00% 40.00% 4.94% 6.49% 4.84%
C 380 420 360 -10.53% 5.26% 14.29% 15.64% 18.18% 19.35%

2430 2310 1860 4.94% 23.46% 19.48%
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The fuel mix at age 20 consists of 51.5% sugars, 
junk food and meat and 30% fruit, vegetables 
and cereals. At age 50 its 45.5% and 36.5%.

Epidemiological data from ENSANUT 2006



Chronic disease - Risk factors What you do      e 
We “Decide” when to exercise, what type, how 
often,…

For men 20-59 de PREVENIMSS 2006

For seniors > 59 Is it riskier to walk 
than do nothing?



✤ So, there is ample evidence that we eat too much, too much of the 
wrong things and we don’t exercise enough. These are all associated 
with “bad” decisions?

✤ Why do we make these decisions?

✤ Are our decisions rational? Depends on:

✤  What value function our decision making is based on

✤ What processing model P(  |  ) we use

✤ What information X(t) we have available



Rational Decision Making: 
The Information X(t)

✤ Do we have the information available to make a “rational” decision?

Pregunta Epsilon #	
par,cipantes

Proporcion	
poblacion

#	obesos Probabilidad	
obesidad

Proporcion	
obesos

Hacer	ejercicio	no	+ene	
importancia

0.51 3 0.28% 1 33.33% 0.44%

Hacer	ejercicio	es	poco	
importante

-0.90 3 0.28% 0 0.00% 0.00%

Hacer	ejercicio	es	importante -1.45 115 10.69% 18 15.65% 7.89%

Hacer	ejercicio	es	muy	
importante

0.56 953 88.57% 209 21.93% 91.67%

Pregunta Epsilon #	par,cipantes Proporcion	
poblacion #	obesos Probabilidad	

obesidad
Proporcion	
obesos

Si	conoce	el	IMC	para	un	peso	
normal

-3.07 141 13.12% 15 10.64% 6.58%

No	conoce	el	IMC	para	un	
peso	normal

1.21 934 86.88% 213 22.81% 93.42%

Pregunta Epsilon #	par,cipantes Proporcion	
poblacion #	obesos Probabilidad	

obesidad
Proporcion	
obesos

Si	sabe	del	nuevo	impuesto	en	
alimentos	de	alta	densidad	
energe+ca

-0.81 814 75.72% 163 20.02% 71.49%

No		sabe	del	nuevo	impuesto	
en	alimentos	de	alta	densidad	
energe+ca

1.47 261 24.28% 65 24.90% 28.51%

What information is
necessary and what 
information, if any, 
is sufficient?



Chronic disease - risk factors  
What you think (know): Ignorance can kill

Ignorance and especially about
health issues is as important a 
risk factor as obesity

For men 20-59 from 
PREVENIMSS 2006

Epidemiological data from ENCOPREVENIMSS 2006



Rational Decision Making: 
Our processing unit - misperception by image
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People think they’re less overweight/obese
than they are. Symptom severity is under-
estimated.

Fundamental question: Why do we “lie”
to ourselves?

Epidemiological data from ENSANUT 2006

J. Easton, H. Sicilia - BMC, Frontiers in Public Health



Perception of weight and  
Cognitive Biases - What you think/feel

Figure 2. Comparison of non-diagnosed (ND) versus diagnosed (D) 

 obese mean responses for the category self-perception question by gender.  

Figure 3. Comparison of non-diagnosed (ND) versus diagnosed (D) obese mean responses  

for the Stunkard figure rating scale question by gender.  

Slopes in the linear range are 
35-50% less than one would 
expect if people could gauge 
their weight accurately! The 
lobster in the pot syndrome

Self-serving bias
Anchoring bias



The Role of Education 
What Decisions are Taken Differently?
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Frequency	 of	obesity	 vs	education

UNAM 2014 Study: 1,076 participants



Perception, Educational Level 
and Gender

Gender difference
for BMI versus height

“Do you consider yourself to be…? 1) Overweight, 2) Obese, 3) Underweight, 4) Normal” 

ENSANUT 2006

People of different
educational levels
have different models 
of themselves and their
environment



Perception, Educational Level and Gender  
Misperception by linguistic concept

All BMI Obese Education level (n; %)
Self-Perception None/Kinder Primary Secondary High School Undergraduate Postgraduate

Obese 13; 2.3 87; 3.3 54; 5 29; 7.1 19; 7.4 1; 6.7
Overweight 338; 59.5 1845; 69.8 830; 77.4 326; 80.3 209; 81.3 13; 86.7

