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A. Carbajal -

Epidemiologia, Objetivos

éPor qué unos individuos se ven afectados
por una enfermedad y otros no?

éPor qué las enfermedades no estan distribuidas al azar?
Buscar los factores relacionados

Vé

Epidemiologia
(poblaciones)

Exposicion Enfermedad
Determinantes > (distribucion)
FR, FP (frecuencia)
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Enf. infecciosas

‘ Enf. deficitarias Malnutricién por defecto:
Ej. Bajo peso
/ (1 causa)

Epidemiologia Epidemiologia

\
" nutricional
Estudio de los determinantes
‘ Enf cronlca ‘ nutricionales de la enfermedad

en las poblaciones humanas

(multlfactorlales) ‘

Malnutricidn por exceso:
Ej. Sobrepeso y obesidad

» La dieta, el sobrepeso ¢Es un factor en la etiologia de estas enfermedades?
» Si se cambia la dieta, el peso ¢Puede modificarse el riesgo?

A. Carbajal, Dpto Nutricion, Facultad de Farmacia, UCM, 2016 - https://www.ucm.es/nutricioncarbaja

https://www.ucm.es/nutricioncarbajal

03/01/2018


https://www.ucm.es/nutricioncarbajal
https://www.ucm.es/nutricioncarbajal

A. Carbajal -

Epidemiologia nutricional. OBJETIVO FINAL

)’ Observaciones y'resultados EN

Politica nu

tricional,

Guias alimentarias,
Objetivos nutricionales

Mejorar la salud de la poblacion:

repercusion social y economica

SALUD PUBLICA

Los cientificos producen la

(Research Epidemiology)

Risk Rizk

is
Assossment_[| Man
T

Scuncn bared

Los politicos toman
decisiones,
Politica nutricional 2>
Recomendaciones dietéticas
(Public Health Epidemiology)
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Summary of strength of evidence on lifestyle factors and
risk of developing cardiovascular diseases (WHO, 2003)

Los cientificos producen la

Evidence

(Research Epidemiology)

Convincing

No relationship

Increased risk

Regular physical activity

Linoleic acid

Fish and fish oils (EHA and DHA)
Vegetables and fruits (including berries)
Potassium

Low to moderate alcohol intake (for
coronary heart disease)

Vitamin E
supplements -
A

Myristic and palmitic acids
Trans fatty acids
High sodium intake

High alcohol intake (for
stroke)

Risk
Assossment_||
[

Los politicos toman
decisiones,

Politica nutricional 2>
Recomendaciones dietéticas
(Public Health Epidemiology)

Probable a-Linolenic acid Dietary cholesterol
Oleic acid Unfiltered boiled coffee
NSP (fibra)
Wholegrain cereal:
Nuts (unsalted)
Plant sterols/sta
Folate
Possible Flavonoids Fats rich in lauric acid
Soy products Impaired fetal nutrition
Beta-carotene supplements
Inufficient Calcium Carbohydrates
Magnesium Iron
Vitamin C
EPA, acid; DHA, ic acid; NSP, non-starch polysaccharides

\WHO/FAO. Diet, Nutrition and the Prevention of Chronic Diseases. WHO Technical Report
http: f:

DCS/WHO/AC911E/ACI11E00.HTM
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Epidemiologia nutricional

(poblaciones)

Populationt

i

N

'Exposicién,

DETERMINANTES FR
Factores de FP
Exposicidon FC

(+) (-)

Identificacion y
cuantificacion del
riesgo. Asociacion:

r
RR
OR

> |Efecto]

ENFERMEDAD:
Incidencia
Prevalencia
Mortalidad
Morbilidad

Estado nutricional:
* Dieta
* Composicion corporal
* Bioquimica, ..

Asociacion # causalidad
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Mundo

Deaths in 2000 attributable to selected leading risk factors

N
O
Q)

§

Blood pressure

Tobacco

(Cholesterol

Underweight

Unsafe sax

Fruit and vag intake

\ Enf. deficitarias

Malnutricién por defecto:
Bajo peso

High Body Mass Index
Physical inactivity
Alcohol

Unsafe water, sanitation, and hygiene
Indoor smoke from solid fuels
Iron uaﬁninnﬂ

Urban air poliution

Zinc uaﬁl:inng

Vitamin A uaﬁnimﬂ

Unsafe health care injections

~800-1000 mill. people chronic
undernourishment (FAO, 2015)

¥
S

Occupational risk factors for injury

0 1000

Preventing chronic diseases : a vital investment : WHO global report. 2005
http://www.who.int/chp/chronic_disease_report/full_report.pdf
00!

http:,

ho. 19241563001 _eng.pdf

http:

ho.int/hpr/NPH/docs/whr_2002_risk_factors.pdf

2000 3000 4000 5000

Number of deaths (000s)

G000 7000 @000
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Transicion Epidemioldgica

Traditional risks

Tobacco

”

Physical inactivity
Risk Overweight

size

Urban air quality
Road traffic safety
Occupational risks

Undernutrition

Indoor air pollution
Modern risks Wal.ew, sanitation and
hygiene

Time

GLOBAL HEALTH RISKS. Mortality and burden of disease attributable to selected major risks. WHO, 2009

www.who, burden s_report full.pdf

Figure 2: The risk transition. Over time, major risks to health shift from traditional risks (e.g. inadequate nutrition or unsafe water and sanitation) to
modern risks (e.g. overweight and obesity). Modern risks may take different trajectories in different countries, depending on the risk and the context.
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Y, .... La gran paradoja: “la Triple carga”

Malnutricién,
inseguridad
alimentaria 'y
hambre

=

Enfermedades
dela
abundancia
~800-1000 mill. people chronic >1.900 mill. people (>18 y) overweight
undernourishment (FAO, 2015) of whom 500 mill. obese

~ 2.000 mill. - “Hidden hunger” Deficiencia de Fe, I, retinol, Zn, Folato, Vit. D, Ca

http://www.who.int/nutrition/challenges/en/
http://www.fao.org/docrep/016/i3027e/i3027e00.htm
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‘ Enf‘ Crénlca ‘ Malnutricién por exceso:

Sobrepeso y obesidad

Europa
Deaths in 2000 attributable to selected leading risk factors

Bblood pressure
Cholesterol

Tobacco | ]

High Body Mass Index
Fruit and vegetable intake [ ]

Physical inactivity

Alcohol

Urban air poliution
Lead exposure

Occupational carcinogens

lliicit drugs
Unsafe sex
Occupational particulates.

Occupational risk factors for injury

500 1000 1500 2000 2500

1]
Preventing chronic diseases : a vital investment : WHO global report. 2005
http: ho.i disease_report/full_report.pdf Number of deaths (000s)
http:, i ho.il { 005/9241563001_eng.pdf
http:, ho.int/hpr/NPH/docs/whr_2002_risk_factors.pdf
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Transicion econdmica, social, sanitaria
Transicion nutricional y de estilo de vida
Transicion demografica
Aumento esperanza de vida
Transicion epidemioldgica
Cambio patron morbi-mortalidad
Enfermedades agudas >0 Enfermedades crénicas
¢ Infecciosas, sindromes de * no transmisibles
deficiencia nutricional y
1 agente Enfermedad Multifactoriales . nompleja
deficitaria/carencial . meda QJ_—»‘"T.
= G
: E‘nferW Ej. ECV.
| ——
[ 4
Prevencion
* Dificiles de curar ‘
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Main causes of death, worldwide (2005) et

Chronic respiratory, 7%

/ Cancer; 13% . 2015
Other chronic; 9% L.
Diabetes; 2% Enfermedad crénica
Total death 41 mill. (64%)
58 mil !

| 52 million by 2030 |

Enfermedad cronica
35 mill. muertes
(60% mortalidad total)

ommunicable maternal &

Cardiovascular, ; s
perinatal conditions, &

30%

l (CHD, Stroke)

nutritional deficiencies;

30%
ESPANA, ENS 2011-2012
* Obesidad
Poblacién mundial (2005): * Diabetes
=6.453.628.000 habitantes e HTA

* Hipercolesterolemia

Chronic Diseases in the European Region
v’ 86% of all deaths
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Enfermedades crénicas (ECV, cancer, diabetes, obesidad, ..)

Genética,
Biologia, ..

Epigenética

Gran “desajuste” entre
nuestra genética y nuestro
estilo de vida (S XXI)

Eatony col., EurJ Clin Nutr (1997) 51, 207+216

‘ Prevencion = nutricidon 6ptima ‘
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Por ejemplo .....

W

a

o (= Edad ﬂied-al ‘y
= e o=
8 ) = Sexo eﬂ:if@eftleja
£ N o
g | = Hefamiliar W@a“‘p
2 | = Estado menopausico GO

P\C‘.N'\dad’i\

= Peso (< kcal de la dieta, ...) <

= Presion arterial (€ Nade la dieta, peso, AF, ...)

= Colesterol sanguineo (€ calidad de la grasa, peso, AF, ...)
= Grado de oxidacidn lipoproteinas (€ antioxidantes, ...)
= Niveles de homocisteina (€ vitaminas grupo B, ...)

.= Alcohol, tabaco, actividad fisica, ........

Modificables
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La prevencion/retraso de la EC es posible

4 FR modificables:

-
‘

e Cambios en la dieta

T - f%& Prevencion:
» ) = 80% CHD/ECV
¢ Incremento actividad ﬁsnca} % %ﬁ%\% 90% DM2
. 33-60% Cancer

* Dejar de fumar ]

WHO, 2003; Strong y col. Lancet 2005;366:1758, Epping-Jordany col. Lancet 2005;366:1667
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‘ Enf. Crénlca ‘ Malnutricién por exceso:
Europa ~ Sobrepeso y obesidad
Deaths in 2000 attributable to selected leading risk factors

fi5a s World Health

e izati
Bblood pressure (%, Organization
Cholesterol

Tobacco | ]

Composicion corporal

- Adiposidad

- Distribucion de la grasa
(Grasa abdominal)

Physical inactivity

Alcohol
Urban air pollution
- Masa muscular
- Masa dsea
- Volumen de agua

Lead exposure
Occupational carcinogens

liicit drugs

Unsafe sex
Occupational particulates

Occupational risk factors for injury

0 500 1000 1500 2000 2500
Preventing chronic diseases : a vital investment : WHO global report. 2005
ho ic_disease_report/full_report.pdf Number of deaths (000s)
h i 12005/9241563001_eng.pdf
ho. H/docs/whr_2002_risk_factors.pdf
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The causal chain explains the risk factor approach for
surveillance of non communicable diseases

The WHO STEPwise approach to Surveillance of noncommunicable diseases (STEPS)

http://www.who.int/ncd_surveillance/en/steps framework dec03.pdf

Physiological
risk factors

Disease
outcomes

Behavioral
risk factors

*Blood pressure
«Cholesterol
*Blood glucose

*Heart disease

«Tobacco
Alcohol
«Physical inactivity

«Nutrition, ...
causas

+Exceso de grasa
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Obesidad y grasa abdominal asociadas con:

O Resistencia a la insulina o Alteraciones psicosociales

o Diabetes mellitus o Apnea del suefio

o Hipertension o Osteoartritis

o Dislipemia

o Enfermedad coronaria ’ Asociadas con incremento de masa grasa ‘
o Enf. cerebrovascular (stroke)

O Alteraciones vesicula biliar e

O Alteraciones hepaticas e i

o Algunos tipos de cancer e e

o Cambios endocrinos

t

Asociadas con un incremento en la actividad | mweeesmaon
metabdlica (secrecién) de adipocitos

IntJ Mol Sci. 2014 Apr; 15(4): 6184-6223 >1.900 mill. people (>18 y) Overweight

of whom 500 mill. obese
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Composicion corporal

1) Laincidencia de diversas enfermedades puede estar relacionada con el
modelo antropométrico (distribucion de la grasa, talla, ...) (ej. ECV, HTA, DM2,
cancer de mama, endometrio, colon, ...).

2) Las caracteristicas antropométricas estan relacionadas con la ingesta y
metabolismo energéticos, eficacia metabdlica, actividad fisica, .... Ej. IMC
puede estar relacionado con la composicion en macronutrientes de la dieta y
con la energia total ingerida.

3) La CC es importante a lo largo de toda la vida: exposicion presente o pasada.

http://epic.iarc. y.php
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Antropometria al nacimiento
y durante la infancia

A Life Course Approach to Chronic Disease Epidemiology (iynch y col., 2005)
Early-life anthropometry and growth are linked to CHD in adulthood

Antropometria en la
adolescencia y juventud
Peso, Talla, IMC
Longitud tronco y pierna
Adiposidad
Velocidad de crecimiento

Antropometria en el adulto
Peso, talla, IMC, CCi, CCa, CCi/CCa,
CCi/T, pliegues cuténeos, ...
Adiposidad y distribucion de la grasa
Cambios en la composicién corporal

* Peso (P) -
* Talla (T) -
* Crecimiento _
A Infancy
and
Childhood
E Breast Feeding
= SES
bl
*g Infection
= PEM
E Fetal Micronutrients
g Life Growth rate
5 i Tallness
E_ SES Physical Activity
% MDtl?C_f s Food behaviour
g Nutrition TV viewing
Growth Sugary drinks
birth weight

Periodos criticos

It Life "
Adolescence Adult Li Elderly
Obesity E§f<\bliSIICFl ﬂdlllT. r‘isky behaviours
Sendentarism Diet/Physical activity, Tobacco,
Inactivity A_]C&]hc-v] -
Smoking Biological risk

Socioeconomic status

Physical Activity ) S
Environmental conditions

Food behaviour
TV viewing
Sugary drinks

Genetic susceptibility to Malnutrition

Acumulacién del riesgo

Source: WHO/NMH/NPH/ALC, 200

1 Age

>
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Table 1. Field applications of anthropometry involving
elderly populations

Biological an

thropology

Health epidemiology
- prevalence studies
- cross-sectional studies of associations
- longitudinal studies
— intervention studies
. —surveillance and monitoring of populations
Clinical applications
— geriatric practice .
— disease research/clinical investigation
Metabolic research

Solomons y col., 1993

Aplicaciones de la valoracion de la
composicion corporal
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Valoracion de la composicion corporal
en epidemiologia nutricional

" Dada su importancia y relacién con la salud,
la valoracién de la CC se incluye en todos
los diseiios epidemiolégicos.

