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Overweight and obesity are defined as abnormal or excessive fat accumulation that presents a risk to health.
A crude population measure of obesity is the body mass index (BMI), a person’s weight (in kilograms) divided
by the square of his or her height (in metres). A person with a BMI of 30 or more is generally considered
obese. A person with a BMI equal to or more than 25 is considered overweight.

Overweight and obesity are major risk factors for a number of chronic diseases, including diabetes,
cardiovascular diseases and cancer. Once considered a problem only in high income countries, overweight
and obesity are now dramatically on the rise in low- and middle-income countries, particularly in urban
settings.
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A crude population measure of obesity is the body mass index (BMI), a person’s weight (in kilograms) divided
by the square of his or her height (in metres). A person with a BMI of 30 or more is generally considered
obese. A person with a BMI equal to or more than 25 is considered overweight.

Overweight and obesity are major risk factors for a number of chronic diseases, including diabetes,
cardiovascular diseases and cancer. Once considered a problem only in high income countries, overweight
and obesity are now dramatically on the rise in low- and middle-income countries, particularly in urban
settings.

Commission on Ending Childhood Obesity

Tasked with producing a report specifying which approaches and which combinations of interventions are likely
to be most effective in different contexts around the world

General information Technical information

Fact sheet on obesity and overweight Childhood overweight and obesity

Recommendations for healthy diets
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1975 1990 2016
Prevalence of obesity among adults, BMI Prevalence of obesity among adults, BMI 2 30 Prevalence of obesity among adults, BMI 2 30
> 30 (age-standardized estimate) (%)f (age-standardized estimate) (° ’o)’ (age-standardized estimate) (? ’o)’
18+ years 18+ years 18+ years

WHO region | Both sexes Male Female Both sexes Male Female Both sexes Male Female
Africal] 2.0[1.4-28] 06[0.3-1.1] 3.3[2.2-4.8] 3.9([3.3-45] 1.4[1.0-2.0] 6.1[5.1-7.2]| 10.6[9.6-11.7] 5.6[45-6.8] 15.3[13.6-17.1]
Americas | 95[7.8-11.4] 7.4[53-99] 115[89-145] | 151[13.8-16.5] 125[10.7-14.4] 17.6[15.6-19.6] | 28.6[26.6-30.5] 259 [23.2-28.8] 31.0[28.2-33.7]
South-i:?; 0.4[0.2-0.7] 0.2[0.1-0.4] 0.6[0.3-1.1] 1.0[0.8-1.3] 0.5[0.4-0.8] 1.6[1.2-2.1] 4.7 [3.9-5.6] 3.3[2.4-4.3] 6.1[4.9-7.6)
Europe | 9.9(8.2-11.9] 6.4[4.7-8.4] 12.8[9.9-16.1] | 141[13.0-152] 10.8[9.5-12.1] 16.9[15.3-18.6] | 23.3[21.7-24.9] 21.9[19.8-24.1] 24.5[22.2-26.7]
Eastern : ) ; 11.3] g 165) | 208[19.1-226] 157[135-18.1] 26.0[23.4-28.7]
Mediterranean | 57 4-0-7.71 26[1.543] 9.0[5.8-12.8] 99[8.7-11.3]  58[46-7.2] 143[121-165]| 208 6] [13.5-18.1] [23.4-28.7]
w::g;lg 0.8[0.6-1.1] 05[0.3-07) 1.1[0.7-1.7] 16[13-18)  1.1[09-13]  21[1.725]| 64[5277]  6.0[4480]  67[5.187)
54 29[22-37]  63[5.1-7.5] : 48[4.3-54]  86[7.99410 434 (124.139) 11.1[102122] 15.1 [14.0-16.2]
(WHO) Global | 47[4.054) 3500 411 eap17g | 825372 sousse  sepesy| 1124139 110102422 111140162
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OBESITY

Excessive accumulation of adipose tissue
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Obesity and Its Metabolic Complications:
The Role of Adipokines and the Relationship between Obesity,
Inflammation, Insulin Resistance, Dyslipidemia ang} .4 glucose and

Nonalcoholic Fatty Liver Disease lipid homeostasis

Un Ju Jung and Myung-Sook Choi * .
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WGO REVIEW ARTICLE

Obesity and the Elderly

Elisabeth MH Mathus-Vliegen, MD, PhD



Obesityis a major public health problem The

populationis growingolder andthe prevalence
of obesity,evenamongolder agegroup,is rising

progressively

Obesity (and the relative comorbidities and
disabilities)may interferewith independency
and activities of daily living and with
guality of life.