Normal 200; 35.2 672; 25.4 177; 16.5 50; 12.3 28; 10.9 1; 6.7

Underweight 17; 3 38; 1.4 12; 1.1 1; 0.2 1; 0.4 0; 0
BMI Obese 
Men Education level (n; %)

Self-Perception None/Kinder Primary Secondary High School Undergraduate Postgraduate

Obese 4; 3.7 14; 2.2 13; 4.6 10; 6.8 3; 2.5 1; 9.1

Overweight 65; 60.2 406; 62.8 196; 68.8 110; 75.3 98; 81.7 9; 81.8

Normal 38; 35.2 217; 33.5 69; 24.2 26; 17.8 18; 15 1; 9.1

Underweight 1; 0.9 10; 1.5 7; 2.5 0; 0 1; 0.8 0; 0
BMI Obese 
Women Education level (n; %)

Self-Perception None/Kinder Primary Secondary High School Undergraduate Postgraduate
Obese 9; 2 73; 3.7 41; 5.2 19; 7.3 16; 11.7 0; 0
Overweight 273; 59.3 1439; 72.1 634; 80.5 216; 83.1 111; 81 4; 100

Normal 162; 35.2 455; 22.8 108; 13.7 24; 9.2 10; 7.3 0; 0

Underweight 16; 3.5 28; 1.4 5; 0.6 1; 0.4 0; 0 0; 0

Number and percentage of actual BMI obese by self-perceived BMI category and educational level.

ENSANUT 2006



Perception, Educational Level 
and Gender

All Education Level (n; %)

Actual BMI None/Kinder Primary Secondary High School Undergraduate Postgraduate
Obese 13; 2.3 87; 3.3 54; 5 29; 7.1 19; 7.4 1; 6.7
Overweight 154; 19.5 1116; 34.7 652; 45.3 323; 50.1 213; 57 12; 66.7

Normal 543, 72.4 1621; 73.2 750; 70.1 315; 64.2 262; 77.5 14; 73.7

Underweight 11; 36.7 17; 34.7 20; 69 11; 64.7 5; 41.7 N/A

MEN Education Level (n; %)

Actual BMI None/Kinder Primary Secondary High School Undergraduate Postgraduate
Obese 4; 3.7 14; 2.2 13; 4.6 10; 6.8 3; 2.5 1; 9.1

Overweight 50; 18.1 364; 28.8 189; 34.1 104; 38.7 88; 45.8 7; 63.6

Normal 229; 74.8 753; 81 340; 77.3 132; 65 127; 84.1 7; 87.5

Underweight 4; 33.3 7; 38.9 3; 33.3 3; 42.9 3; 75 N/A

WOMEN Education Level (n; %)

Actual BMI None/Kinder Primary Secondary High School Undergraduate Postgraduate

Obese 9; 2 73; 3.7 41; 5.2 19; 7.3 16; 11.7 0; 0

Overweight 104; 20.3 752; 38.5 463; 52.4 219; 58.2 125; 68.7 5; 71.4

Normal 314; 70.7 868; 67.6 410; 65.1 183; 63.5 135; 72.2 7; 63.6

Underweight 7; 38.9 10; 32.3 17; 85 8; 80 2; 25 N/A

Number and percentage of participants correctly identifying their BMI category by educational level for all four standard BMI categories.

ENSANUT 2006



Perception and Action

BMI Obese Education level (n; %)
Intention to 
lose None/Kinder Primary Secondary High School Undergraduate Postgraduate

All 17; 6.3 100; 7.1 61; 9.2 28; 10.9 24; 15.7 2; 25.0

Men 2; 3.9 23; 8.0 10; 6.4 10; 12.2 10; 16.1 1; 25.0

Women 15; 6.8 77; 6.8 51; 10.0 18; 10.3 14; 15.4 1; 25.0

1) “In the last year have you lost or gained weight?”  

2) “Was this weight loss intentional?”

ENSANUT 2006
Mis-perception has consequences



Do We Always Misperceive  
our Weight?

Self-Reported BMI

Measured BMI (n; %) Underweight Normal Overweight Obese Total

Underweight 4; 57.1 3; 42.9 0; 0.0 0; 0.0 7; 100.0

Normal 4; 1.8 178; 80.2 38; 17.1 2; 0.9 222; 100.0

Overweight 2; 0.5 81; 19.4 292; 69.9 43; 10.2 418; 100.0

Obese 0; 0.0 4; 1.4 71; 24.6 213; 73.9 288; 100.0

MHAS Study
Collaboration with INGER

There are systematic misperceptions in terms of image and 
linguistic concept, but not numbers. Why?