Moreno y col., Nutrition 19:481— 486, 2003
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Valoracion de la composicion corporal
en epidemiologia nutricional

I Epidemiologia nutricional |

Exposicién / \' Efecto

Triple papel:
1. Como medida indirecta del estado nutricional, de la exposicién
actual y pasada (exposure).
2. Como medida del efecto (outcome), del estado nutricional, de la
enfermedad, del riesgo.
3. Busqueda del mejor marcador predictor de enfermedad crénica (EC)
(ej. caracterizacién del fenotipo de EC, de obesidad) para:
* Estudiar su relacién con la salud
* |dentificar grupos de riesgo
* Identificar puntos de corte.
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ABSTRACT
1. Como medida de la eXPOSiCién actual Y pqsqdq Background: More and better data are needed to unders!
(exposure): ei- DESCRIBIR LA MUESTRA action of physical activity (PA) on insulin resistance and th¢
. . comitant relation with body fat in adolescence.
2. Como medida del efecto (OUfcome): el. Evaluar la Objective: We examined the relation between total PA and intensity
eficacia de una intervencion para reducir peso levels with insulin resistance under special consideration of waist
3 BUs da del mejor marcador predictor de circumference and skinfold thickness.

: usqueda del mej P Design: This was a cross-sectional study of 613 adolescents (352
enfermedad crénica: Risk score, girls. 261 boys) witha mean (£SD) age of 15.5 £ 0.5 y from Sweden
anthr‘opometric maf‘kef's and Estonia. Total. low. moderate. and vigorous PA was measured

by accelerometry. Body fat estimators included waist circumference
and the sum of 5 skinfold thicknesses. Fasting insulin and glucose
were measured. and insulin resistance was calculated according to
the homeostasis model assessment (HOMA). Linear regression
analysis and analysis of covariance were used to determine the as-
sociation between PA and insulin resistance while considering body
fat. All estimates were adjusted for sex, country, pubertal status, and
Background. Measuring success of obesity interventions is critical. Several methods measure weight loss outcomes but there is
no consensus on best practices. This systematic review evaluates relevant outcomes (weight loss, BMI, % body fat, and fat mass)
to determine which might be the best indicator(s) of success. Methods. Eligible articles described adult weight loss interventions
that included diet and physical activity and a measure of weight or BMI change and body composition change. Results. 28 full-text
arly et inclusion criteria. Subjects, settings, intervention lengths, and intensities varied. All studies measured body weight (-2.9
t ,9 studies measured BMI (=11 to =5.1kg/m?), 20 studies measured % body fat (~0.7 to 10.2%), and 22 studies measured
f 0.9 to —14.9 kg). All studies found agreement between weight or BMI and body fat mass or body fat % decreases, though
therdWere discrepancies in degree of significance between measures. Conclusions. Nearly all weight or BMI and body composition
measures agreed. Since body fat is the most metabolically harmful tissue type, it may be a more meaningful measure of health
change. Future studies should consider primarily measuring % body fat, rather than or in addition to weight or BMI.
A. Carbajal, Dpto Nutricién, Facultad de Farmacia, UCM, 2016 - https://www.ucm.es/nutricioncarbajal
1.  Como medida de la exposicién actual y pasada
(exposure): ej. DESCRIBIR LA MUESTRA
2. Como medida del efecto (outcome): ej. Evaluar la Strengths and limitations of this study
eficacia de una intervencion para reducir peso
3. Busqueda del mejor marcador predictor de

enfermedad crénica: Risk score,
anthropometric markers

-
-in women above the mea-

sures of general obesity and should be
considered for incorporation into the clinical
assessment of CVD risk.

study should be encouraged.

Anthropometric markers and their
association with incident type 2 diabetes
mellitus: which marker is best for
prediction? Pooled analvsis of four
German popu Conclusions: We found stronger associaions between

anthropometric markers that reflect abdominal obesity

jqg (e, WCand WHtR) and incident T2DM than for BMI and
and COmpaIIS(' weight. The use of hese measurements in risk prediction

Hartwig, et al. BMJ Open 2016;6:2009266. doi:10.1136/bmjopen-2015-009266

>
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1)
2)
3)
4)
3)
6)
7)
8)

Valoracion de la composicion corporal
en epidemiologia nutricional

P i
Antropometria = >

No invasivos
Relativamente sencillos
Rapidos, Baratos

adds little and sometimes just random error. Thus, BIA does
not appear to be useful for epidemiologic applications.

Willett, 2012, capitulo 9

BIA iy §
DEXA =

Tomog rafia computarizada (TAC) | Antropometria, la mds usada (nay abundante informacisn
cientifica en estudios de campo) Moreno y col., Nutrition 19:481— 486, 2003

Resonancia magnética

Pletismografia por desplazamiento de aire (Bod-pod)

Ultrasonidos

Caras

neoran Molestas para el encuestado
Laboriosas

Equipos y personal muy especializado
- Uso limitado en epidemiologia

A. Carbajal, Dpto Nutricién, Facultad de Farmacia, UCM, 2016 - https://www.ucm.es/nutricioncarbajal

Antropometria

1) Peso

Medidas utiles en epidemiologia nutricional:

Estimar:

2) Talla/envergadura/altura hasta la rodilla | * Crecimiento

3) Longitud del tronco, piernas, ..
4) Circunferencias corporales

5) Pliegues cutaneos

6) Didmetros corporales
7) indices

8) Etc.

* Velocidad de crecimiento

* Adiposidad y distribucién de la grasa
* Cambios en la composicién corporal

Estudios epidemiolégicos poblacionales:

Medir cambios en la composicidn corporal = biomarcadores de EC

Medir cambios longitudinales = envejecimiento, ....

Capacidad de detectar cambios entre poblaciones diferentes
Capacidad de localizar grupos de riesgo paras intervenir

Menor posibilidad de error con peso y talla
Mads error en pliegues y circunferencias
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A. Carbajal -

Antropometria

Aspectos metodoldgicos

* Instrumentos de precision y calibrados
* Antropometristas entrenados

* Manual de procedimientos

* Localizacién exacta de la medida

* Tablas de referencia / poblacién

* Puntos de corte
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Antropometria

Algunos problemas en estudios epidemiolégicos

Medidas de cambios en CC: en estudios longitudinales o de intervencion entre base-line y follow-up,
¢Qué indican?

- Cambios en el tiempo por la edad?

- Cambios por efecto de la intervencion?

- Cambios por la enfermedad?

Asociaciones transversales en EC con larga fase preclinica: Asociacion CC-riesgo (ej. ECV)
Muestra: Personas obesas, atletas, personas mayores, ...

Factores confundentes: edad, sexo, raza/etnia, situacion fisioldgica, actividad fisica, ingesta energética, estado de
salud, tabaquismo, nivel socioecondmico, educacién, region geogridfica, afio de la encuesta, urbanizacion, ....

En estudios epidemioldgicos con grandes muestras y largos:

- Mudltiples investigadores )
. R Guoy col., Ann N Y Acad Sci. 2000 May;904:312-6
- Uso de medidas autorreferidas Uljaszek y col., Br J Nutr. 1999:82(3): 165-177
- Uso de modelos corporales (Pictogramas) Klipstein-Grobusch y col,. Int J Epidemiol. 1997;26(Suppl 1):S174-180.
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A. Carbajal -

Peso

¢ Generalmente se usa en combinacion con la talla u otras medidas de CC.

* Los cambios en el peso a lo largo del tiempo se pueden emplear como
marcador de cambios en la CC. Peso ganado en el adulto (18-55 afios)
generalmente refleja incremento de grasa corporal.

* Peso al nacer, predictor de riesgo
* Peso actual, mejor predictor de riesgo de DM2.

* Peso pasado, mejor predictor de riesgo de ECV (fase preclinica mas larga).

(Roche, 1984; Hu, 2008; Willett, 2012)
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Peso ganado en el adulto (18-55 aios)
generalmente refleja incremento de grasa corporal

225

200
= Fat gain after 25 yrs 175
. 150

1 to 2 lbs weight gain per year

é 125
* Y%Ib lean tissue lost per year z ———
= Body composition reassessment =
periodically because of the effects of
negative caloric balance on lean body I Body weight
25 I Lean body mass
mass. b I Fat weight
20 25 30 35 40 45 50 55 60 65 70

Age
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A. Carbajal -

1 Enfermedad cardiovascular

1 Diabetes mellitus tipo 2

Obesidad
1 Sindrome metabélico !

+ Hipertension 1 Diabetes mellitus tipo 2
1| il

Riesgo relativo

Bajo peso para la edad gestacional Alto peso para la edad gestacional
(SGA: small for gestational age) Peso al nacer (LGA: large for gestational age)
Figura 1 Riesgo relativo entre el peso al nacer con la prevalencia de enf dad dnicas no transmisibles en la vida adulta.

Sobre la base de observaciones epidemioldgicas y experimentales y la «hipdtesis de Barker», existe suficiente evidencia que apoya que un

aumento en el peso para la edad gestacional (LGA: large for gestational age) incri el riesgo de obesidad y sindrome enla

etapa posnatal. De la misma manera, presentar un bajo peso para la edad gestacional (SGA: small for gestational age), indicaria mayor riesgo

para presentar diabetes mellitus tipo 2, enfermedad cardi lar, sindrome bélico, hipertension arterial y obesidad en la vida adulta.
(Ramirez-Vélez R, Programacidn Fetal in utero y su impacto en la salud del adulto. Endocrinol Nutr. 2012;59(6):383-393)

hali
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Raices transgeneracionales de
la enfermedad crénica

* Epigenética

* Programacion fetal

* Crecimiento compensatorio

* Nutricién materna

* Nutricién fetal

* Thrifty genotype

* Thrifty phenotype

« Thrifty epigenotype.

* Hipdtesis de Barker y Lucas

S

Ahmed F. Epigenetics: Tales of adversity. Nature. 468 (Supplement 1):520, 2010.
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A. Carbajal -

Peso

Pero, Cuidado!

* Controlar si los cambios en el peso son el resultado de una enfermedad en
lugar de la causa: Muchas enfermedades cursan con pérdida de peso: EPOC,
depresion, .. Y no al revés = artificial elevada mortalidad entre los delgados y
subestimacion del riesgo en obesos (causalidad inversa: “No es lo que
parece!’).

* Diferenciar entre cambios en el peso intencionados (dieta de adelgazamiento,
dieta por enfermedad, ...) y no intencionados.

(Hu, 2008; Willett, 2012)
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Peso

Controlar FC:

* Tabaquismo (mas delgados y mas riesgo de mortalidad) (= elevado riesgo
de mortalidad entre los delgados) (estratificacién (nunca han fumado/
exfumadores/ fumadores) o criterios de exclusion (sélo no fumadores)

* Actividad fisica (menor peso),
. Conseguir grupos homogéneos
y, por tanto, comparables

(Hu, 2008; Willett, 2012)
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Talla

Uso de talla y otras medidas de tamaiio corporal en EN

L

Ventajas:

- Latalla parece tener una relacion lineal directa con la masa magra
(mas que exponencial), por lo que puede usarse como una
primera aproximacion de la masa magra en estudios
epidemioldgicos.

- Medida mas estable que el peso en el adulto.

- En estudios Ca-Co, la talla no esta afectada por la enfermedad ni

por el tratamiento. 2 .

(Brinkley y col., 1971; Waard, 1975; Micozzi, 1985, Berkey et al., 2009; Willett, 2012)
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Talla

Uso de talla y otras medidas de tamafio corporal en EN r
- a
Ventajas:

- Refleja influencia de la dieta [cantidad de energia y calidad
(proteina animal, lacteos, cinc)] en el pasado remoto, en las
primeras etapas de la vida, durante el crecimiento (dificil de medir
por otros métodos).

- Estudios ecoldgicos: Analizar la posible relacion entre la talla
adulta (marcador de ingesta de energia en la infancia) y las
diferencias internacionales en el riesgo de cancer. Un estudio )
observé una fuerte correlacion (r = 0.68) entre la talla media a los d
18 afos y la incidencia de cdncer de mama en diferentes paises.

(Brinkley y col., 1971; Waard, 1975; Micozzi, 1985, Berkey et al., 2009; Willett, 2012)
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A. Carbajal -

03/01/2018

Talla

Marcadores de exposicion en la infancia

* Talla: potencial marcador de exposicidn en la infancia.

* Longitud de la pierna: marcador de crecimiento antes de la
pubertad, muy sensible a factores ambientales (periodo de

crecimiento mas rdpido).

