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Lebenserwartung Manner USA

Healthy | 18,0 | 14,2 | 10,8 | 7,9 5,8 | 4,3

Average | 12,4 | 9,3 6,7 4,7 3,2 | 2,3

Frail 6,7 | 4,9 3,3 2,2 1,5 | 1,0
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Lebenserwartung Frauen USA

Healthy | 21,3 | 17,0 | 13,0 | 9,6 6,8 | 4,8

Average | 15,7 | 11,9 | 8,6 5,9 3,9 | 2,7

Frail 9,5 | 6,8 4,6 2,9 1,8 | 1,7
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Combined Impact of Health Behaviours
and Mortality in Men and Women:
The EPIC-Norfolk Prospective Population Study

Kay-Tee Khaw"*, MNicholas Warehamj, Sheila Blnghama, Ailsa WEIch1, Robert Luben1, Nicholas Da;f'

1 Department of Public Health and Primary Care, Institute of Public Health, University of Cambridge School of Clinical Medicine, Cambridge, United Kingdom, 2 Medical
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Research United Kingdom with
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Association, British Heart . . . . . .
Foundation, Research Into Ageing, There is overwhelming evidence that behavioural factors influence health, but their
and the Academy of Medical combined impact on the general population is less well documented. We aimed to quantify the

Science. The sponsors had no role in . . . . TR o .
the design and canduct of the study, potential combined impact of four health behaviours on mortality in men and women living in

wllection, management, analysis the general community.
and interpretation of the data, and
preparation, review, or approval of
the manuscript. Methods and Findings

gmzﬂi;gegtﬁammmamhﬁrs We examined the prospective relationship between lifestyle and mortality in a prospective
e population study of 20,244 men and women aged 45-79 y with no known cardiovascular

disease or cancer at baseline survey in 1993-1997, living in the general community in the
Acadumic Editor: Man Loper, The United Kingdom, and followed up to 2006. Participants scored one point for each health

lImhsareity of Miwanclamd discrealia

et
'y

Y

KRANKEI;IHAUSEF}L—I;’DENBRUNN 27.02.2008



Table 1. Health Behaviour Score: Score One Point for Each of the
Health Behaviours Below for a Total Score of Zero to Four

Health Behaviour

How Scored

Smoking habit
Fruit and vegetable

intake

Alcohol intake

Physical activity

Nonsmoker = 1

Five servings or more daily as indicated

by blood vitamin C = =50 nmol/l = 1

One or more, but less than 14 units, a
week = 1. One unit = approximately 8 g
of alcohol; i.e., one glass of wine, one small
glass of sherry, one single shot of spirits,
or one half pint of beer

Mot inactive = 1; i.e., if sedentary occupation,
at least half an hour of leisure time activity
a day; e.g., cycling, swimming; or else a
nonsedentary occupation with or without
leisure-time activity
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Table 2. Distribution of Variables in 20,244 Men and Women Aged 45-72 y without Known Cardiovascular Disease or Cancer in EPIC-
Morfolk at Baseline 1993-1997 and Mortality after Follow-Up to 2006 (Average 11 v)