Driver Value Epsilon P(C/X) P(C) N(X/C) N(X) N(C) NTotal
rs2943641_A 2 2.9391 0.6000 0.2169 6 10 123 567
rs2972146_C 2 2.9391 0.6000 0.2169 6 10 123 567
rs2943650_G 2 2.9391 0.6000 0.2169 6 10 123 567
rs12629908_A 2 2.6981 0.3116 0.2169 43 138 123 567
rs870347_C 2 2.2200 0.2914 0.2169 44 151 123 567
rs1407434_G 0 2.1617 0.2841 0.2169 50 176 123 567
rs972283_A 2 2.1543 0.3085 0.2169 29 94 123 567
rs10496971_C 2 1.9688 0.3011 0.2169 28 93 123 567
rs2241766_C 1 1.9472 0.2741 0.2169 54 197 123 567
rs10885122_A 2 1.9426 0.5000 0.2169 4 8 123 567
rs2986742_G 2 1.9121 0.4545 0.2169 5 11 123 567

rs1799884_A 2 -2.0385 0.0000 0.2169 0 15 123 567
rs3943253_A 2 -2.0502 0.1364 0.2169 15 110 123 567
rs4607517_A 2 -2.1053 0.0000 0.2169 0 16 123 567
rs4880436_A 2 -2.1388 0.0870 0.2169 4 46 123 567
rs174537_C 2 -2.1927 0.0851 0.2169 4 47 123 567
rs174546_G 2 -2.1927 0.0851 0.2169 4 47 123 567
rs174550_A 2 -2.1927 0.0851 0.2169 4 47 123 567
rs972283_A 0 -2.3181 0.1521 0.2169 33 217 123 567
rs2073821_A 2 -2.3502 0.1170 0.2169 11 94 123 567
rs1513181_G 2 -2.3605 0.1250 0.2169 14 112 123 567
rs2237895_A 2 -2.3836 0.1308 0.2169 17 130 123 567
rs7803075_G 2 -2.4635 0.0847 0.2169 5 59 123 567
rs896854_A 0 -2.5528 0.1398 0.2169 26 186 123 567
rs7809589_C 2 -2.5964 0.1231 0.2169 16 130 123 567
rs1111875_A 0 -3.2065 0.1211 0.2169 23 190 123 567

obesity

obesity

772 SNPs considered
Subsets with obesity,
DM2, lipids, hepatic 

Thrifty Gene Hypothesis - Neel 1962

Adaptations that were useful in our 
evolutionary past are now harmful.

Physiological versus behavioural 
focus - what genes are associated 
with generic behaviours. Looking for 
a “haystack-in-a-needle”.

Evolutionary Psychology versus
Evolutionary Just-so stories…

(score = 0.904, predictive but scarce)

(score = 0.105, not so predictive but common)

Are “Bad” Decisions in our 
Genes? 

UNAM Study 2014: Genetic analysis
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Introduction

Obesity and Overweight are complex phenomena with genetic, endocrine and behavioral components (Bray 2007). 

The positive Energy Imbalance  that gives place to overweight occurs when consuming more energy than is spent. 

Consuming food involves Decision Making  restricted by availability of sources, time and competition. The main 

objective of a Food Strategy  is survival of individuals and populations. Then avoid negative long-term energy 

imbalance is a priority.

An optimal strategy seeks energy balance. It can regulate consumption, perception and movement across the 

environment. Nonetheless the extended epidemic of obesity and overweight is evidence of a generalized deviation of 

an optimal energetic plan. 

Johnson and Andrews (2010) suggest a prehistoric mutation of human ancestors to increase fat stores. Such that 

mechanism, originally a survival advantage against starvation, could explain partially the resilient tendency to 

overweight in Obesogenic Environments. There is no accessible data to test directly such that hypothesis. However 

those inaccessible scenarios can be investigated in a generative manner by agent system simulations (Epstein 2006). 

The aim of this work is to investigate the origin and development of bias in food strategies with Agent Based 

Modeling (ABM). The Agent Model presented here exhibits the competition between two kind of agents: A perceptive 

one (Type II) that can observe a larger local environment at an energetic cost and other that only can perceive for 

free the cell where is situated (Type I). Agents were provided with three capacities: To eat, to move and to reproduce 

themselves. Perceptive agents' strategy is more complex and can be considered cognitively superior. To measure 

system's performance we obtain in each simulation the extinction time (if is the case), the final fraction of agents of 

type I and the time when diversity is lost (if is the case). 