* Talla sentado: como el crecimiento del tronco puede
continuar, puede ser un indicador de disponibilidad
energética antes de los 20 afos.

(Brinkley y col., 1971; Waard, 1975; Micozzi, 1985, Berkey et al., 2009; Willett, 2012)
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L

Talla

- Puede reflejar un amplio rango de
exposiciones (genética, calidad
dieta, circunstancias fetales,
sociales, fisicas, ....).

- En las personas mayores hay que
tener en cuenta la menor talla por
compresion de la columna y otras
alteraciones (asociacidn talla-
mortalidad debido a causalidad
inversa) (Medida alternativa:
envergadura) .

(Willett, 2012)
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Height (cm)

180
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Mean age within 5-year age bands (ys)

Talla: 80-90% heredable

Estos cambios: factores no genéticos

Int J Epidemiol. 2012 Oct; 41(5): 1419-1433
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A. Carbajal -

Las personas mas altas tienen:

Menor riesgo de muerte
por enf. coronaria, ictus,
insuficiencia cardiaca,
cancer oral y géstrico,
EPOC, trastornos mentales,
enf. hepaticas.

Mayor riesgo de muerte
por melanoma, cancer de
pancreas, mama, ovario,
prostata y colon-rectal.

Cancer morusity: 25875 cases

L

Cancer moraily: 21 618 cases

160 165 17D 175 180 185 190 160 165 170 175 180 185 16c)

10 155 160 168 170 178
an hoight (cm)

180 185 160 165 170 17

Int J Epidemiol. 2012 Oct; 41(5): 1419-1433
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Las personas mas altas tienen:

Menor riesgo de muerte
por enf. coronaria, ictus,
insuficiencia cardiaca,
cancer oral y gastrico,
EPOC, trastornos mentales,
enf. hepaticas.

Mayor riesgo de muerte
por melanoma, cancer de
pancreas, mama, ovario,
préstata y colon-rectal.
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A. Carbajal -

Figure 1. Survival curves for groups differing in baseline height between age 80 and 95 years. l'_
Wilcoxon test for difference between the three groups: P=0.0001. *Hey col., PLoS ONE, 2014,

1.0
09 = Height in mid-life is positively
0.8 |- associated with mortality, with shorter
S o7 stature predicting longer lifespan
g 06 |-
[ 05 —
o Height <158 cm
= 04 — \ (n=1171)
£ 05l Height2165ecm __—7"
E = (n=1244)
2 02 |-
w ™ y
Height 158-165 cm -
01 (n=2341) = d/‘
0 R | T Y (o Y O SO 0 P A 13

80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
 Age (years)
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Adiposidad y distribucion de la grasa Jk*

‘ % de grasa corporal y la distribucion central y visceral de grasa = FR de EC ‘

Marcadores de adiposidad:

- Lasvariables habitualmente usadas se correlacionan bien con morbi-mortalidad y con
biomarcadores de inflamacion.

- Se estima a partir de otras medidas: IMC, circunferencia de cintura, relacidn cintura/cadera,
pliegues cutaneos, aunque estas medias no distinguen entre grasa y su distribucidon y masa
muscular y todas varian segun edad, sexo, tabaquismo, raza/grupo étnico, ....

- IMC: correlacionado con cantidad de grasa y % de grasa.

- Marcadores de adiposidad central:

- Relacién cintura/cadera: buena correlacién con ECV y DM2.

- Circunferencia de cintura: buena correlaciéon con ECV y DM2.

- Diametro abdominal sagital: buena correlacién con ECV y DM2.

- Relacién cintura/talla (ashwelly col,, 2016): marcador temprano de riesgo.

- Circunferencia del cuello (se correlaciona con IMC y cir. cintura): buen marcador de
adiposidad central y quizds de adiposidad visceral y riesgo metabdlico (joshipura y col., 2015).

- Alternativa: BIA (resultados controvertidos, willett, 2012) y DEXA, Ultrasonidos (caro)
(Dehghan y col., 2008; Stevens y col., 2008; Arbel y col., 2012)
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ratio and waist-height ratio with disease risk

Table 4.1 Summary of the associations of body mass index, waist circumference, waist-hip
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Indice de Masa Corporal (IMC)
indice de Quetelet

peso (kg) / talla2 (m)

indice de adiposidad
indice de riesgo

+ Marcador de estado nutricional global
+ Marcador de deficiencia crénica de energia
* Permite localizar grupos de riesgo (probabilidad de ser obeso)
« Util para comparar entre poblaciones

» Alta correlacion con circunferencia de cintura (r=0,90) y de cadera
(r=0,88) pero baja con relacion cintura/cadera (r=0,43) (Stevens y col., 2008)
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A. Carbajal -

Relacion IMC y grasa corporal (%) (530 mujeres)

60
Grasa (%) .e
50 .l-l -l.' 4 .:'
Y E) .-ee
e Y 14
o ..Il I.‘I.;.*.:'l
4 ..l l.-
ll.... ..l.lJ.,. i
L) e %
30 1.2+ Jr = 0.5-0.8
20
10
0
10 15 20 25 30 35 40

IMC [kg/m?] (Shils y col, 1994)
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Es un buen predictor de enfermedad crénica y mortalidad

IMC y riesgo de mortalidad

257 hombres .
mujeres
o
2 207 EC, ECV, DM2,
o CANCER, ...
@ —
L
H]
T enf digestiva
® 15— | ypulmonar
£
5]
2
1.0 — obesidad
bajo
adecuado sobrepeso
0 T T T T T
20 25 30 35 40

indice de masa corporal (kg/m2)

Lew EA: Mortality and weight: insured lives and the American Cancer Society studies. Ann Intern Med 103:1024-1029, 1985.
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Indice de masa corporal

Pero, ...
* No discrimina entre musculo y tejido adiposo.
 Aunque se correlaciona con la cantidad de

Culturista: | Gimnasta: * No valora adiposidad regional.
Peso = 100 kg | Peso = 45 kg . . Ly
Talla=1,75m |Talla=150m| ° Diferencias en grupos étnicos.

éCudl es el IMC en ambos casos? ‘ * Puntos de corte?
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grasa, no es una medida directa de adiposidad.

Diferencias en cantidad de grasa para un mismo IMC

Percent body fat vs BMI in males (solid squares) and . .
females (open squares) of all ethnic groups [International [ Age-related |ncree'1se in body fat for hormal males A
Journal of Obesity 22: 1164 (1998)] constant body mass index [Obesity Reviews 2: 141 (2001)]
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Diferencias étnicas entre IMC y grasa corporal
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Figure 5.2 Adjustments to be made in BMI to reflect equal levels of percent body fat as
compared with that in whites of the same age and sex. Reproduced with permission from
Bray G, Bouchard C, James P, eds. Handbook of Obesity. New York: Dekker, 1908:81-02,1%

Hu, 2008, Obesity Epidemiology, pp. 69
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Diferencias étnicas, IMC, CCi y grasa corporal

Box 1: International guidance on BMI/waist circumference thresholds
on waist circumference thresholds as a measure

WHO advice on BMI public health action points for Asian populations (World Health of central obesity (Alberti etal. 2007)

Organization 2004) European Men = 94.cm (37 inches)

White European i Asian i D Women >80¢m (315 inches)

Less than 185 kg/m? Less than 18.5 kg/m® | underweight South Asians Men + 90m (35 inches)

18.5-24.9 kg/m* 18.5-23 kg/m? increasing but acceptable risk Women ~ 80em (315 inches)

25-29.9kg/m* 23-27.5kg/m increased risk Chinese Men 290cm (35 inches)

30kg/m’ or higher 27.5 kg/mor higher | highrisk Women + 80em (315 inches)
Japanese Men 90.cm (35 inches)

BMI: preventing ill health and premature death in black, Asian and other

minority ethnic groups. NICE Public health guideline, 2013. Women =80cm (315 inches)

https://www.nice.org.uk/guidance/ph46 Ethnic south and central Americans | Use south Asian recommendations until more specific

dataare available

Sub-Saharan Africans Use European data until more specificdata are
available
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Localizacién de la grasa y riesgo metabdlico Q

Lowest Risk Moderate Risk Highest Risk

Grasa abdominal:
= Subcutdnea
= Intra-abdominal:
* Retro-peritoneal (25%)
* Visceral o intra-peritoneal (75%):
* A triglicéridos

« APALL
* ALDL
© APCR
« VHDL
Moderada 3 * A riesgo de diabetes 2

* A riesgo sindrome metabélico
Baja Moderada

Saavedra Gajardo, 2009

- i -

Després y col., BMJ. 2001 Mar 24; 322(7288): 716-720
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Relacidn circunferencia cintura/cadera

gy
L ._.Q—>/_.

Hp  |e———
BMI =24 Ml =%
Waist =80cm Waist =100cm
Hip =100cm Hip. =125¢m
Waisthip ratio_=0.80 Waisthip ratio =0.80

" Misleading information provided by follow up of changes in waist:hip ratio in
Valores de referencia woman followed over 20 years. Simultaneous increase in waist and hip
. " " measurements means ratiois stable over time despite considerable
Cir. cintura / Cir. cadera Hombres Mujeres accumulation of visceral adipose tissue, which would have been predicted
+ from 20 cm increase in waist observed over time. Thus, waist circumference
Riesgo aumentado >1 >0.85 provides crude index of absolute amount of abdominal adipose tissue whereas
Riesgo muy aumentado 50.90 waist:hip ratio provides index of relative accumulation of abdominal fat

Desprésy col., BMJ. 2001 Mar 24; 322(7288): 716-720
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Circunferencia de cintura

* Poco influenciada por talla y edad

Valores de referencia

« Diferencias en grupos étnicos
* Relacion con la grasa visceras

Circunferencia cintura (cm)

Riesgo aumentado | >102 cm >88cm

Hombres Mujeres

* No discrimina entre grasa subcutdnea y visceral

Table 4.9 Disease Risk According to Body Mass Index

(BMI) and Waist Circumference (WC)

30
5
3 20
3
g m atic
3 "
T Underweight
£ Normal
100 Overweight
Obesity
50 Class |
0 Obesity
) 60 80 100 120 140 Class I
Waist circumference (cm) Obesity
Class Il

<185 Increased Low

185-269 Very low Increased
25.0-29.9 Increased High
30.0-349 High Very high
35.0-39.9 Very high Very high
=40.0 Extremely Extremely
high high

Amount of visceral adipose tissue that can be assessed by computed Waist Circumference and Waist-Hip Ratio, Report of a WHO Expert

can be esti by waist (adapted
from Pouliot et al?)

Després y col., BMJ. 2001 Mar 24; 322(7288): 716-720

Consultation, GENEVA, 8-11 DECEMBER 2008
http://whglibdoc.who.int/publications/2011/9789241501491 eng.pdf

We have previously shown that using BMI as a sole indicator of risk would mean that 10% of the whole UK
population, and more than 25% of the UK population who are judged to be of ‘healthy’ weight using BMI,
are ‘misclassified’ and might not be alerted to the need to take care or to take action.

Think about using waist circumference, in addition to BMI, in people with a BMI less than 35 kg/m?. NICE, 2014
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Lost than Body Mass Index
Margaret Ashwell'*, Les Mayhew?, Jon Richardson?, Ben Rickayzen®

Faculty of Actuaral Science and Insurance, London, United Kingdem

Waist-to-Height Ratio Is More Predictive of Years of Life
C/T (cm) <0.5

1 Astiwel Associates, Ashwell, UK 3nd Visiting Ressarch Fellow, Oxford Brookes Univarsity, Oxiordshire, Un tad Kingdom, 2 Cs Businss Schoal, City University London,

WHIR is a significantly better predictor
of mortality than BMI for males and
females (i.e. steeper mortality gradient
across the deciles for WHIR).

Abstract

Objective: Our aim was to compare the effect of central obesity (measured by waist-to-height ratio, WHtR) and total obesity
(measured by body mass index, BMI) on life expectancy expressed as years of life lost (VLL), using data on British adults.

Methads: A Cox proportional hazards model was applied to data from the prospective Health and Lifestyle Survey (HALS)
and the cross sectional Health Survey for England (HSE). The number of years of life lost (YLL) at three ages (30, 50, 70 years)
was found by comparing the life expectandies of obese lives with those of lives at optimum levels of BMI and WHER

Results: Mortality risk associated with BMI in the British HALS survey was similar to that found in US studies. However, WHtR
was a better predictor of mortality risk For the first time, YLL have been quantified for different values of WHtR. This has
been done for both sexes separately and for three representative ages.

Condlusion: This study Suppors the simple message “Keep your waist circumference to less than half your height”. The use
of WHER in public health screening, with apprapriate action, could help add years to fife.

The analysis of cardiometabolic risk
factors within the group with ‘healthy’
BMI shows that some of these factors
are significantly increased if WHiR
>0.5, thus supporting the definition of
WHIR >0.5 as an indicator of ‘early
health risk’.

