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Body size and physical function

Height

Body mass index (BMI)

Birth weight

Physical function — systematic review
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Height and mortality
Batty et al. Econ Hum Biol, 2009

US life insurance studies relating height to mortality experience
according to age of issuants (results are ratio of actual to expected
maortality, expressed as a percent).

Supplement to Medico-Actuarial Build and Blood
the Medical Mortality Pressure Study
Impairment Study Investigation ({1935-1953")
({1885-1927) (1909-1912)

Age 20-29 years

Short” 92 96 105

Medium 104 110 101

Tall 114 122 108

Age 30-39 years
Short 99 107 107

Medium 100 109 102
Tall 110 113 a9
Age 40-49 years

Short 102 110 110
Medium 102 109 108
Tall 101 120 98
Age 50-59 years

Short 113 108 116
Medium 96 109 108
Tall 100 101 105

< Years in parentheses refer to period of height collection.

b Height cut-offs were undefined in the original reporis. Source:
Actuarial Society of America and Association of Life Insurance Directors
(1932), Society of Actuaries (1959a,b)
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Height and mortality

e Shorter height — higher all cause mortality risk
e Association possibly weaker in women than men

e Varies by cause of death

e Shorter height - higher risk of CVD, respiratory
disease, (injury/suicide?)

e Taller height - higher risk of some cancers
(colorectum, breast, central nervous system,

skin, endometrium, thyroid, blood) - Gunnell et al.
Epidemiol Rev, 2001
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Asia-Pacific Collaboration - Lee et al. yE 2009
21,000 deaths in 510,000 men and women
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How far back in the life course is an effect
observed?

e Height as index of childhood diet, psychosocial
stressors, socioeconomic conditions and chronic
illness

e Investigate these factors directly

e Adult leg length is a marker of early childhood
growth

e Leg length more strongly related with CHD risk
¢ Less clear for cancers
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Components of childhood height (<8 years)
and CHD and cancer mortality
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Gunnell et al. JECH, 1998
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Socioeconomic inequalities

e Better socioeconomic position - taller height

e Associations with height appear to be
independent of socioeconomic position

e Height may explain some of the socioeconomic
inequalities in CHD mortality
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Body mass index and mortality: 900,000
individuals and 57 studies
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Prospective studies collaboration, Lancegggn(g)09
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How far back in the life course is an effect
observed?

e Studies in adolescence

e Higher BMI - higher mortality risk
Studies in childhood/adolescence

e Positive or J-shape association

Tracking of BMI into adulthood
Locus of fat deposition during adolescence

Overweight children have unfavourable levels of
CHD risk factors, greater arterial stiffness and
CIMT
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Adolescent and early adult BMI and all cause
mortality: 1946 British birth cohort

Males

Mortality and BMI at 15 years, males

Females 15 years

Mortality and BMI at 15 years, females

. p=0.02 p=0.3
20 years

Mortality and BMI at 20 years, males

Mortality and BMI at 20 years, females
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Strand et al. submitted
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Childhood BMI and all cause mortality:
1946 British birth cohort

Females 2 years Males
Mortality and BMI at 2 years, males

Mortality and BMI at 2 years, females
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BMI at 2 years, standardised

Mortality and BMI at 4 years, males
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Mortality and BMI at 4 years, females
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Early life BMI and fatal and non-fatal CHD
(731,337 individuals and 23,894 CHD events)

Eflect siza

Study (95% CI) % Weight
Young adults 18 to 30yrs

Galanis M 25 (31) —_—-— 124 {112, 1.37) 138

Jeffreys 22 (33) 1 - 1.09{ 057, 1.23} 125

Rosangren M 20 (44) —_— - 1.03 { 094, 1,13} 145

Falkstadt M 19 (26) - 1.32 {126, 1.37} 17.3

Yamell M 13 (42) E - 1.20{1.06 126} 122

Willett F 18 (45) - 1.31 {123, 1,40} 16

Hoffmans M 18 (43) - - - 115 1.02, 1.27} 135
Subtatal ———e 1189117, 1,28} 100.0
Chnildren 7 to <18 yrs

Lawlor M 17437} ~— 080{0.71, 114y BB

Bjorge 17 (46) - 135 {124, 1.48) 175

Must 13-18 (39} - - 149 {1.08 205} 58

Barker 11 (11) - 1.03 {092 115} 159

Gunnel 7-15 (32) | - 1.04 { 089 1.22) 129

Ernksson M 7 {22} - 1.01 { 0.94, 1.08) 183

Baker 7 {10} - 1.05{ 1.04, 1.07} 208
Subtotal —_— 1.09 { 1.00, 1.20} 100.0
Chnilden <Tyrs