 

    

Design of Agents System

● Environment: 41 X 41Square Grid in a
 Thorus (PBCs), each cell can 
grow a source of energy. 

● Agents: Two types according food strategy:
 Perceptive and non-perceptive.

● Agents have move, eat and intend to reproduce every time.
● Each time-step agents spent energy in a basal metabolism

and in a cost of movement proportional to their energy. 
If the agent is perceptive pays a fixed cost of perception. Both agents
consume the energetic sources in their consuption area.  

Figure 1.  View  of a typical simulation of 
ABM. This was implemented in NetLogo.

Cost of movement and reproduction

● Reproduction consists in the division of an agent when it exceeds 

a limit of energy (20).  It makes more pronounced the effect of the 

cost of movement in the final distribution of agents: This favors 

one of the two types depending on their value: If the cost of 

movement is lower than 0.02 agents type II are predominant. 

When is greater than 0.02 agents type I survive more oftenly (Fig. 

4A). 

● In general, reproduction changes changes the distribution of types 

in final states (Fig. 4B)

● The dynamics of the types distribution have a similar characteristic 

behavior: Cost of movement determines the final type of agent and 

reproduction helps the predominant agent (Fig. 5).  

Parameters Symbol

Basal Metabolism

Cost of Perception

Cost of Movement

Source Energy

 Consumption Area

Effect of Cost of Perception and Regeneration of 

Sources

● Rapid regeneration of resources can make the population survive 

indefinitely (Fig. 3A). This also causes the scenarios with 

perceptual agents to disappear while slow regeneration allow 

diversity in the ensemble of simulations (Fig. 3B).  

● Final stages where both type of strategies coexist are scarce. 

Most scenarios finish with homogeneous populations. 

● Perceptive agents can live longer than non-perceptive only if the 

cost of perception is low (Fig. 3B). In those scenarios with rapid 

regeneration an increase in cost of perception makes the minority 

agents (perceptive) to dissapear faster. If regeneration is slow an 

increase on the cost makes the minority agents to dissapear a little 

bit more slowly (Fig. 4B). 

Figure 3.  Effect of cost of perception and regeneration time in (A) average 
extinction time, (B) average final low fraction (type I fraction), (C) average 
time of lost of diversity and (D)  comparison of rapid and slow regeneration 
on final fraction and lost of diversity time.  

Figure 2. Sketch of ABM environment, agent type I and II and Energy of agent at time t.

Table 1. Parameters and symbols of ABM.

Figure 4.  Effect of cost of movement and reproduction in (A) average final low 
fraction (type I fraction) and (B) histogram of final low fraction. 
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Agent Type I (non-perceptive)

● Perceives only the cell where is placed
● Eat only the sources in the cell is placed (A = 1).
● Moves randomly to a neighbour cell

Agent Type II (perceptive)

● Perceives the cell where is placed and the first eight 

neighbours
● Eat only the sources in the cell is placed(A = 1).
● Moves to a neighbour cell with energetic sources 

available. It reduces uncertainty when looking for 

energy but it has a cost. 

(A) (B)

(A) (B)

(C) (D)

Figure 5.  Effect of 
cost of movement 
and reproduction 
in the average 
fraction of type I 
agents at every 
generation. 

Let’s try and recreate the world of 
200,000 years ago and see what 
behaviours were useful in environments 
then versus environments now.

Recreate environments with scarcity/
plenty and find which adaptations are 
favoured/disfavoured



Conclusions
✤ The Human Conductome is the entirety of factors which control human 

behavior: Behaviour <— Strategies <— Decisions <— Predictions 
✤ It is extraordinarily multifactorial and adaptive. It requires big, deep data 

across multiple scales to understand it: genetics, epigenetics, physiology, 
psychology, neuroscience, epidemiology, sociology,… We don’t have such data, 
but the Data Revolution is helping.

✤ A crucial ingredient of the Conductome is how we evaluate decisions, the 
different concepts of value and to understand why we make “bad” decisions.

✤ Another crucial ingredient is how we create a model of reality that may be 
substantially different from reality itself. Such deviations can have severe 
psychological, social and other health consequences.

The goal of Project 42 is to obtain and model data in order to better understand the Conductome and 
predict human behavior. We have a lot of interesting work to do over the coming months, years, decades,
… We need a lot of help!

You’re all invited!
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