Increased costs for its treatment and
prevention are | u s thy h éedserneed for {8
medicatign a lower need of nursing home &g
admissioanda betterqualityof theremainingjfe s

MathusVliegenEM. Xlin Gastroentero] 2012; 46:533 44



OBESI Té NELLOARREVARNIA

USA. Prevalenceof obesityin elderly Americans(60 yearsand older) would increasefrom 32% in 2000 to
37.4%in 2010.

The Behavioural Risk Factor Surveillance System provideddataon 52 921 subjectsaged65 yearsand
older, 20.3% of whom were ¢ | a s asbemgplibseln the agegroup 65 to 74 years,25% hada BMI of O 30
kg/n?. 16.6%prevalencen the 75- to 84-yearagegroupand9.9%prevalencen the O 85-yearagegroup

The Scottish Health Survey. Between 1998 and 2008 BMI continuedto rise between age 60 and 70,
especiallyn women In that sameperiod,waist circumferenceshoweda 5 to 10 cm increasein both sexesat
agedetween50 and70 years

France. In thoseaged65 yearsor olderthe prevalencef obesityas17.9% and similann bothsexesWith older
agethe prevalencedecreasedrom 19.5% in those aged65 to 69 yearsto 13.2%in those aged80 yearsand
older. Anincreasedaistcircumferenc® 102 cmin malesandO 88 cmin femaleswaspresentn 47.6% of subjects
Spain. 35% of subjectsaged65 yearsor oldersu eredfrom obesity(30.6% of malesand 38.3% of females)and
61.6%hadanincreasedvaistcircumferencg50.9% of malesO 102 cm and69.7%of femaleO 88 cm).
Netherlands . Obesity was presentin 18% of menand20% of womenaged60 yearsor olderwhereas40% of
menand56%of womenhadanincreasedvaistcircumferencg @02 cm for menandO 88 cm for women)

MathusVliegenEM. Xlin Gastroentero] 2012; 46:533 44
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Sovrappeso e obesita

e La maggior parte delle persone ultra 64enni (57%) risulta in eccesso ponderale, il
42°% risulta in sov il % risul -

e L'eccesso ponderale (sovrappeso o obesita), fra gli anziani si riduce all’aumentare

elleta: fra 1 -/4enni riguarda i o delle persone, scende a 70 fra i -
===84denni e al 44% negli ultra84enni.
e L'eccesso di peso appare significativamente piu frequente nelle classi
socioeconomiche piU svantaggiate; tra ultra 64enni con basso livello istruzione & Ar en tO
pan al 60% (43% in sovrappeso € 17% obesi), fra chi dichiara di avere molte
difficolta economiche risulta in eccesso ponderale il 63% (44°% in sovrappeso e
19% obesi). "lt.b*_.l.ﬂ_‘j#
e Gli anziani in eccesso ponderale hanno profili di salute piu critici nspetto alla
popolazione generale: sono piu frequentemente ipertesi (65% vs 60°%), diabetici
(24°/o Vs 20°/o).
e L'analisi regionale evidenzia, come accade per gli adulti, un chiaro gradiente Nord-
Sud che mostra fra i residenti nelle Regioni meridionali quote piu alte di anziani in ]| calo ponderale fisiologico
sovrappeso o obesi.