Variable Category Men (n = 9,181) Women (n = 11,063)
Age [y)® -_ 584 (9.32) 57.9 (9.3}
Body mass index (kg/m’)* - 264 (3.2) 26.1 14.2)
Smoking status MNewer smokers 34.7 (3,182) 57.0 (8,311}
Former smokers 534 (4899) 31.7 (3,507)
Current smokers 12.0 (1,100) 11.3 (1,245)
Physical activity Inactive 275 (2,524) 27.0 (2,987)
Moderately inactive 253 (2,319) 32.9 (3,628)
Moderately active 236 (2,164) 23.3 (2,574)
Active 237 (2,174) 16.9 (1,874)
Alcohol drinking MNondrinker 9.3 (B58) 16.8 [1,855)
1 to <7 units a week 416 (3,816) 50.0 (6,527)
7 to =214 units a week 220 (2022) 16.5 [1,828)
14 to =21 units a week 11.9 (1,096) 5.4 [599)
21 or more units a week 15.1 (1,389) 1.2 [254)
Body mass index <25 kg/m® 337 (3,092) 45.3 (5,003)
25 to =30 kg/m* 53.7 (4,927) 38.7 (4,278)
=30kg/n? 126 (1,152} 16.0 (1,765)
Plasma vitamin C level =250 mimaol/| 53.1 (4874) 28.5 (3,148)
=50 mmal/l 469 (4,307) 71.5 (7,915)
Health behaviours® 0 12 (114) 0.7 82)
1 93 (B55) 5.0 (552)
2 279 (2,568) 18.1 (2,002)
3 402 (3,688) 37.1 (4,100)
4 21.3 (1,958) 391 4,327)
Sacial class I 7.7 (699) 6.4 (696)
Il 385 (3473) 35.3 (3,812)
Il nenmanual 12.3 (1,108} 119.9 (2,145)
Il manual 252 (2,277) 21.2 (2,203)
IV 13.3 (1,204} 13.3 (1,441)
L 29 (266) 3.9 [414)
Mortality by 2006° Al cause 126 (1,161} 7.4 (B16)
Cardiovascular causes 4.5 (409) 2.4 (267)
Cancer 5.2 (475) 3.3 (354)
Nor-CVD noncancer 30 (277) 1.7 (185}
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Table 4. Mortality Rates and Relative Risk of All-Cause Mortality by Number of Health Behaviours, Adjusted by Age, Sex, and Body Mass
Index, and Stratified by Cause, Sex, Age, Body Mass Index, and Social Class in 20,244 Men and Women Aged 45-79 y without Known
Cardiovascular Disease or Cancer in EPIC-Norfolk 1993-2006, Cox Regression Model

Mortality Category No. of Events/n Number of Health Behaviours
4(n=6285 3(n=7788) 2in=4568) 1(n=1407) 0O(n= 196)
Mortality rate {n) - - 5.1 (318) B8 [682) 14.3 (651) 197 (277) 250 (49)
By cause Al cause 1,577/20,244 1 1.39 (1.21=1.60) 185 (1.70=2.25) 252 (213=300) 404 [295=554)
Cardiovascular 676/20,244 1 1.59 (1.23=-206) 247 (191=-3.19) 336 (249-451) 502 (293-881)
Cancer B835/20,244 1 121 [0,99-1.48) 187 (148-2.22) 194 (1.48-254) 374 (234-598)
Mon-CVD, noncancer  462/20,244 1 153 (1.16=203) 166 (1.23=2.24) 270 (192-382) 356 (1.77=7.16)
By sex Men 1,161/9,181 1 142 (1.26=1561) 1598 (1.75=2.24) 258 (2.22=299) 411 (3.15=5.37)
Women 810/11,063 1 132 (1.09=160) 191 (155=2.33) 249 (191=325) 523 (3.50=-782)
By age group =65 y 641/14,358 1 132 (1.09=160) 1590 (155=-2.33) 249 (151=325) 523 (3.50-781)
=65 1,336/5,886 1 151 (1.29-1.77) 206 (1.75-2.41) 268 (222-323) 358 (251-5.11)
By body mass index <25 kg/m” 692/8,005 1 126 (1.01-1.55) 190 (1.53-2.36)  2.44 (1.85-321)  2.87 (1.62-5.08)
25 to <30 kg/m® 946/9,205 1 144 (1.18-1.76) 201 (164-2.47) 260 (203-334) 503 (3.20-792)
=30 kg.l"mi 33528917 1 168 (1.12=2.52) 206 (1.37=3.08) 251 (1.58=401) 4.26 (2.06-8.78)
By social class Monmanual 1,061/11,933 1 1.29 (1.11-1.51}) 1.83 (1.57-2.14) 248 (204-301) 463 (3.08-6.72)
Maniual B821/7 857 1 1.70 [1.37-2.09) 229 (1.86-2.84) 285 (2.23-3563) 404 (274-5958)
Excluding deaths within 2 y 1,818/20,085 1 145 (1.26-167) 201 (1.74-2.32) 283 (2.39-336) 448 (3.27-6.14)