Lawdor 5 {12} -t 0.87 {0.85 110} 375

Gunned 2-6 (32} 1 - 1.10{0.85, 1.42) 183

Barker 2 {11] == 0.85{0.77, 0.93} 441
Subtotal — 0.64 { 082, 1,07} 100.0

[aX:] 1 15 2
Ralativa risk of CHD cutcoma per 50
Early BM| protective Early BN harméul

Owen et al, IJO 2009
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Childhood BMI and fatal and non-fatal CHD
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Socioeconomic inequalities
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e Strong socioeconomic gradient in obesity

e Current evidence suggests that adult BMI explains
some but not all of the SEP inequalities in mortality

e Adjustment usually for single measure of BMI
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Birth weight and all cause mortality
Baker et al. Epidemiol 2008

Fetal programming (Barker)
Birth weight used as a proxy of fetal growth

Danish study of 216,464 men and women
born 1936-1979

U-shaped relationship

e Lowest birth weight category compared with
average 17% increased risk

e Highest birth weight category compared
with average 7% increased risk
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Birth weight and cause-specific mortality
- Baker et al. Epidemiol 2008

e Positive linear for cancer

e U-shaped for circulatory disease and all other
causes

e No sex differences
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Birth weight and IHD (fatal and non-fatal)

BIRTH WEIGHT AND ISCHEMIC HEART DISEASE

First Author Effect size %% Weight
and Reference 8% C1)
Stein [7] - 056 (0.15 - 2.04) 0.1
Roschoom [29] 4 037 (0.14 - 0.98) 02
Martin [37] : 065 (0.30- 1.39) 03
Forsen [27] —_—— 075 (0.46-1.21) 07
Leon [26] —— 083 (0.63 - L.OY) 22
Forsen [27] —— 086 { 0.67 - 1.O8) 28
Wadsworth [ 3] —_— 082 (0.65 - 1.04) 2%
Lawlor [36] - : 062 (0.50 - 0.78) EX]
Andersen [33] —— 086 { 0.69 - 1.08) 3z
Frankel [24) — 089 (0.72- 1.10) 3is
Eriksson [30] = 074 { 0.60- 0.91) ERH
Eriksson [35] i — 103 (088 - 1.21) [
Lawlor [34] —— 080 [ 068 - 0L94) L)
Gunnarsdottir [31] —-— 08T (0.74 - 1.01) 69
Eriksson [28] —0— 088 (0.77 - 1.01) £3
Leaon [26] —m 077 ( 0.68 - 0.E8) 93
Rich-Edwards [25] - 085 (0.7E-0.94) 186
Osmond [23] -- 084 (0.77-0.92)  ZLE
Owerall » 084 (0.8 - 0LEE) 1000
T T T
o1 0,25 0.5 1 1.5
Risk of IHD
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Huxley et al. AJCN 2007

Unit for Lifelong Health and Ageing




Beyond body mass index

e Association with BMI unclear at older ages

e Cohort changes in association between BMI and
mortality

e Other measures of obesity

e Length of time overweight/obese

e Weight loss in adult life

e Life course patterns of fat and muscle mass
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Physical capability and mortality - systematic
review — Cooper, Kuh, Hardy et al.

e The ability to perform physical tasks in order to function
independently in daily life

e Objective measures include: grip strength, chair rises,
gait speed and standing balance
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Objective measures of physical capability

e Useful indicators of current status

e Are they also useful predictors of future health and
mortality?

Systematic review to establish whether the
associations of these measures with mortality:

e are found consistently

e are found in samples who are healthy and
community-dwelling at baseline

e vary by sex, length of follow-up, age at
measurement
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Hazards ratios of mortality per 1 kg increase in grip strength

Study author/s (sex) (Total N (no. of deaths)) HR (95% CI)

Al Snih (B) (N=2488 (507)) —‘— 0.96 (0.95, 0.97) :
Cawthon & Ensrud (M)(MrOS) (N=5631 (1070)) = 0.96 (0.95, 0.97)
Cawthon & Ensrud (F)(SOF) (N=9700 (5536)) "T 0.97 (0.96, 0.98)
Cesari 2008* (B) (N=335 (71)) _:_°_ 0.98 (0.96, 1.00)
Gale (B) (N=800 (756)) ' = 0.99 (0.98, 1.00)
Katzmarzyk (B) (N=8148 (269)) ——°— 0.98 (0.96, 1.00)
Klein (B) (N=2612 (194)) —— ' 0.95 (0.93, 0.97)
Newman* (B) (N=2292 (286)) —°-;— 0.97 (0.95, 0.99)
Rantanen (M) (N=6040 (2900)) —°-- 0.97 (0.96, 0.98)