Ashwell M, Mayhew L, Richardson J, Rickayzen B (2014) Waist-to-Height Ratio Is More Predictive of Years of Life Lost than Body Mass Index. PLoS ONE 9(9): €103483.
http://journals.plo: losone/article?id=i /10.1371/journal.pone.0103483
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Downloaded from fitp://bmjopen.bmj.com/ on March 26, 2016 - Published by group.bmj.com

Open Access Research

BM) Open Waist-to-height ratio as an indicator of
‘early health risk’: simpler and more
predictive than using a “matrix’” based
on BMI and waist circumference

Margaret Ashwell, " Sigrid Gibson® BMJ Open 2015;5:3

Conclusions: Use of a simple boundary value for
WHIR (0.5) identifies more people at ‘early health risk’
than does a more complex ‘matrix’ using traditional
boundary values for BMI and WC. WHER may be a
simpler and more predictive indicator of the ‘early
heath risks’ associated with central obesity.
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Figure 3 Participants with ‘healthy’ body mass index (BMI) divided according to waist-to-height ratio
20.5. Means for high-density lipoprotein (HDL) cholesterol and the ratio of total cholesterol: HDL
cholesterol were statistically different (p<0.05) when adjusted for sex, age and BMI.

4.00
* WHIR<0.5 Margaret Ashwell, and Sigrid Gibson BMJ Open 2016;6:2010159
® WHtR>=0.5

3.50 337

3.00¢

250

mmol/l

150

1.00/

0.50

0.00

Total Cholesterol: HDL
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Nutricion. Table I11
Hospitalaria Cutoff points, sensitivity and specificity of
Original/ Obesidad anthropomerric indicators as discriminators of high
Anthropometry to identify high visceral fat area in postmenopausal visceral fat area
Wwomen Anthropometric
FraniscoJosé Godin Piang, Crisiano’ '::f,m Pitanga’, Ronaldo Eugénio Calgada Dias Gabrick e ti o Cutoff point ~ Sensitivity ~ Specificity
C-index 1.19 75.0% 74.7%
WHR 0.98 90.5% 83.2%
SmEmambmmge  WC 850 sS1% 813
VLIERES POSMENOPALSICAS |
BMI 273 81.1% 80.4%
Rinaren
Inroduccidn: b evaluacidn de ba distribucite de l gra- WHIR 0.55 80.4% 80.4%

Obtive e shem i i shdy s o el e

T ety ot ablcts v gh e

aturs and kdcntty the best €8 ey f excess do prasa visceral, e diagnttics permitid
e
o exorso de g viscoral
Obetive n-nn--m-m«-au.r-.-m.mm
icadoees antropométricos ¢

Couchusion: these sl d.-....‘m. that anthropo-

o e ot et o vt dicadoes anropnt
cieninar sujetos con AAGS. F1 {ntervalo

100 Rer cameste significa
“‘ {1 S S e cva ROC e roconrare pars b s e
tricos o o

‘Sipuentes piuntos de corte. con s espectn 4 ensiblids-

women 3nd can be wsed instead of more sophisticated
evamms o detect high leveds of vsceral fat

MC (273 ky/ s

o com AAGS  paien e s o

ton iveles de prasa veceral.
Noar Henp. 018,322
DOLIOINS 81 0151265513

C-index, conicity index; WHR, waist-to-hip ratio; WC, waist
circumference: BMI, body mass index: WHIR, waist-to-height ratio.

Aese findings are important for public hmnA
cause the most methods for

visceral fat, such as computerized tomography and
magnetic resonance, are invasive and costly. Moreover,
excess abdominal fat is a risk factor for different me-
tabolic and cardiovascular disorders, primarily in post-
menopausal women™*, requiring constant monitoring.

Therefore, given the low cost of anthropometry, it is
suggested that measures be taken to assess visceral fat
using anthropometric indicators of obesity in postme-
nopausal women. This may contribute to identifying
excess visceral fat with subsequent prescription of
physical activity and healthy eating habits, in order to
control this undesirable profile, which could prevent

@bﬁlic and cardiovascular complications.
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Talla y peso autorreferidos

En muchos estudios epidemioldgicos el peso y la talla tienen que obtenerse
preguntando al encuestado

Ventajas:

* Facil recogida

* Bajo coste

* Muestras grandes

Buena correlacién con la medida directa:

0.96 para la talla

0.98 para el peso

0.94 para el peso relativo
0.95 para raza blanca
0.93 para raza negra

0.90 para Mexican-Americans (NHANES)

In addition, self-reported and measured BMI values were equally correlated with fasting blood glucose
(r =0.43), high-density lipoprotein-cholesterol (r = -0.53), and systolic blood pressure (r = 0.54).

(Gildner y col., 2015)
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Difference in measured BMI

Talla y peso autorreferidos

Validity of self-reported weight and height

204

~104

245

-20 :
10 15 20 25 30 35 40 45 50 55 60 65
Average BMI

Figure 5.3 Bland-Altman plot of the difference between self-reported and measured BMI
versus the average of these two measures of BMI. From McAdams MA, Van Dam RM, Hu FB.
Comparison of self-reported and measured BMI as correlates of disease markers in US adults.
Obesity (Silver Spring). 2007:15:188-196.1"7

Hu, 2008, Obesity Epidemiology, pp. 70
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Talla y peso autorreferidos

* Recuerdo condicionado por el deseo del participante de adecuarse a los prototipos
culturalmente aceptados.

* Se observa una tendencia a infravalorar el peso y a sobreestimar la talla 2 menor
prevalencia de obesidad cuando se compara con tablas de referencia, especialmente
entre las personas con sobrepeso.

* Personas mayores: mayor sobreestimacion de la talla (menor talla real por
compresion de las vertebras, mala memoria, incapacidad para reconocer cambios en
la composiciéon corporal por mala salud).

Although the accuracy of self-reported BMI appears to be sufficient for epidemiological
studies of disease associations, it leads to underestimation of obesity prevalence.

(Yun et al., 2006) (McAdams, Van Dam, and Hu, 2007) (Gildner y col., 2015)
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It is possible that telephone interviews in BRFSS [Behavioral Risk Factor Surveillance System,
the largest, continuously conducted, telephone health survey in the world, Center for
Disease Control and Prevention (CDC) to monitor modifiable risk factors for chronic diseases
and other leading causes of death)] have led to greater degree of underreporting of BMI
compared to other modes of self-report such as in-person interviews or by post (Ezzati et
al., 2006). In addition, the nonresponse rate is very high in BRFSS (approximately 55%), and
thus lower estimates of obesity in BRFSS may also have been caused by higher nonresponse
rate in obese individuals than those who are of normal weight.

Even recalled weight from many years earlier appears to be highly valid, although the error
is greater than for self-report of current weight.

(Willett, 2012)
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Redrawing the US Obesity Landscape: Bias-
Corrected Estimates of State-Specific Adult

Obesity Prevalence

Zachary J. Ward'*, Michael W. Long? Stephen C. Resch’, Steven L. Gortmaker®, Angie
L. Cradock®, Catherine Giles®, Amber Hsiao®, Y. Claire Wang®

1 Center for Health Decision Science, Harvard T.H. Chan School of Public Health, Boston, Massachusetts,
United States of America, 2 Department of Prevention and Community Health, Milken Institute School of
Public Heallh, the George Washington University, Washington, District of Colurmbia, United States of
America, 3 Department of Social and Behavioral Sciences, Harvard T.H. Chan School of PublicHealth,
Boston, Massachusetts, United States of America, 4 Department of Health Policy and Management,
Mailman School of Public Health, Columbia University, New York, New York, United States of America

* zward @hsph. harvard.edu
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Introduction

Overweight and obesity are among the leading causes of morbidity and mortality in the United
States [1,2]. The adult state-specific obesity maps developed by the Centers for Disease Control
and Prevention (CDC) highlight the magnitude of this problem, as well as the large disparities
that exist by state [3]. These maps and related local prevalence data have galvanized state lead-
ers to take action, and have been used to prioritize federal obesity prevention resources [4].

However, despite the alarmingly high obesity rates depicted in recent CDC maps, these fig-
ures may substantially underestimate the true state-level burden, as they rely on self-reported
height and weight data from the telephone-administered Behavioral Risk Factor Surveillance
System (BRFSS) [5]. Bias in self-reported body measures is well-documented [6], and results in
underestimates of body mass index (BMI, kg/m”). Data from in-person interviews reveal that
on average, women underestimate their weight by about 1 kg, and adults in general overesti-
mate their height by about 1 cm (see Table A.1 in 51 File); similar biases exist for telephone
respondents (see Table A.2 in §1 File). These relatively small individual-level biases can result
in large differences for population estimates—especially since height is squared to calculate
BMIL

Results

Compared to NHANES, self-reported BRFSS data und imated national I of
obesity by 16% (28.67% vs 34.01%), and severe obesity by 23% (11.03% vs 14.26%). Our
method was not significantly different from NHANES for obesity or severe obesity, while
previous methods underestimated both. Only four states had a corrected obesity preva-

lence below 30%, with four exceeding 40%-—in contrast, most states were below 30% in
CDC maps.
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Talla y peso recordados

Probing even earlier in life, self-report of birth weight also appears to reasonably valid, at
least in some populations.

Among women in the Nurses’ Health study, self-reported birth weight (as multiple choice
categories) was correlated with both actual birth records (r = 0.74) and with maternal report
(r=0.75) (Troy et al., 1996). Among male health professionals, the correlation between self-
reported birth weight and maternal report was 0.72 (unpublished data).

Sorensen et al. (1983) have also documented that adults can reasonably describe their
parents’ level of adiposity 15 years earlier, either by reporting their weight and height,
from which body mass index can be calculated, or with the use of multiple choice
pictograms as noted earlier.

In summary, even self-reported weight and height appear to be sufficiently accurate and
precise in most circumstances, so that their errors have minimal effect on epidemiologic
measures of association. Additional error arises when combinations of weight and height
are used to represent body fat composition.

(Willett, 2012)
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American Joumal of Epidemiclogy Vol. 189, No. &
E  The Author 2009, Publstied by the Johns Hopkins Bloombeng School of Publc Hesih DO 10,1063/ kowpt07
Allrighis resersed. For pennissios, please e-mall:journals.pemissians @oxfarcioumals org. Advance Acosss publicaion March 8, 2000

Original Contribution

Overweight and Obesity Over the Adult Life Course and Incident Mobility
Limitation in Older Adults

The Health, Aging and Body Composition Study
Houston y col., Am J Epidemiol 2009;169:927-936

Denise K. Houston, Jingzhong Ding, Barbara J. Nicklas, Tamara B. Harris, Jung Sun Lee, Michael
C. Nevitt, Susan M. Rubin, Frances A. Tylavsky, and Stephen B. Kritchevsky for the Health ABC
Study

Initially submitted September 29, 2008; accepted for publication January &, 2008.

Obesiy in middle and old age predicts mobility limitation; however, the cumulative effect of overweight andior
obesity overthe adult life course is unknown. The association between overweight and/or obesity in young, middie,
and late adulthood and its cumulative effect on incident mobility limiation was examined ameng community-
dwelling US adults aged 70-79 years at baseline (1997-1998) in the Health, Aging and Body Composition Study
(n — 2,845). Bady mass index was calculated by using recalled weight at ages 25 and 50 years and measured
weight at ages 70-79 years. Mability limitation (difficulty walking 1/4 mile (0.4 km) or climbing 10 steps) was
assessed semiannually over 7 years of follow-up and was reported by 43.0% of men and 53.7% of women.
Men and women who were overweight or obese at all 3 time paints had an increased risk of mability limitation
(hazard ratio = 1.61, 85% confidence interval: 1.25, 2.06 and hazard ratio ~ 2.85, 35% confidence interval: 2.15,
3.78, respectively) compared with those who were normal weight throughout, Furthermere, there was a significant
graded response (P < 0.0001) on risk of mobility limitation for the cumulative effect of obesity in men and over-
weight andior obesity in women. Onset of overweight and obesity in earlier life contributes to an increased risk of
mobility limitation in old age.
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Percepcion de la imagen corporal con pictogramas

Useful information was obtained by asking the elderly participants to describe their body profile at ages 5, 10, 15, and
20 using a series of pictograms developed by Sorensen et al. (1983) that ranged from very lean to massively obese.
Correlations (male/female) between body mass index calculated from actual measurements and the pictogram level
were 0.53/0.66 at age 20, 0.60/0.75 at age 15, and 0.66/0.65 at age 10 (Willett, 2012).

Ficura 1. DIBUIOS DE SILUETAS DE LAS QUE LOS PARTICIPANTES ELIGIERON LA QUE MEJOR LES REPRESENTA

La correlacion entre el IMC medido y el autorreportado fue de 0.90;

La correlacion entre las medidas del IMC y la percepcion de la imagen corporal (PIC) fue de 0.64 (0.67 para las mujeres y 0.59
para los hombres); Ambas fueron estadisticamente significativas para quienes subestimaron el IMC (0.73, p<0.05) y para
quienes lo sobrestimaron (0.68, p<0.000) (Osuna-Ramirez y col., 2006).
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modelos anatémicos
Evaluation of the perception of body image by the use of anatomical models
Pilar Montero. Eva M* Morales, Angeles Carbajal®

*Unidad de Astropologia. Departamento de Biologia. Facultad de Ciencias. Universidad Autémoma de
Madrid. 28049-Madrid (Spain). E-mail pilar montero@uam es

“Departamento de Nutricién. Facultad de Farmacia. Universidad Complutense de Madrid. 28040-
Madid (Spain)

Direccion para correspondencia- Pilar Montero. Unidad de Antropologia. Departamento de Biologia
Facultad de Ciencias. Universidad Autonoma de Madrid. 28049-Madrid (Spain). E-mail:
pilar montero@uam s

Palabras clave: autopercepcién de la imagen corporal. indice de masa corporal
‘modelos anatémicos.