KRANKENHAUS “LINDENERUNN

27.02.2008



1.1

1.0

Health behaviors

4

B —
o 2
I

[
T | _ _ _ o 0
0 2 4 B 14

Cumulative Survival

[
.
—r
-
[

YEARS

Figure 1. Survival Function According to Number of Health Behaviours

in Men and Women Aged 45-79 Years without Known Cardiovascular

Disease or Cancer, Adjusted for Age, Sex, Body Mass Index and Social
} Claﬂ_a, EPIC-Norfolk 1993-2006 27.02.2008
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Table |. Criteria for level of healthy ageing

Instrumental
activitics of
daily living”

ol

clt-rarted funcron®

Basic
Level of Mini-Mental ~ Delayed Word  activities of
healthy ageing State Exam® Recall® daily living®
Excellent =28 =7 5
Very good =26 =0 5
Good =24 =5 =4

Excellent
Excellent/very pood
Excellent/very good/pood

* Mini-Mental State Exam (range 0=30), Delaved Word Recall (range 0-=10), basic activities of daily living (range 0=5,

items are feeding, dressing, standing, walking, wileting), instramental activities of daily living (range 0=5, items are reading,

using the telephone, telling time, taking medication, and handling money), self-rated function (response categories are

poor/fair/ good very good /excellent).
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Table 2. Prevalence of brain infarcts and Alzheimer pathology by level of healthy ageing

Prevalence of neuropa Lhulugic conditons

Brain Alzheimer Brain infarces +
Level of hﬂﬂlth‘_ﬂ ﬂgﬂi['%_r'i MNoneP infarces® unl‘_c p:uhn.mlm:-*_f_:" unl‘_: Alzheimer [':rathulu*_f_:
o B 05% CIF B 05495 C1 i 05% C1 i 05% C1
Excellent 7 B5.7 42.13-99.64 14.3 (.36=57.87 L — L —
Very gmnl 15 11100 32.29_83.66 6.7 0.17=-31.95 20100 4. 33 _48.09 13.3 1.66 =440 .46
Crowond 28 4209 24 466282 28.6 132248 .67 254) 10.69—-44 87 30 009-18.35
Cither 171 17.5 12.16=24.09 13.5 B.72-19.5) 308 32374752 292 22 55-36.67

1 Based on measures at the last exam before death of global cognidve funcdon (Mini-Mental State Exam), short-term memory (Delayed
Word Reeall), basic and instrumental activities of daily living, and self-rated functon (ability to take care of oneself).

B No brain infarcts visible to the naked eve, did not meet neuropathologic eriteria for Alzheimer's disease, and had no other conditions that
could impair cognition, based on brain autopsy.

€ (Ine or more brain infarces visible to the naked eyve.

4 Met neuropathologic eriteria for Alzheimer's disease.

* Confidence interval.

i

"

Y

NI, L 27.02.2008



Physical Activity Recommendations
and Decreased Risk of Mortality

Michael F. Leitzmann, MD, DrPH; Yikyung Park, S5cD; Aaron Blair, PhD; Rachel Ballard-Barbash, MD;
Traci Mouw, MPH: Albert R. Hollenbeck, PhD: Arthur Schatzkin, MD, DirPH

Arch Intern Med. 2007:167 (22):2453-2460

 National Institute of Health-American Association of Retired Persons
(NIH-AARP) Diet and Health Study

o 252.925 Frauen / Manner — 1.265.347 Personenjahre Follow-up
e 7.900 starben

* Gruppe 1: korperlich inaktiv
* Gruppe 2: 30 min mafige korperliche Aktivitat (fast) taglich
* Gruppe 3: 3 x 20 min korperliches Training / Woche