——

Sasaki (B) (N=4821 (2407)) 0.98 (0.97, 0.98)
Shibata* (M) (N=192 (59)) 1 - 1.00 (0.99, 1.01)
Shibata* (F) (N=221 (43)) — 0.99 (0.96, 1.02)
Syddall (B) (N=714 (52)) 0.95 (0.91, 0.99)
Takata* (B) (N=642 (94)) 0.97 (0.93, 1.02)
Overall (I-squared = 89.5%, p < 0.001) 0.97 (0.96, 0.98)

Adjusted for age, sex, body 911 1 11
size (or *multiple factors) Hazards ratio per 1kg increase in grip strength
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Hazards ratios of mortality comparing slowest with fastest quartile
of walking speed

Study author/s (sex) (Total N (no. of deaths))

HR (95% CI)

Al Snih* (B) (N=2185 (381))

Klein (B) (N=2556 (161))

Rolland (F) (N=7716 (721))

van den Beld (M) (N=402 (179))

Woo (B) (N=1833 (408))

Overall (I-squared = 25.2%, p = 0.25)

2.90 (1.83, 4.60)

—————— 6.25(2.79, 14.02)

2.52 (1.37, 4.63)

2.16 (1.38, 3.38)

3.00 (2.08, 4.33)

2.87 (2.22, 3.72)

T
Adjusted for age, sex & .0713 1

T
14

body size Hazards ratio slowest vs. fastest quartile in walking speed

Results from meta-analyses of hazards ratios of mortality comparing
each quartile of walking speed with the fastest quartile (n=5)

HR (95% CI)

|
|
Slowest quartile ! —— 2.87(2.22,3.72)
2 i —— 1.77 (1.45, 2.17)
3 5—0— 1.38(0.99, 1.92)
|
Fastest quartile " 1.00
:
|
|
T II T
1 3.72

From models adjusted for age,
sex & body size

12



Hazards ratios of mortality comparing slowest with fastest quartile

of chair rise time

Study author/s (sex) (Total N (no. of deaths))

HR (95% Cl)

Cawthon & Ensrud (M)(MrOS) (N=5712 (1091)) _T_

Cawthon & Ensrud (F)(SOF) (N=9688 (5509)) -~

Guralnik & Patel (B) (N=5231 (1423)) -'—‘—

Rolland (F) (N=7012 (721)) —’—

van den Beld (M) (N=393 (176)) —é_’—

Overall (I-squared = 81.9%, p < 0.001) @

1.96 (1.62, 2.37)

1.50 (1.38, 1.63)

2.25(1.82, 2.78)

1.90 (1.26, 2.87)

2.74 (1.75, 4.30)

1.96 (1.56, 2.45)

T T - T
.233 1 4.3
Adjusted for age, sex & Hazards ratio slowest vs. fastest quartile in chair rise time

body size

Standing balance and all-cause mortality

5 sets of results (each from a unique
study)

- method of measuring standing balance not
consistent and so unable to meta-analyse
results

- all studies found evidence to suggest that
poorer performance associated with higher
mortality rates

MRC | Medical Research Council
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How far back in the life course is association
observed?

Stratification Grip (unit) Grip (q) Walking Chair rises
speed
None 14 14 5 5
Age (y) = 60 3 4 0 0
61-70 4 2 1 0
>70 7 8 4 5
Follow-up (y)
<5 5 5 4 1
6-10 4 2 1 3
11-20 2 2 0 1
>20 3 5 0 0
Region
N. America 8 7 2 3
Japan 2 1 0 0
Other 4 6 3 2
Sex Male 10 12 4 3
Female 9 10 4 3
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How far back in the life course is association
observed?

Stratification Grip (unit) Grip (q) Walking Chair rises
speed
None
Age (y) < 60
61-70
>70
Follow-up (y) p<0.01
<5 2.16 (1.70, 2.75)
6-10 2.26 (1.88, 2.72)
11-20 1.43 (1.33, 1.54)
>20 1.39 (1.15, 1.70)
Region
N. America
Japan
Other
Sex Male
Female
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Explanations

e Publication bias

e Confounding

e Sub-clinical disease (reverse-causality)
e Underlying ageing process

e Developmental risk factors e.g. growth, social
environment
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