Key-words: self-perception of body image. body mass index, anatomical models.

Resumen

El interés de los estudios sobre alteraciones en la percepeion de la imagen
corporal es cada vez mayor. Sin embargo, todavia no se han desarrollado suficientes
métodos objetvos para su valoracién. Con este estudio se pretende valorar la
percepcion de la imagen corporal de un grupo de adultos jévenes mediante l uso de
‘modelos anatémicos y comparar dicha pereepeién con los valores reales del indice de
‘masa corperal (IMC) con abjeto de detectar posibles alteraciones en la autopercepcién
de la imagen corporal. Para ello se disefiaron 7 modelos anatémicos para ambos sexos
correspondientes a valores de IMC de 18, 22, 25. 27, 30, 35 y 40 kg/in’. Cada persona,
de las 158 que forman la muesira (65 hombres y 93 mujeres; 18-30 afios). debia clegir
el modelo con el que mejor se identificaba. Posteriormente, se tallaron y pesaron y se
calculé el IMC real compardndolo posteriormente con el IMC pescibido.

www.didac.ehu.es/antropo/8/8-8/Montero.pdf

Valoracién de la percepcién de la imagen corporal mediante

Percepcion de la imagen corporal con pictogramas

E] 52 3% de los hm:nbxes y el 38.7% d: las muje(es ehgen modelos que
corresponden a sus IMC reales. es decir, los hombres se autoperciben mas
correctamente que las mujeres. E1 29 2% de los hombres se ven mas delgados de lo
que son v el 18.5% mas gordos. El 8.6% de las mujeres se ven mas delgadas de lo que
sony el 41 l%seaumpermbmma’sgcrdas

Las mujeres con valores de IMC real v sot
(IMC entre 20 y 29 9)semmasgordasd:loquesonmr=ahdad, mlenhasq\lelas
obesas (IMC=30), se autoperciben més delgadas. Por el contrario. los hombres con

v los obesos se auto-perciben mas delgadns de lo que son mientras que los

que -peso se clasifican corr
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18 22 25 27 30 35 40
IMC (kg/n?)
Figura 2. Modelos corporales. Mujeres
Figure 2. Anatomical models. Options presented to select their silhouettes. Women
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Resumiendo ....

Recomendaciones de NICE (National Institute for Health and Care Excellence, UK), 2014
Obesity: identifificatit and Clinical guideline
https://www.nice.org.uk/guidance/cg189

Measures of overweight and obesity

122 Use BMI as a practical estimate of adiposity in adults. Interpret BMI with
caution because it is not a direct measure of adiposity. [2006, amended 2014]

123 Think about using waist circumference, in addition to BMI, in pecple with a BMI
less than 35 kg/m” . [2006, amended 2014]

Children

124  Use BMI (adjusted for age and gender'’) as a practical estimate of adiposity in
children and young people. Interpret BMI with caution because it is not a direct
measure of adiposity. [2006, amended 2014]

125  Waist circumference is not recommended as a routine measure. Use it to give
additional information on the risk of developing other long-term health
problems. [2006, amended 2014]

Adults and children

126 Do not use bioimpedance as a substitute for BMI as a measure of general
adiposity. [2006, amended 2014]
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El método STEPwise de vigilancia

Instrumento del método
progresivo (STEPS)

(Cuestionario basico y cuestionario
ampliado)

Método progresivo de la OMS para la vigilancia de los factores de riesgo de
las enfermedades cronicas (STEPS)

* grupos étnicos, raciales o culturales,

. i Nivel de educacién més alto alcanzado,
Tres niveles diferentes para Categorias profesionales,

evaluar factores de riesgo:
* Cuestionario
* Medidas fisicas
* Medidas bioquimicas

Nivel de ingresos.

Consumo de tabaco,
Consumo de alcohol,
Consumo de fruta y verdura,
Consumo de aceite o grasa,
Actividad fisica.

Enfermedades y antecedentes

Actividad fisica

Presion arterial

Antropometria

Bioquimica (Glucemia, Lipidemia (col, TG, HDL-col))
Medicamentos

www.who.int/chp/steps

http://www.who.int/chp/steps/manual/es/index5.html
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Segundo paso  Datos antropométricos
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* Peso (kg)

¢ Talla (cm)

* IMC (kg/cm?)
¢ Circunferencia cintura (cm)

¢ Circunferencia de cadera (cm)
Opcional:

¢ Pliegues

Las mediciones fisicas se deberian tomar en el orden siguiente:
1. Tensién arterial
2. Ritmo cardiaco (si se incluye en la encuesta)
3. Estatura
4. Peso
5. Perimetro de cintura
6. Perimetro de cadera (si se incluye en la encuesta)
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RESULTADOS STEPS, PARAGUAY, 2011

Tabla 4 -Estado Nutricional en hombres segun indice de masa corporal (IMC).

Hombros (11=2.079.023)

Bajo peso Normal Peso Sobre peso Obesidad
Grupo do odad _MC<18.5) (MC18,5-24,9)  (IMC25,0-29,9) (IMC >30)
(afios) (1-80.428) (14-852.449) (14-733.341) (11-412.805)
% 1C95% % 1C95% % IC95% % IC95%

1524 10,0 6,7-146 63,3 57,0-69,1

534 08 0,1-57 44 344-507
3544 23 08-69 293 22,2-375
4554 00  na 353 272-43
5564 31 12-78 248 182-328
65-74 14 02-91 309 222-410

21,3 166-27,0 55  3,3-%.0
374 298-458 193 138-264
40,1 32,5-481 283 21,1-369
403 324-488 244  181-319
42,0 341-504 30,1 23,2-38,1
446 345-550 232 156-33,0

15-74 3,9 2,7-55 41,0 37,6-445

353 32,2-385 199 17,2-22,8

*na=no aplicable

El anélisis de las mujeres mostrd que los grupos etareos que reportaban la mayor
proporcion de sobrepeso fueron el de 65-74 afos con 39,6% (IC95%: 32,3%-47,5%) y el
de 45-54 anos con 39,3% (IC95%: 33,0%-46,0%). Al analizar la proporcién de poblacidn
con obesidad, se encontrd que ello representaba 26,6% (1C95%: 24,4%-29,0%) de las
mujeres. Los grupos etareos mas prevalentes fueron el de 55-64 anos con 44,7% (IC95%:
36,7%-52,9%) seguido del de 45-54 afios con 36,9% (IC95%: 30,8%-43,6%) [Tabla N°5].

Tabla 5 -Estado Nutricional en mujeres segun indice de masa corporal (IMC).

Mujeres (11-2.001.936)

Bajo peso Hormal Peso Sobro peso Obesidad
Grupo de edad __(MC<18.5) (MC18,5 - 24,9) (IMC25,0-29,9) (MC230)
(afios) (11-62.349) (11=717.495) (14-638.824) (11-533.268)
% IC95% % 1095 % % C95% % 1C95%
15-24 65 42-99 649 59,4-700 242 196-295 44 25-74
2534 46 30-68 380 335-426 33,3 291-377 242 205-284
3544 13 05-35 249 197-31,0 404 345-467 333 278-394
4554 05 04-33 233 184-290 393 330-460 369 308-436
5564 06 01-41 189 13,5-258 359 288-437 447 367-529
6574 15 04-57 233 168-31,4 396 323-475 356 283-436

15-74 31 2,4-40 358

33,4-38,3

34,4 32,0-36,9 26,6 24,4-29,0
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A. Carbajal -

Tipos de estudios y
disefios epidemioldgicos

A. Carbajal, Dpto Nutricién, Facultad de Farmacia, UCM, 2016 - https://www.ucm.es/nutricioncarbajal

| Estudios epidemioldgicos. Tipos

Segun asignacion aleatoria (“aleatorizacién”) de la exposicion,
intervencion o tratamiento - Experimentales (Si)

Segun la unidad de agregacion o de andlisis - Observacionales (No)
- Individuos

@ Segun la secuencia cronoldgica Grupos/poblaciones

- Transversales, de corte o de prevalencia

- Longitudinales (seguimiento en el tiempo o temporalidad)
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‘ Estudios epidemioldgicos. Tipos

@ Segun la direccién de analisis

- Prospectivos (anterogrados)

Causa ==————-=) efecto (Cohortes)

19 miden la exposicién, 2° la enfermedad

- Retrospectivos (retrogrados)

Causa {=========1 Efecto (Caso-control)

19 miden la enfermedad y 2° la exposicion
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‘ Estudios epidemioldgicos. Tipos

Segln el criterio para la seleccidn o asignacion de los participantes
al los grupos de comparacion

- Cohortes (por la exposicion)
- Caso-control (por la enfermedad)

e Hipodtesis. La obesidad aumenta el riesgo de infarto coronario.

¢ Cohortes: por la exposicion. Identifica obesidad (E+) y no-obesidad (E-) =
seguimiento de los individuos.

e Caso-control: por la enfermedad. Identifica casos con infarto (D+) y controles,
no-casos (D-) = compara las historias.
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| Estudios epidemioldgicos. Tipos

Segun valoracion ciega del efecto o “enmascaramiento”
(experimentales)

- Abierto

- Ciego, doble ciego, triple ciego

A. Carbajal, Dpto Nutricion, Facultad de Farmacia, UCM - https://www.ucm.es/nutricioncarbajal

| Estudios epidemioldgicos. Tipos

@ Segun exista un grupo control o no - Descriptivos (No)
Tadividved i cale-veperts - Analiticos (Si)
o cade -1eries veperts
) Descriptivos (No) Nautversieals

™ fryen ec.ol.ob\'MS

‘ Generar hipétesis, sugerir asociaciones ‘

- o - IV - e o
Analiticos (Si)
§> N el

(45 bn cxgq,u'u“?ul},)
o da Tuiery vemerow
- ensouyo el wy o
~emiayo de o po .
- QA aye cova v o

Intentan establecer una relacién causal
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Estudios epidemioldgicos. Tipos |

Poblaciones

Individuos

Experimentales o de
intervencion

Ensayos comunitarios de
intervencion: la intervencion se
realiza en grupos de sujetos sanos
(ensayos poblacionales)

Ensayos clinicos (pacientes). Ensayos terapéuticos o
de prevencion secundaria

Ensayos de campo (sanos). Ensayos de preﬁ%r@
primaria @®§@

Observacionales o No
experimentales

Ecoldgicos
d,m?‘ rer

Transversales/prevalencia

Caso-control (muestra: se elige por enfermedad)

De cohorte (muestra: se elige por el FR)
,,@@bﬁ 5

399

Revisiones sistematicas
Meta-analisis

I.‘"

oret Y
N7

2222

Descriptivos:
No hay grupo control
Generar hipétesis, sugerir
asociaciones
- Grupos: Ecoldgicos
- Individuos:
o Case-reports
o Case-series reports
o Transversales

Analiticos:
Hay grupo control
Probar hipotesis
- Experimentales
- Observacionales:
e Cohortes
e Caso-control
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Estudios ecoldgicos
Estudios de correlacion
Cross-cultural
Ecological studies

-Ex

Unidad ds analid's ~ puapes

(orvelaviona datos afveqe do$
PDG'\'(.CO‘\A
- Ewlecwme dad

peblacioné s

Mas sencillo
12 etapa en la investigacion epidemiolégica
Util: generar hipétesis (pero no conclusiones/asociaciones)
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Fig. 1. Change in age-standardized mean body mass index (BMI) as a function of change in
average annual fast food transactions per capita? in 25 high-income countries of the Organisation
for Economic Co-operation and Development, 1999-2008

® New Zealind

‘ (unadjusted r = 0.503; P < 0.01)

(hange in age-standardized mean BMI (kg/m’)

Uz T T
: . 1.7 I

Change in annual fast food transactions per capita
De Vogliy col., Bulletin of the World Health Organization 2014;92:99-107A. doi: http://dx.doi.org/10.2471/BLT.13.120287
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Correlacion ecoldgica entre ventas de productos ultra-
procesados e IMC

Figura 2 Media de IMC estandarizada por edad en adultos, como funcion de las ventas annales
per capita de productos alimentarios v bebidas ultra-procesados” en 12 paises latinamericanos,
19992009
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Ventas anuales per capita de productos ultra-procesados (kg)

Los productos ali iosy bebidas ultra-pr incluyen bebidas carbonatadas, jugos de frutas y vegetales, bebidas “deportivas"y “energéticas",
cereales de desayuno, snacks dulces y salados, golosinas, helados, galletas, cremas para untar y comidas listas. La cantidad en litros se convirtié a
kilogramos. Fuente: Euromonitor Passport Global Market Information Database (2014) y WHO Global Burden of Disease.

C de alit y bebidas ulti n América Latina: T ias, impacto en i e implicaci de politica publica, WHO, 2015
http://www.paho.org/ha/index.php?option=com_docman&task=doc_download&Itemid=&gid=27545&lang=es
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Limitaciones

- No dan informacidn sobre la distribucidn de la ingesta/CC o la enfermedad en los
individuos (ej. Alcohol; cancer de mama; ..).
- No permite controlar/ajustar a FC que operan a nivel individual:
- Predisposicion genética
- Factores fisioldgicos (paridad, edad menarquia, etc.)
- Factores dietéticos (kcal, ...)
- Estilo de vida, ..
- Los resultados no se observan en estudios individuales.