Sterblichkeit reduziert 27 % (RR 0,73, 95% CI 0,68 — 0,78) [Gruppe 1]

bzw. 32 % (RR 0,68, 95% CI 0,64 — 0,73) [Gruppe 2]

bzw. 50 % (RR 0,50, 95% CI 0,46 — 0,54) [Gr. 1 + 2]
SO - 27.02.2008



The Association Between Physical Activity
in Leisure Time and Leukocyte Telomere Length

Lynn F. Cherkas, PhD; Janice L. Hunkin, BSc; Bernet 5. Katoe, PhD; J. Brent Richards, MD;
Jeffrey P. Gardner, PhD; Gabriela L. Surdulescu, MSc; Masayuki Kimura, MD, PhD;

Xiaobin Lu, MD; Tim D. Spector, MD, FRCP; Abraham Aviv, MD Arch Intern Med. 2008:168(2):154-158
[ Adjusted for age, sex, and
extraction year [ F= 001)
O Adjusted for ape, sex, extraction
vear, BMI, smoking, and SES | P= 002)
7.3+ 112
724 n=151 T
n="%
ﬁ. 719 n=47 n=>588 + 1 l -
3 JE = 2.401 Zwillingspaare
@ ) n= .
. I 1 T (249 Méanner)
£ weisse Rasse
= 6.8+
6.7 1
Inactive (1) Light {2) Moderate (3) Heawy (4)
Physical Activity

Figure 1. Mean telomere length and standard error bars by physical activity
kevel in leisure time. See the “Methods” section for an explanation of the
s activity levels. BMI indicates body mass index; kb; kilobases; and

KRANKEI;IHAUS\ LINDENBRUN SES, SOCioeconomic status. 27.02.2008



Exceptional Longevity in Men

Modifiable Factors Associated With Survival and Function to Age 90 Years

Laurel B. Yates, MD, MPH; Luc Djoussé, MD, MPH, D5c; Tobias Kurth, MD, 5cD;
Julie E. Buring, 5¢D; J. Michael Gaziano, MD, MFH Arch Intern Med. 2008:168(3):284-290

All 5 adverse factors [ 4
Sedentary + hyperiension + obestly + smaking [T ]9
Sadentary + hyperlension + obesily + diabetes ] 11
Sedentary + abesity + diabetes |14
Sedentary + hyperiensian + diabetes 119
Sedentary + hyperiensian + obesily =
Sedentary + smaking |2
Sedentary + diaheles ] 25
Sedentary + abesity E:
Sedentary + hypertensian ] 38
Smaking ] 25
Diabetes ] 28
Obesily ] 32
Hypertension ] 42
Sedentary ] 44
Na adverse lactors ] 54

0 10 20 0 0 50 60
Probability of Survival to Age 90 Years, %

Figure. Prabahility of an additional 20-vear survival to ane 90 vears for a 70-year-old man, according to the presence of 0 to 5 modifiable adverse factors at
baseline, including smoking, diabetes, obesity, hypertension, and sedentary lifestyle, or their comman clustering.
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Korperliches Training und Demenz |

BMJ 2004,;329:761
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Korperliches Training und Demenz Il

Exercise Is Associated with Reduced Risk for Incident Dementia
among Persons 65 Years of Age and Older

Eric B. Larson, MD, MPH; Li Wang, MS; James D. Bowen, MD; Wayne C. McCormick, MD, MPH; Linda Teri, PhD; Paul Crane, MD, MPH;
and Walter Kukull, PhD

Ann Intern Med. 2008;144:73-81

1.740 Studienteilnehmer, mittl. Alter 74 Jahre, 60 % Frauen,
Follow up 6,2 Jahre

Exercise: 2 15 min an korperlicher (sportlicher) Aktivitat

Test: PPF (Performance-based Physical Function), 4 Domanen
Mit 0 bis 4 Punkte bewertet (Range 0-16)

KRANKEQHAUSE”E;'DENBRUNN 27.02.2008



Korperliches Training und Demenz Il
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Figure 1. Kaplan-Meier survival estimates for the
probabilities of being dementia-free.
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Persons who exercised 3 or more times per week were more likely to be
dementia-free than those who exercised fewer than 3 umes per week.
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Korperliches Training und Demenz IV

Figure 2. Kaplan-Meier survival estimates by exercise and
performance-based physical function (PPF) levels.