o Superati 1 75 anni di eta, l'indice di massa corporea € comunque soggetto a
variazioni legate a fattori biologici e patologici e se all'aumentare dell’eta si riduce

la quota di anziani in eccesso ponderale, aumenta progressivamente 1a quota g
Ersone che peraono peso Indipendentemente dalla loro volonta
e L3 percentuale di anzian: che peraono peso Znauznone maggiore del 5% del peso

iniziale o maggiore di 4,5 kg rilevata negli ultimi 12 mesi) indipendentemente dalla
loro volonta & pari all'11% fra 1 65-74enni, 15% tra | 75-84enni e 18% fra gli over
85enni

e Questo aspetto, che & un fattore potenzialmente fragilizzante, si venfica piu spesso
nelle donne (15% vs 12% negli uomini) e tra coloro che hanno molte difficolta
economiche (16% vs 10% fra chi dichiara di non avere difficolta economiche).
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Eccesso ponderale

Prevalenze per caratteristiche socio-demografiche - PDA 2012 d.-*P ASS'
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Salute delle persone in eccesso ponderale
Prevalenze di patologia per eccesso ponderale- PDA 2012

70% 4 65%

60%

60%

50%

40%

30%

20%

10%

ipertens. insuff. renale diebete infarto mal. resp.

m sovrappeso/obesi ®pop. generale
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Eccesso ponderale
Prevalenze per Regione di residenza - PDA 2012
Valore di pool:57,2% (IC 95% 56,3-58,2%)

M % significativamente superiore a
& % non significativamente diversa dal pool
3% significativamente unfenore al pool
LJNo dati

* Lombardia, Fvg e Marche hanno partecipato solo con una Azienda.
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WGO REVIEW ARTICLE

Obesity and the Elderly

Elisabeth MH Mathus-Vliegen, MD, PhD

In Europethe prevalenceof obesityincreasewith ageto peakat about60 years
Thereafterpodyweightschangdittle andbeginto declinein older age

The Scottish Health Survey, 192808
- Theoverallprevalenceof obesityshowedlittle increase
- BMIcontinuedto rise (slowly) betweenage60 and70, especiallyn women
- Waist circumferenceshowedab to 10 cm increase in both sexesat agesbetween50 and
/0 years
This disproportionatacreasen waistcircumferenceith a smalleincreasen BMI may indicate
1) gain in visceral fat mass

2) loss of lean tissue
MathusVliegenEM. Xlin Gastroentero] 2012; 46:533 44



AGEING AND CHANGES IN
BODY COMPOSITION AND METABOLISM

AGE 2070

Progressive decrease of flee mass (mainly muscle) of 40% whereas fat mass rises with
Loss of muscle mass more evident at the end of the 5th decade for both sexes, but women gain greater fat mass

e
Sasa

I 1
._‘:l ’

Young = 20 years Middle age = 50 years Old age > 70 years

AFTER 70
Fatfree mass and fat mass decrease in parallel

MathusVliegenEM. Xlin Gastroentero] 2012; 46:533 44



AGEING AND CHANGES IN
BODY COMPOSITION AND METABOLISM

FAT DISTRIBUTION CHANGES

Adipose Redistribution

Ectopic Lipid
Deposition

Increasingly deposited in skeletal muscle and in the liver

FFA

Impaired insulin action through locally released
free fatty acids

Increased pancreatic fat with declining b  -cell function

Increase in visceral fat (more marked in women)

Impaired glucose tolerance




AGEING AND CHANGES IN
BODY COMPOSITION AND METABOLISM

METABOLIC CHANGES

2% to 3% per decade after age |20

4% per decade after age 50 —— Decline of basal metabolic rate &
(30% overall age 20H70)

Decreased intensity and duration of physical activity

Decreased postprandial energy expenditure (decreased fat oxidation)



ENERGY EXPENDITURE WITH AGEING

3000
Total: 2800 3000 -
: | 8 Elderlyaged90-101; n =103
2500 - i @ Eiderly Old, aged60-75; n = 58
" RWR 0 Ol o
_ 2500 - A Young Youngaged20-35; n = 53
g 59002 Total 2000
3]
: _—
° 2000
: AEE §
g TEF ¢
1 >
o Z 1500 -
S 1000 -
i
1000
500 -
RMR
' o 30 40 50 60 70 80 90

Young Elderly
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AEE: Activity energyexpenditure FFM: FatFree masfRMR: Restingmetabolicrate; TEF:Thermiceffectof food

Johannsen DL ar®avussitt. Aging health. 2010; 6: X3%7



Come misuriamo
'obesita nell’anziano?