Falacia ecolégica

Error en la inferencia: Asumir que la asociacion
observada entre dos variables estudiadas en un
grupo, también existe a nivel individual.
Asumir que todos los individuos de un grupo se
comportan igual.
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Jerarquia metodolodgica
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A pesar de las limitaciones son el disefio de eleccion
para examinar nuevas hipadtesis, siempre que puedan
ser posteriormente verificadas con estudios
individuales.
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@ The JAMA Network

From: Obesity Among US Immigrant Subgroups by Duration of Residence

JAMA. 2004;292(23):2860-2867. doi:10.1001/jama.292.23.2860
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Secular trends in body mass index (kg/m2) in men and women, 1980-2008.
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Secular trends in body mass index (kg/m2) in men and women, 1980-2008.
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Estudios transversales

(cross-sectional studies)
Estudio de corte
Estudio de prevalencia (prevalence study)
Estudio de morbilidad (morbidity study/survey)
Encuesta de salud (health survey)
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Estudios transversales
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Valorar el estado de salud de una poblacidon y valorar sus necesidades
=> planificacidn sanitaria.
Formular hipdtesis etioldgicas y sugerir posibles asociaciones.
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Estudios transversales

Cross-Sectional Studies

Cross-sectional studies examine associations between exposure variables and health
outcomes within populations at a given time point or during a specific time interval.
Although the National Health and Nutrition Examination Survey I (NHANES I) became
a follow-up study when the same participants were reexamined after 10 years, the
NHANES are cross-sectional in design. Such repeated surveys are useful in estimating
population trends of health conditions, but their role in studying nutritional and lifestyle
factors for obesity is limited. The main reason is an inability to establish a temporal
relationship between exposure and obesity because diet, lifestyle, and weight are
measured simultaneously. Reverse causation (e.g., weight gain leads to changes in diet) is
even more problematic. For example, overweight individuals may stop consuming certain
foods or beverages (e.g., sugary sodas), or switch to diet soda as part of a weight-loss
strategy, changes that can lead to a spurious positive association between overweight and
diet soda consumption.

Unlike heart disease or cancer, body weight is an endpoint that is readily apparent
to participants, who can alter their diet and lifestyle in response to changes in weight
status.” This can lead to reverse causation bias that is typical in retrospective studies.
Besides the potentially spurious association between diet soda and obesity mentioned
earlier, another example of such bias is the relationship between fat intake and obesity.
Several cross-sectional studies have found an association between lower dietary fat
and reduced prevalence of obesity.’® However, this correlation could reflect changes
made by lean and health-conscious individuals to reduce fat intake and modify other
aspects of diet and lifestyle. Such factors are difficult to control for in statistical

analyses. Hu F, Obesity Epidemiology, Oxford University Press, 2008. pp.28
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Estudios transversales

Prevalencia de obesidad y sobrepeso

en adolescentes canarios. Relacién

con el desayuno y la actividad fisica

Patricia Henriquez Sanchez?, Jorge Doreste Alonso®, Pilar Lainez Sevillano?,

Maria Dolores Estévez Gonzalez®, Mercedes Iglesias Valle®, Gabriel Martin
Lopezs, Isidro Sosa Iglesias® y Lluis Serra Majem®

Dk de ia. D de Ciencias Clinicas. Facultad de Ciencias
de la Salud. Universidad de Las Palmas de Gran Canaria. las Falmas.
=Servicio Canario de la Salud. Las Palmas de Gran Canarias. Las Palmas. Esparia.

Med Clin Vol. 130. Ndm. 16. 03 Mayo 2008

FunoaueTo ¥ omeTvo: Estimar la prevalencia de obesidad y sobrepeso en adolescentes canarios
y evaluar su posible asociacion con el tipo de desayuno o el patron de actividad fisica.

SUIETOS Y EToDO: Se estudi6 una muestra de los nifios escolari-
zados en primero y segundo de Educacion Secundaria Obligatoria de la isla de Gran Canaria, a
quienes se pesé y tall6. La prevalencia de sobrepeso y obesidad se determing usando los per-
centles 85 ¥ 97 de ls tabls de indice de masa corporal de a Fundacitn Orbegoro. Mediante
del desayuno y la actividad fisica realizada.
Risumoue. La prevalencia de dbecidnd y sobrepeso fue del 26,1%, mayor en el sexo femenino
(29,5%) que en el masculino (22,8%). EI grupo de 12 afios es el que presents la mayor preva-
lencia, que iba disminuyendo progresivamente con la edad. La obesidad afects al 14,8% de los
adolescentes (el 17,6% de las nirias y el 12,0% de los nifios). No se observé asociacién entre
Ia actividad fisica (medida por el namero de horas dedicadas a ver la television o jugar a video-
juegos y las horas de actividad deportiva) y el sobrepeso y la obesidad. Los niios que desayu-
naban y los que tomaban un desayuno mas completo presentaron una prevalencia menor.

Conciusones: La prevalencia de sobrepeso y obesidad es alta, especialmente en el sexo femeni-
no. En esta poblacién se ha observado una relacién inversa entre el patrén dietético de desayu-
1oy la prevalencia de obesidad.

Palabras clave: Sobrepeso. Obesidad. Prevalencia. Desayuno. Actividad fisica. Adolescentes.

Medidas antropométricas

Para el célculo del IMC (kg/m?) se determinaron, con los
nifios descalzos y vestidos con ropa ligera, el peso,
mediante bésculas de bafio electrénicas (Tefal Bodymaster®)
con una precision de + 100 g, calibradas antes de cada
medicidn, y la talla, con tallimetros de pared portatiles y
enrollables. Se midieron también los perimetros de cintura,
cadera, brazo y mufieca utilizando cintas métricas
inextensibles, y por ultimo, el pliegue tricipital, con el
medidor de pliegues Holtain®. Todas las mediciones, en
condiciones estandarizadas, fueron realizadas por 4
encuestadores previamente instruidos, a los que se
asignaron municipios distintos. Para el calculo de
prevalencias utilizamos los puntos de corte
correspondientes al percentil 85 para sobrepeso y al
percentil 97 para obesidad, especificos por edad y sexo, de
las tablas de crecimiento y desarrollo tanto de la poblacién
espafiola’® como la de referencia internacional®®.
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“La importancia del desayuno en la infancia y adolescencia”

indice de masa corporal (IMC) y racién energética del desayuno

Estudio EnKid 1998-2000

IMC 23 <«

A. Carbajal -

Angeles Carbajal Azcona - 5 de junio de 2014
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Estudios transversales

Obesidad infantil y juvenil en Espana.
Resultados del Estudio enKid (1998-2000)
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FUNDAMENTO ¥ OBJETIVO: La obesidad es una enfermedad crénica, compleja y multifactorial, que
suele iniciarse en la infancia y la n la es un y creciente
problema de salud publica en dicho sector de Ia publacmn La inexistencia de cifras de preva-
lencia de obesidad a escala nacional motivé que el Estudio enKid, disefiado para evaluar los
habitos alimentarios y el estado nutricional de la poblacion infantil y juvenil espaiiola (1998-
2000), incluyera su valoracién.
Suetos ¥ METoDo: Estudio epidemioldgico transversal sobre una muestra representativa de la po-
blacién espafiola de 2 a 24 afios (n = 3.534). Se determinaron el peso y talla mediante proce-
dimientos estandarizados con instrumentos homologados. La obesidad y el sobrepeso se defi-
nieron como valores del indice de masa corporal iguales o superiores a los valores de los
7y 85, de las tablas de referencia espanolas de Hernandez et al

de 1988.

REsULTADOS: La prevalencia de obesidad en Espafia es del 13,9%, y la de sobrepeso y obesidad,
del 26,3% (sélo sobrepeso, 12,4%). La obesidad es mayor en varones (15,6%) que en mujeres
(12%), y también el sobrepeso. Por edades, los jovenes de 6 a 13 anos presentan valores mas
elevados de obesidad. Por zonas geogréficas, Canarias y Andalucia tienen las cifras mas eleva-
das, y el nordeste peninsular las mas bajas. La obesidad es mayor en niveles socioeconémicos
y de estudios mas bajos, y entre aquellas personas que no desayunan o desayunan mal.
ConcLusiones: Espan , en relacién con otros paises, una prevalencla intermedia de obesi-
dad. Las ! indican un de la It de peso y obesidad infantil y
juvenil en las iltimas décadas, mas marcado en varones y en edades prepuberales.

Palabras clave: Obesidad. Sobrepeso. Infancia. Adolescencia. Espafia. Prevalencia. Indice de masa
corporal.
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La obesidad es una enfermedad crénica,
compleja y multifactorial, que suele ini-
ciarse en la infancia y la adolescencia, y
que tiene su origen en una interaccién
genética y ambiental, siendo més impor-
tante la parte ambiental o conductual,
que se establece por un desequilibrio en-
tre la ingesta y el gasto energético. Se ca-
racteriza por una excesiva acumulacion
de grasa corporal y se manifiesta por un
exceso de peso y volumen corporal!. Sin
embargo, es muy simplista pensar que la
obesidad sélo se debe a un consumo
excesivo y a una actividad fisica deficiente.
Los cambios demogréficos y culturales,
como el incremento de familias mono-
parentales o la reduccién del nimero de
hermanos, han afectado el comportamiento
de los nifios en multiples aspectos, inclui-
dos el comportamiento alimentario y la ac-
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Obesidad infantil y factores determinantes. Estudio Enkid. J Aranceta. Unidad de Nutricién Comunitaria.
Subdrea Municipal de Salud Publica. Bilbao. Dietética y Nutricion Humana. Universidad de Navarra

Principal objetivo del estudio Enkid:

Conocer la dimensién epidemioldgica de la obesidad infantil para iniciar cuanto antes, en la practica
diaria, labores efectivas de prevencion y tratamiento.

Estudio transversal

Muestra aleatoria de la poblacion espafiola seleccionada en base al censo oficial de poblacidn.

Muestra inicial: 5.500 personas (70% de participacion: 3.850 personas)

Edad: entre 2 y 24 afios.

Protocolo de estudio:

eDatos personales,

eAnalisis de la ingesta = recuerdo de 24 horas y frecuencia de consumo cuantitativo.

eConocimientos y opiniones sobre temas relacionados con la alimentacion y nutricion.

eHabito de fumar, consumo de alcohol y actividad fisica.

sAntropometria: peso, talla, IMC, circunferencias de cintura, cadera y brazo, indice cintura/caderay
diametro del codo.

Se han definido el sobrepeso y la obesidad utilizando como criterio el valor del indice de Masa Corporal.
Se han considerado como puntos de cortes los valores correspondientes al percentil 85 (sobrepeso) y al
percentil 97 (obesidad) especificos por edad y sexo en la distribucion de referencia para la poblacion de
esta edad, segun las Tablas de la Fundacidn Orbegozo (12).

Trabajo de campo: realizado por 43 dietistas-nutricionistas con periodo de formacién y estandarizacion
de criterios previo al inicio del trabajo.

Trabajo de campo: entre el 1 de Mayo de 1998 y el 30 de Abril de 2000.
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Obesidad infantil y factores determinantes. Estudio Enkid. J Aranceta. Unidad de
Nutricion Comunitaria. Subarea Municipal de Salud Publica. Bilbao. Dietética y Nutricion
Humana. Universidad de Navarra

La prevalencia de obesidad para este grupo de edad en Espaiia se estima en un 13.9% y
para el sobrepeso se estima en un 12,4%. En conjunto sobrepeso y obesidad suponen el
26,3%. La obesidad es mas elevada en los varones (15,60%) que en las mujeres (12,00%),
diferencia estadisticamente significativa. En el subgrupo de varones, las tasas mas
elevadas se observaron entre los 6 y los 13 afios. En las chicas las tasas de prevalencia
mas elevadas se observaron entre los 6 y los 9 afos.

La prevalencia de obesidad es mas elevada en los chicos cuyos padres han completado un
nivel de estudios bajo, especialmente si la madre tiene un nivel cultural bajo. El nivel de
instruccion de la madre sélo parece tener influencia en los nifios mas pequeios, hasta los
10 afos. No se han observado diferencias estadisticamente significativas en la prevalencia
de obesidad en funcion de la ocupacion de la madre fuera del hogar. La prevalencia de
obesidad es mds elevada en los chicos y chicas pertenecientes a un nivel socioecondmico
bajo.
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SERRA MAJEM L, ET AL. OBESIDAD INFANTIL Y JUVENIL EN ESPANA. RESULTADOS DEL ESTUDIO ENKID (1998-2000). Med Clin (Barc) 2003;121(19):725-32
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Fig. 2. Pr ¢va!encfa" (%) de SObf€P€§O ¥ ObGSfdﬁ'd €n  Fig. 3. Prevalencia (%) de obesidad en la poblacion
la poblacion espariola de 2 a 24 anos por regiones.  espanola de 2 a 24 afios por regiones. Estudio enKid,
Estudio enKid, 1998-2000. Valores de referencia: ~ 1998-2000. Valores de referencia: percentil 97 de
percentil 85 de Hernandez et al™®. Hernandez et af®.
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ESTUDIO DE PREVALENCIA DE
OBESIDAD INFANTIL “ALADINO”

(ALimentacion, Actividad fisica,
Desarrollo INfantil y Obesidad

Caracteristicas del estudio

» Universo: nifios y nifias de 6 a 9,9 afios.
+ Ambito: el territorio nacional, estratificando por CC.AA., incluyendo Ceuta y Melilla.