Kaplan-Meier Survival Estimates by Exercise Levels, PPF Score = <10
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Kaplan-Meier Survival Estimates by Exercise Levels, PPF Score = 11-12
1.00—

0.75

Dementia-Free
o
L
=
|

0.00

I | I [ | | | |
65 70 75 B0 g5 90
Age during the Study, y

Kaplan—-Meier Survival Estimates by Exercise Levels, PPF Score = 13-16
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Ernahrung

KRANKEI;IHAUSE";‘EIEIDENBRUNN 27.02.2008



Fastiood, Fernbedienung,
Fetipolster
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FlUssigkelitshaushalt

— Verglichen
= Lebensalter
20 Jahre
Anteil des Korperfettes  Plasma- Gesamt- Extrazellular-
am Korpergewicht volumen kOrperwasser flissigkeit
BR Uber65Jahre | junge Menschen
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Vitamin D

CAUSES OF VITAMIN D DEFICIENCY IN OLDER PERSONS

)
light \‘ VY
lUse of /‘

.- ™\ 25(OH)

vitamin D

W

J1 Vitamin D / a

intake / Il 1e< Hydroxylase

sunblock

1l 1,25(0H),
vitamin D
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CALCIUM, VITAMIN D, VITAMIN B-12
SUPPLEMENTS

Not all people need these supplements,
check with your healthcare provider

USE SATURATED AND TRANS FAT, SUGAR
AND SALT SPARINGLY

Saturated and Trans Fats = =

Added Sugar= a

Salt = =

LOW- AND NONFAT DAIRY PRODUCTS
3 OR MORE SERVINGS

DRY BEANS AND NUTS, FISH,
POULTRY, LEAN MEAT, EGGS
2 OR MORE SERVINGS

DEEP-COLORED FRUIT

BRIGHT-COLORED VEGETABLES
2 OR MORE SERVINGS

3 OR MORE SERVINGS

Choose whole grains and
fortified foods such as
brown rice, 100% whole-
wheat bread, and

bran cereals

WHOLE, ENRICHED AND
FORTIFIED GRAINS
AND CEREALS

6 OR MORE SERVINGS

WATER/LIQUIDS ___ _ Choose water, fruit
8 OR MORE — —= i ‘j’.. or vegetable juice,
SERVINGS ! ! ﬁ il @ E : ﬁ low- and nonfat
milk, or soup
f+ High-fiber choices @ Copyright 2002 Tufts University
. ."\.‘\‘ :.‘._.-,‘I
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Physiologische Sarkopenie

Alter Muskelmasse | Fettmasse
(kg) (kg)
20-29 24 15
40-49 20 19
60-69 17 23
70-79 13 25

KRANKENHAUS “LINDENBRUNN
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JAntl-Aging”

e Ja? Kursbuch

. Anti-Agin
e Nein ? Bt
e Jein ?
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JAnti-Aging*®
Wenig seriose Ansatze

 Theoretische,
e Zellversuchs- und
e Tierversuchsergebnisse

auf den Menschen
ZuU Ubertragen

R .
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JAnti-Aging”

o Korperliches Training / Aktivitat
(Kraft, Ausdauer, Beweglichkeit)
* Richtige Ernahrung

e Reduktion / Elemination von
RiIsikofaktoren

e Soziale Beziehungen
o Geistige / Intellektuelle Aktivitat
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