WHICH MEASURE OF ADIPOSITY BEST PREDICTS THE IMPACT OF
OBESITY ON HEALTH OUTCOMES INTHE ELDERLY?

Weight
Body Mass _ (in kg) BMI
Index Heighfz %
(in m) BODY MASS INDEX

The relationship between BMI and disease risk is less close in the elderly than in younger

UNDERESTIMATION OVERESTIMATION

Changes in body composition Loss of height



WHICH MEASURE OF ADIPOSITY BEST PREDICTS THE IMPACT OF
OBESITY ON HEALTH OUTCOMES INTHE ELDERLY?

| I ||||1|||lll||l||l|lln|llll|ll.
m 10«

| 1) Illllw’llllll'lllllllll'llll i
0cm, .. S
Lol ooonhiny

Erellv ——rr | WAI ST Increased risk Greatly increased risk -
CIRCUMFERENCE |

Correlates highly with total fat and intraabdominal fat

Increased risk

Better predict adverse health ects of obesity in the elderly”

The measurement should be makalfway between
the iliac crest and the lower anterior ribs
with the patient standing, at the end of expiration



PERCENT BODY FAT
(total weight of fat divided by total weight)

Dual-Energy X-ray Absorptiometry
Computed Tomography
Magnetic Resonance Imaging

THEY CAN DIFFERENTIATE
VISCERAL FROM SUBCUTANEOQOUS FAT

Only research purpose, relatively expensive

Bioelectrical Impedance devices

THEY CANNOT DIFFERENTIATE
VISCERAL FROM SUBCUTANEOUS FAT

Fast, easy, painless, and cheap

Bioelectrical impedance devices work well in
healthy individuals with stable water balance




PERCENT BODY FAT
(total weight of fat divided by total weight)

Massa grassa )

2-4% _ 10/12%
essenziale Percent body fat
” Age 20-39 Age 40-59  Age 60-79
6-17% R aane J ) 14-24%
normale Women
Massa grassa BMI <185 21 23 24
18-25% superiorealla  ” 25-31% BMI > 25 33 34 36
norma -
BMI > 30 39 40 42
Superiore Massa grassa Superiore
al 25% elevata-obesita ” al32% Men
BMI < 18.5 8 11 13
BMI > 25 20 22 25
Percent body fat increases with age at | gy 30 55 23 30

every given BMI in both men and women |
Cetin DC, Nasr G. Cleve Clin J Med. 2014; 81611



BMI and all-cause mortality in older adults: a meta-analysis'™

Jane E Winter, Robert J Maclnnis, Naiyana Wattanapenpaiboon, and Caryl A Nowson

Background: Whether the association between body mass index reported anthropometric measurements, adjustment for intermedi-
(BMI) and all-cause mortality for older adults is the same as for ary factors, and exclusion of early deaths or preexisting disease did

younger adults is unclear. not markedly alter the associations, although there was a slight
Objective: The objective was to determine the association between attenuation of the association in never-smokers.
BMI and all-cause mortality risk in adults =65 y of age. Conclusions: For older populations, being overweight was not

Design: A 2-stage random-effects meta-analysis was performed of found to be associated with an increased risk of mortality; however,
studies published from 1990 to 2013 that reported the RRs of all- {hare was an increased risk for those at the lower end of the recom-
cause mortality for community-based adults aged =65 y. mended BMI range for adults. Because the risk of mortality increased
Results: Thirty-two studies met the inclusion criteria; these studies ;, (1der people with a BMI <23.0, lm

included 197,940 individuals with an average follow-up of 12 y. TheriE WaToht Status in this group to address any modifiable causes
With the use of a BMI (in kg/m ?) of 23.0-23.9 as the reference, of weight loss promptly with due consideration of individual comor-
there was a 12% greater risk of mortality for 2 BMI range of 21.0- bidities. Am J Clin Nutr 2014;99:875-90.