+ Tamafio muestral: muestra tedrica de 7.500 nifios y nifias siendo la muestra final de
7.923 alumnos.

Fechas del trabajo de campo

De octubre de 2010 a mayo de 2011.

Ficha técnica

Trabajo realizado por

QUOTA RESEARCH, S.A.
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Estudios de cohortes
(Cohort study)

Estudios de cohortes - Cohort study
Prospectivo - Prospective study
Longitudinal - Longitudinal study
de Seguimiento - Follow-up study
de Incidencia - Incidence study
Concurrente - Concurrent study

Anterogrado

Herramienta basica en epidemiologia analitica observacional
Importancia de la variable tiempo
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Estudios de cohorte

.U Seguimiento - Direccion del estudio — Tiempo (afios)

CON enfermedad
Cohorte 4
expuestos SIN enfermedad
Cohorte de (E+)

Poblacién 9 sujetos sin la 9

enfermedad

CON enfermedad
NO expuestos SIN enfermedad

t t t

Baseline: Medidas Medidas
Medida exposicion y FC intermedias finales
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Cohortes histoérico (retrospectivo)
Historical cohort study
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Estudios de cohorte

weight, and other lifestyle data during follow-up (Design I11, Fig. 3.1). Although periodic
collection of dietary and lifestyle data increases costs substantially, there 1s considerable
return in improved validity and power of the study.

The repeated measures of body weight are useful in several ways. First, updated body
weilght data provide an opportunity to test whether remote or current weight is a better
predictor of disease risk. In several studies, current weight has been shown to be more
predictive of type 2 diabetes incidence,” whereas baseline weight i1s more predictive of
CVD nsk.” This 1s probably related to the fact that the induction and latency periods
of CVD are much longer than those of diabetes. In prospective cohort studies, remote
body mass index (BMI) is typically more predictive of mortality risk than current BMI
because current weight is likely to be affected by the development of chronic diseases
during follow-up.”” Second, repeated measures of weight enable researchers to examine
whether weight gain or loss, weight cycling, or weight fluctuations predict subsequent
risk of chronic disease and mortality independent of baseline BMI (see Chapter 5). One
study using updated measures of waist circumference found that increase in waist size
was an important predictor of type 2 diabetes independent of weight gain.2®

Hu F, Obesity Epidemiology, Oxford University Press, 2008. pp.31
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EPIC: Study Design N

Riboli E. The European prospective investigation into cancer and nutrition (EPIC): Plans and
progress. Journal of Nutrition, 2001; 131(1):170S-175S.

Multicenter prospective study

— 22 centers in 10 countries 4990 ~ 1943 ——m——> 25005 -
e e1pe

— Initiated 1993-1998 hmgtda.  (de -4 okel) 2o

Objective: Canty.

— Improve scientific knowledge on nutritional factors involved in diet
— Provide scientific bases for public health interventions

'Y H .
Baseline cohort: 484,042, aged 25 to 70 years SR T e,
« Denmark,
« France,
Anthropometric measures allow the investigators : gre;”;”y
to study obesity as a risk factor for both common . ltaly,
and rare cancers and evaluate the heterogeneity . E‘sw"::‘he”a"dsv
. . . Y,
of these associations across populations. « Spain (Oviedo, Granada, Murcia, Pamplona, San Sebastian)
< Sweden,
« the United Kingdom,
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EPIC: Study Design P,

Riboli E. The European prospective investigation into cancer and nutrition (EPIC): Plans and
progress. Journal of Nutrition, 2001; 131(1):170S-175S.

Measures
— Questionnaires
— Anthropometry Talla
— Blood samples (n=387,256) Talla sentado
Peso
Outcomes Circunferencia de cintura
— Cancer registry Circunferencia de cadera

— Combination
Combinat O Peso y talla autorreferidos
* Health insurance records Personal entrenado

* Cancer and pathology registries Metodologia estandarizada
* Active follow-up
— Mortality registries
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General and Abdominal Adiposity
and Risk of Death in Europe

TP M D. MSPH., K v

N Engl J Med 2008; 359:2105-2120, November 13, 2008

Previous studics have relied predominantly an the body-mass index (BMI, the weight
in kilograms divided by the square of the height in meters) to assess the assocation
of adiposity with the risk of death, but few have examined whether the distribution
of body fat contributes to the prediction of death

We examined the association of ist circumference, and waistto-hip ratio
with the risk of death among 359,387 participants from nine countries in the Euro-
pean Prospective Investigation into Cancer and Nutrition (EPIC). We used a Cox
regression analysis, with age as the time variable, and stratified the models accord-
ing to study center and age at recruitment, with further adjustment for educational
Tevel, smoking status, alcohiol consumption, physical activity, and height.

Resuirs
During 2 mean follow-up of 9.7 years, 14,723 participants died. The lowest risks of
death related to BMI were observed at a BMI of 25.3 for men and 243 for women.
After adiustment for EMI, waist circumference and waistto-hip ratio were strong!
associated with the risk of death. Relative risks among men and women in th
Guintile of waist circumference were 2.05 (95% confidence interval [C1), 180 to 2.33)
and 1.78 (95% C, 1.56 to 2.04), respectively, and in the highest quintile of waist-to-
hip ratio, the relative risks were 168 (95% CI, 153 to 1.84) and 151 ©5%Cl, 137 to
1.66), respectively. BMI remained significantly associated with the risk of death in
models that included waist circumference or waisto-hip ratio (P<0.001).

concrusions
These data suggest that both general adiposity and abdominal adiposity are assoc-
ated with the risk of death and support the use of waist circumference o waistto-
hip ratio in addition to BMI in asscssing the risk of death.

EPIC: results

Reltive Risk

® S % % 1D 165 Lo s LD 07 OR 0% 03 034 0% 102 106 110
Waist Circumfaranca (cm) WaisttoHip Ratio

Relative Risk
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Waist Circumference (cm) WaisttoHip Ratio

Figure 2. Adjusted Relative Risk of Death among Men and Women, According to Waist Circumference

and Waist-to-Hip Ratio after Adjustment for BMI.

The relative risk of death in association with waist and waist-to-hip ratio, after adj BMI,
is shown in Panel A for men and in Panel B for women. Solid lines indicate relative risks, and dashed lines indicate
5% confidence intervals derived from restricted cubic spline regression, with knots placed at the Sth, 25th, 75th,
and 95th the sexspecific each ariabl points for waist
circumference and aist-to-hip ratio are the sex-specific medians of these variables. The graphs are truncated at the
15t and 9th percentiles. Age was used as the underlying time variable in the regression models, with stratification
by center and age at recruitment and additional adjustment for smoking status, educational leve, alcohol consump-
tion, physical activity, height, and BML. The relative risks are plotted on a logarithmic scale
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Comparison of Anthropometric

Characteristics in Predictin

the Incidence

of Type 2 Diabetes in the EPIC-Potsdam

Study
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composition, were significantly positively
associated with diabetes risk in men and
women independent of age and other in-

Duseres Care, vorume 20, numser 8, Avgust 2006
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dividual characteristics (Table 1); how-

In conclusion, waist circumference
was a better predictor of incident diabetes
than BMI among women in this German
cohort, although no difference was found
among men. The waist-to-height ratio
was the strongest anthropometric predic-
tor among men. Generally, measurement
of anthropometric characteristics beyond
waist circumference and height added lit-
tle predictive information.
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SENECA

(Survey in Europe on Nutrition and the Elderly, a Concerted Action)

12 countries
19 europeans towns (19 cohortes)

Sample: 2586 persons
1282 males and 1304 females

Born between 1913 and 1918
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SENECA

(Survey in Europe on Nutrition and the Elderly, a Concerted Action)

Objeto
Conocer los modelos dietéticos, condiciones sociales y
econdmicas de las personas de edad de diferentes comunidades
europeas y establecer su posible relacidon con la salud,
comportamiento, capacidad fisica y cognitiva, rendimiento, etc.
para mejorar su calidad de vida en términos bioldgicos y sociales.
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SENECA

(Survey in Europe on Nutrition and the Elderly, a Concerted Action)

Anthropometry

Although anthropometric measures can be obtained relatively simply, intensive training is
indispensable to obtain comparable data. In particular, the measurement of skinfolds has to
be carefully standardized [12]. In the EURONUT-SENECA study, measurement of body weight
was standardized by prescribing the time of measurement and the clothing and by using
regularly calibrated scales fitted on a wooden board. Methodologically suspect triceps skinfold
values were found at two sites. At one site the lowest mean body mass index (BMI) coincided
with the highest median skinfold values; an opposite tendency was observed in a second
centre where skinfold thicknesses appeared to be low, with relatively high BMI values [13].
These unexpected skinfold values could be due in part to the fact that they were obtained by
locally hired and relatively untrained field workers. This underlines the importance of training

and standardization sessions for those who collect the anthropometric data.

A. Carbajal, Dpto Nutricién, Facultad de Farmacia, UCM, 2016 - https://www.ucm.es/nutricioncarbajal

Data collection sheet anthropometry

[1 4. other reasons
[1 8. irrelevant

If the anthropometric measures are mis

SENECA
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Belida. B, etal —NUTRICION Y SALUD EN PERSONAS DE EDAD AVANZADA EN EUROPA. ESTUDIO SENECA's FINALE
86 ENESPARA. 2 ESTILO DE VIDA ESTADO DE SALUD Y NUTRICIONAL FUNCIONALIDAD FISICA Y MENTAL

TABLA V. Medidas antropométricas. Media y distribucion en percentiles

sL1 845
Talla (cm) 1705 1764
TMC (kg/m?) 051 19
2 1751 179,
546 558

1085 11

139 s
4.0 36.1
8.5 9.0

Peso (k)
Talla (cm)
IMC (kg/m?)
Envergadura (cm)
Altusa rodilla (cm)
Cf. cmtura (

0.066%**

Diferenciss eatre sexos: * p< 0,05; ** p< 0,01; *#* p< 0,001, Cf: circunferencia.

CONCLUSIONS:

Whilst small-to-modest average changes in height,
body weight and circumferences emerged over
SENECA's 10-year follow-up period, considerable gains
and losses of body weight had occurred in a significant
proportion of the SENECA populations, whereby early
weight loss might be predictive of subsequent survival.
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BODY-MASS INDEX AND MORTALITY IN A PROSPECTIVE COHORT

OF U.S.

ADULTS

Eucenss E. Caute, Pu.D., MIcHAEL J. THUN, M.D., Jenwecn M. PeTaeLy, MP.H., Carsen Rocaicuez, M.D., MP.H.,
AND CLaRk W. HEATH, JA., M.D.

AssTRACT

Backyround Body-mass index (the weight in kilo-
grams divided by the square of the height in meters)
s known to be associated with overall mortality. We
investigated the sffects of age, race, sex, smoking
status, and history of disease on the relation be
tween body-mass index and mortality.

Methods 10 a prospective study of more than 1 mil
ion adults in the United States (457,785 men and
588,360 women), 201,622 deaths occurred during 14
years of follow-up. We examined the relation between
body-mass index and the risk of death from sl caus
e in four subgroups categorized according to smok
ing status and history of disease. In healthy people
who had never smoked, we further exsmined wheth:
er the relation varied according to race, cause of death,
or age. The relative risk was used to sssess the rela:
tion betwean mortality and body-mass index

Results The association between body-mass. in.
dex and the risk of death was substantislly modified

the curve for body-mass index and mortality was
found at a body-mass index of 23.5 10 24.9 in men
and 22.0 to 23.4 in women. Amang subjects with the
highest body-mass indexes, white men and women
had a relative risk of death of 2.58 and 2.0, respec-
tively, as compared with those with a body-mass in.
dex of 23.5 to 24.9. Blsck men and women with the
highest b 55 indexes had much lower risks
desth (135 and 1.21), which did not differ significantly

om 1. igh body-mass index was most predic-
tive of death from cardiovascular disease, especially in
man (relative risk, 2.90; 95 percant confidence inter-
val, 2.37 10 3.66). Hevier men and women in all age
groups had an increased risk of death

Conclusions The risk of death from all causes, car-
diovascular diseass, cancer, or other diseasoes

weight for both men and women in all age groups.
The risk associated with & high body-mass index is
groater for whites than for blacks. (N Engl J Med
1999;341:1097-105.)

199, Massschusents Modica Socity

relation between body weight and mor

es; the opti-
mal weight
& 10 age, race, or sex; and whether the
increased death rates often observed among very lean
people are causal or an artifict of leanness due to
smoking or concurrent iliness. Debate about the po
tential hazards of excessive leanness has received dis
ate atention in 3 culture in which obesity
prevalent

ody weight and mortality! ' supports the
hypothesis of a curvilinear relation, in which the risk
is increased among the very heavy and the very lean.
However, many of the studies that found increased
risk 10 be associated with leanness have been criti-
cized"™ for failing w exclude smokers and people
with concurrent illness. Several prospective scudies that
excluded smokers and those with existing disease
sed the notion of a curvilinear relation,
hat, overall, death rates increase linearly
iposity, with 0o excess risk among
very lean *16:215
Other areas of controversy pertain to whether the
optimal weight for longevity increases with age or

ings that the relative risk of d
adiposity decreases with increasing
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Figure 1. Multivariate Relative Risk of Death from All Causes
among Men and Women According to Body-Mass Index, Smok-
ing Status, and Disease Status.

The four subgroups are mutually exclusive. Nonsmokers had
never smoked. The reference category was made up of sub-
jects with a body-mass index of 23.5 to 24.9.
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Figure 2. Multivariate Relative Risk of Death from Cardiovascu-
lar Disease, Cancer, and All Other Causes among Men and
Women Who Had Never Smoked and Who Had No History of
Disease at Enrollment, According to Bady-Mass Index.

The reference category was made up of subjects with a body-
mass index of 23510 249,
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Body Mass Index and All-Cause Mortality in a Large
Prospective Cohort of White and Black U.S. Adults

Alpa V. Patel*, Janet S. Hildebrand, Susan M. Gapstur

Epidemiology Research Program, American Cancer Society, Atlanta, Georgia, United States of America
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Remaining controversies on the association between body mass index (BMI) and mortality include the effects of smoking
and prevalent disease on the association, whether overweight is associated with higher mortality rates, differences in
associations by race and the optimal age at which BMI predicts mortality. To assess the relative risk (RR) of mortality by BMI
in Whites and Blacks among subgroups defined by smoking, prevalent disease, and age, 891,572 White and 38,119 Black
men and women provided height, weight and other information when enrolled in the Cancer Prevention Study Il in 1982.
Over 28 years of follow-up, there were 434,400 deaths in Whites and 18,702 deaths in Blacks. Cox proportional-hazards
regression was used to estimate multivariable-adjusted relative risks (RR) and 95% confidence intervals (Cl). Smoking and
prevalent disease status significantly modified the BMI-mortality relationship in Whites and Blacks; higher BMI was most
strongly associated with higher risk of mortality among never smokers without prevalent disease. All levels of overweight
and obesity were associated with a statistically significantly higher risk of mortality compared to the reference category (BMI
22.5-24.9 kg/m?), except among Black women where risk was elevated but not statistically significant in the lower end of
overweight. Although absolute mortality rates were higher in Blacks than Whites within each BMI category, relative risks
(RRs) were similar between race groups for both men and women (p-heterogeneity by race =0.20 for men and 0.23 for
women). BMI was most strongly associated with mortality when reported before age 70 years. Results from this study
demonstrate for the first time that the BMI-mortality relationship differs for men and women who smoke or have prevalent
disease compared to healthy never-smokers. These findings further support recommendations for maintaining a BMI
between 20-25 kg/mz for optimal health and longevity.

ebrand JS, Gapstur SM (2014) Body Mass Index and All-Cause Mortality in a Large Prospective Cohort of White and Black U.S. Adults. PLoS
ONE 9(10): €109153. doi:10.1371/journalpone.0109153
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Associations of anthropometric measures L
on breast cancer risk in pre- and

postmenopausal women—a case-control

study

Renata Pacholczak”, Wiesiawa Kiimek-Piotrowska and Piotr Kusmiersz

Abstract

round: The type of st halance which plays
asubstantial role i breast jon between various
athiopometric characteristics and breast cancer rigk

conducted on 487 wom

1 the Oncalogy Cen

2004, Measurements were divided into four cateqories: overall body size (body mass index [BMI, waist

dircumference (WC), waist-hip ratio [WHR]), regional body sizes (skinfold thickne s
body proporions. Addi

e data were b

when the P value was less

ty associated with the
08,

843 mm, OR, 0

03-0.28) and postmencpausal womel
risk of breast cancer, Thickne

of hip-to-sh
ratio in both premenopausal wormen
OR, 013; 95 % €|, 005-0.33) were strong
and subscapular skinfolds increased the risk
Conclusions: Wamen with breast cancer present with an obese type of sibouette with a speciic cancentration
of fa tissue in the central and upper parts of the

Keywords: Br Obesity, BV, WHR

el
o

cer, Anthroy

Background and their value is linked to estrogen and androgen
There are many studies which confirm that breast levels [10-14] However, results of different studies
cancer is strongly amociated with body size (1-7).  remain discordant.

Characteristics which are generally taken into account  Notably, peripheral fat tissue plays a substantial role in
when assessing body shape inchule height, weight, body  the synthesis uf sex steroid homones in women. Thus,
mass index (BMI), waist-hip ratio (WHR), and waist  ater menopausal transition, besity leads to a higher
circumlesence (WC) [1-5, 8, 9], All these measurements  kevel of estrogen and androgens which are mitogenic
are found to be comrelated with menopausl status, agents for breast cells. Equally, & has been found that
the moment of disgnosis of breast cancer in chese
wormen is delayed and chemotherapy & less efficient (15]
Moseover, abesity is & sgn of bad detary habits and lack

‘Anthropometric measurements were directly taken

accordance with International Standards for Anthrop|

metric Assessment [17] by trained interviewers with (

digital scales to measure weight (without clothes ar

shoes); (2) a large anthropometer (which measur,
between 0 and 60 cm in 0.1-cm increments) to locali

specific anthropometric marks (such as basion, verte
symphysion, lumbal, acromial, liocristal, and supraste
nal marks); (3) Martin breadth calipers to measure h|

width (biiliocristal diameter between the outer edges
the iliac crest); shoulder width (biacromial diametes

Conclusion

Obesity has reached an epidemic level. It should be a
matter of great concern due to the negative health
complications it is associated with such as higher cancer
rates. Our study revealed that women with breast cancer
present with a typical android silhouette and visceral
obesity, which is more common in men, along with
altered body proportions and increased thickness of the
skeleton. Some simple anthropometric characteristics
(WHR; BMI; skinfold thicknesses; widths of shoulders,
elbow, ankle, and wrist; and circumferences of thigh and
wrist) and the estimation of body proportions may be a
valuable tool for women assessment in order to disclose
groups at a higher risk of developing breast cancer in

wrist, elbow, knee, and ankle widths (all measuremenp . ¢ ure

‘were taken at midpoints); and arm width (at a mid-aci
miale-radiale point); (4) chest depth caliper to meas-
ure transverse and sagittal chest diameter (at nipple
level); (5) anthropometric non-stretchable tape to
measure height (without shoes, looking straight ahead,
with shoulders down, with participants standing next to
the wall), waist circumference (at the midpoint between
the lower margin of the last palpable rib and the top of
the iliac crest), hip circumference (at the widest part of
the buttocks on the level of greater trochanter), neck cir-
cumference (on the level of the laryngeal prominence),
and arm, thigh, and wrist circumferences at midpoints;
and (6) skinfold caliper to measure triceps skinfold thick-
ness (at the midpoint of the back of the upper arm),
subscapular skinfold thickness (at the lower angle of the
scapula), suprailiac skinfold thickness (at the one quarter
of the distance between the navel and anterior superior
iliac spine), and calf skinfold thickness fat midpoint). In
order to take the mentioned measurements, we used
Mikropolis” anthropometric measuring kit.

To estimate body proportion, we calculated body mass
index (BMI by dividing weight [kg] with the square of
height [m]), waist-to-hip ratio (WHR), and additienal
anthropometric indexes such as the length of the trunk
(from suprasternal mark to symphysion), hip-to-shoulder
ratio, hip-to-height ratio, shoulder-to-height ratio, and
trunk-to-height ratio.
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Conclusion

Using a large cohort of individuals with detailed electronic health records, we were able to show that not only is BMI strongly and
independently associated with the risk of being diagnosed with T2D, but also that the magnitude of this positive association is larger for

higher BMI values. Further research on the associ

on between BMI and the risk of developing T2D should include the time to the incident

T2D diagnosis and, if data are available, account for individuals’ pre-diabetic status and the timing and duration of obesity.

RESEARCH Open Access

The association of body mass index with the risk
of type 2 diabetes: a case—control study nested in
an electronic health records system in the United
States

Michael L Ganz', Neil Wintfeld?, Qian Li', Veronica Alas’, Jakob Langer’ and Mette Hammer”"

Abstract

Objectives: Obesity is a known risk factor for type 2 diabetes (T2D). We conducted a case-control study to assess
the association between body mass index (BM) and the risk of being diagnosed with T2D in the United States.
Methods: We selected adults (2 18 years old) who were diagnosed with T2 (defined by ICD-9-CM diagnosis codes
or use of anti-diabetic medications) between January 2004 and October 2011 (‘cases’) from an electronic health
vecords database provided by an integrated health systerm in the Middle Adantic region. Twice as many individuals
enrolled in the health system without a T2D diagnosis during the study period (‘controls’) were selected based on
age, sex, history of cardiac comorbidities or hyperinflammatory state (defined by C-reactive protein and erythrocyte
sedimentation rate), and use of psychiatric or beta blocker medications. BMI was measured during one year prior to
the first observed T2D diagnosis (for cases) or a randomly assigned date (for controls); individuals with no BMI
measure or BM < 185 ka/m’ were excluded. We assessed the impact of increased BMI (overweight: 25-29.9 ka/m’;
Obesity Class | 30-349 kg/m?; Obesity Class I 35-39.9 kg/m? Obesity Class lll: 240 kg/m?), relative to normal BMI
(185-249kg/m?), on a T2D diagnosis using odds ratios (OR) and relative risks (RR) estimated from multiple logistic
regression results.

Results: Weinduded 12,179 cases (mean age: 55, 43% male) and 25,177 controls (mean age: 56, 45% male). We
found a positive assodation between BMI and the risk of a T2D diagnosis. The strength of this association increased
with BMI category (RR [95% confiden ce intervall: overweight, 1.5 [1.4-1.6]; Obesity Class I, 25 [2.3-26]; Obesity Class
1I, 3.6 [34-38 Obesity Class Il 5.1 [4.7-5.5).

Odds Ratios (95% Confidence Intervals)

116(10.5-12.8)

Overneight Obesity Class |

Obesity Clss 1t

Obesity Chass 11

Relative Risks (95% Confidence Intervals)
514755

15(1.4-16)

Overaeight Obesty Class1 ~ ObesayChiss I Obesity Class 111

Data source: Geisinger Health Systems electronic health records, January 2004-October 2011

Figure 2 Odds Ratios and Relative Risks of T2D Diagnosis, by BMI Categories. Data source: Geisinger Health

people with a lower B

Conclusions: BMI s strangly and independently associated with the risk of being diagnosed with T2D. The
incremental association of BMI category on the risk of T2D is stronger for people with a higher BMI relative to

Keywords: Obesity, Risk of type 2 diabetes, Electronic health records

System electronic health records, January 2004-October 2011. Odds ratios and 95% confidence intervals
(Cl) were estimated using logistic regression, adjusted for baseline demographic and clinical characteristics.
Relative risks were estimating using the method of recycled predictions and 95% Cls were estimated from
bootstrap replications. BMI categories: normal: 18.5-24.9 kg/m?; overweight: 25-29.9 kg/m?; Obesity Class
I: 30-34.9 kg/m?; Obesity Class II: 35-39.9 kg/m?; Obesity Class Iil: 240 kg/m?.
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Abstract

Pumpose  The role of body size in prostate cancer etiology
is unclear and potentially varies by age and disease sub-
type. We investigated whether body size in childhood and
adulthood, including adult weight change, is related to
total, low—intermediate-risk, high-risk, and fatal prostate
cancer.

Methods We used data on 1,499 incident prostate cancer
cases and 1,118 population controls in Sweden. Body fig-
wre at age 10 was assessed by silhouette drawings. Adult
‘body mass index (BMI) and weight change were based on
self-reported height and weight between ages 20 and 70.
We estimated odds ratios (ORs) with 95 % confidence
intervals (Cls) by unconditional logistic regression.

Lifetime body size and prostate cancer risk in a popu| sumsion of retied vogy

Elisabeth Maller - Hans-Olov Adami + Lorelei A. Mucci *
Cecilia Lundholm * Rino Bellocco * Jan-Erik Johansson -
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Fig. 1 Pictogram with
silhouette drawings used for

figure at age 10

Results Height was positively associated with prostate
cancer. Overweight/obesity in childhood was associated with
454 % increased risk of dying from prostate cancer compared
tonormal weight, whereas a 27 % lower risk was seenin men
who were moderately thin (drawing 2) in childhood
(Piena = 0.01). Using BMI <22.5 as areference, we observed
inverse associations between BM122.5 to <25 at age 20 and
all prostate cancer subtypes (ORs in the range 0.72-0.82), and
between mean adult BMI 25 0 <27.5 and low—intermediate-
risk disease (OR 0.75. 95 % CI 0.55-1.02). Moderate adult
weight gain increased the risk of disease in men with low BMI
at start and in short men.

Conclusions Our comprehensive life-course approach
revealed no convincing associations between anthropometric
measures and prostate cancer risk. However, we found some
leads that deserve further investigation, particularly for early-
life body size. Our study highlights the imporntance of the time
window of exposure in prostate cancer development.
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We conclude that in this Swedish population the rela-
tionship between body size and prostate cancer depends
both on disease subtype and on age of exposure. Our resuls
should, however, be interpreted with caution as no clear
dose-response was observed except for a few associations
and considering the possible limitations related to the case—
control design and the assessment of exposure. Body size
early in life seems to be more important than body size late
in life: hence, future studies on the role of body size in
prostate cancer etiology clearly need to take the time
window of exposure into consideration.
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Conclusion

The best measure of adiposity in research should be based on study purpose, the
required precision, cost, feasibility, specified outcome parameters and the intended
use of results. Often, a more precise measure is better, but it may not be affordable
or absolutely necessary to answer a given research question. More precise measures
have advantages in determining disease etiology, but may be less advantageous for

use in messages to promote public health.
(Stevens y col., International Journal of Obesity (2008) 32, S60-S66)
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