21.9 and a 19% greater risk for a range of 20.0-20.9 [BMI of 21.0-

21.9; HR (95% CI): 1.12 (1.10, 1.13); BMI of 20.0-20.9; HR (95% Do)( ‘..‘-
CI): 1.19 (1.17, 1.22)]. Mortality risk began to increase for BMI PARA
>33.0 [BMI of 33.0-33.9; HR (95% CI): 1.08 (1.00, 1.15)]. Self- BES\T‘(
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In older people, the effect of obesity is complex
The threshold value at which BMI confers mortality risk is higher in the elderly than for
younger adults

In this age group being overweight or obese is paradoxically associa
with lower mortality rates fromobesityrelateddiseases

In young individuals obesity is primarily a risk for cardiometabolic i
but the function of fat mass as nutritional reserves becomes more imj
advanced age




THE BMIALONE: IMPERFECT MEASURE OF OBESITY

THE SURVIVAL EFFECT
People who are susceptible to the negative effects of obesity die sooner, and those wt
survive until old age may be resistant to the effects of obesity

UNHEALTHY WEIGHT LOSS
Smoking and diseases such as cancer that can cause early death may also induce wei
further complicating the relationship between BMI and death. After age 80, the associat
between BMI and the risk of death is weak because those with a low BMI include not o
those who have always been lean and physically active, but also those who lost weig
through chronic ill health or smoking

REVERSE CAUSATION IN CARDIOVASCULAR DISEASES
eThe di sease 1 tself | s t he cause of a

HIGHER BMI, GREATER MUSCLE MASS
Better health of ptter elderly, whose



Original Article & Journal of INTERNAL MEDICINE

C. Bamia, et al. Journal of Internal Medicine. 2010; 268: 133—-144

Weight change in later life and risk of death amongst the
elderly: the European Prospective Investigation into Cancer
and Nutrition-Elderly Network on Ageing and Health study

Objective. Later life weight change and mortality
amongst elders.

Design. Nested case—control study.

Setting. Six countries from the European Investigation
into Cancer and nutrition — Elderly, Network on Age-
ingand Health.

Subjects. A total of 1712 deceased (cases) and 4942
alive (controls) were selected from 34 239 partici-
pants, = 60 years at enrolment (1992-2000) who
were followed-up until March 2007. Annual weight
change was estimated as the weight difference from
recruitment to the most distant from-date-of-death
re-assessment, divided by the respective time.

Outcome measures. Mortality in relation to weight change
was examined using conditional logistic regression.

Results. Weiﬁl_lt loss >1 kg zear‘l was associated with
statistic significant 1ncrease eat ris

overwelght/obese = ].99; Yo Cl: 1.17-2. .In
angiyses By time interval since weight re-assessment,
the association of mortality with weight loss was
stronger for the interval proximal (<1 year) to death
(OR = 3.10; 95% CI: 2.03-4.72). The association of
mortality with weight gain was stronger at the interval
of more than 3 years and statistically significant only
amongst overweight/obese (OR = 1.58; 95% CI:
1.07-2.33). Similar patterns were observed regarding

death from circulatory diseases and cancer.

Conclusions. In elderly, stable body weight is a predictor
of lower subsequent mortality. Weight loss is associ-
ated with increased mortality, particularly short-
term, probably reflecting wunderlying nosology.

Weight gain, especially amongst overweight/obese el-
ders, is also associated with increased mortality, par-

ticularlylonger term.
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W hat is the best threshold forhigh -r i sk WC 1 n the popul at

Pain
Selfreported mobility limitations
Incontinence
WAIST . .
h Cardiovascular disease
CIRCUMFERENCE Knee osteoarthritis
Diabetes

Healthrelatedqualityof life
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Investigatorgrospectivelytook 4,996 measurementsn 2,232 peoplewith a meanageof

70, from 1992through 2006
They concludedthat the best cutoffs for predictingthe health risks of obesity in the

elderlywere 109cm (43 inches)in menand98 cm (39 inches)in women

Optimal cutoffs recommended for abdominal obesity for patients age 70 and older
100 to 106 cm in meand|ess than 99 cm in womienth considering the shapes of the
associations with 1T mportant heal t|
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