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Sarcopenia definitions
Diabetes muscle mass and muscle strenght
Underlying biological mechanisms

Functional impact of sarcopenia in older diabetic patients

Potential treatments



What is Sarcopenia?

Age-related decline in muscle mass
and strength (weakness)

25 years 75 years

BONE

FAT




Sarcopenia: operational definitions

Older subject

Patient presents with
(> 65 years)* poor physical function

Measure gait @
speed
‘ Weaknhess? ‘

YES

Look for
Measure grip Measure muscle other causes
strength mass Low Muscle of poor
Mass? performance

YES
J [ Normal ]
Look for non-
Low mass is mass causes of
Sarcopenia J [ No sarcopenia possible cause of poor physical
weakness function
Cruz-Jentoft A J et al. Age Ageing 2010;39:412-423 Studensky et al. JGMS 2014;69:547-558




Etiopathogenesis and risk factors

* Humoral factors
Chronic state of
Hormonal factors inflammation
JHGH 1L-1p, TNFa, and IL-6
LIGFI Oxidative stress
J Testosterone
LEstrogens
. TMi yostatm GENETICFACTORS
Genetic programming
4 Neural plasticity
Nutritional factors
| Protein uptake NERVOUS SYSTEM
L Antioxidant diet FACTORS
Annmma L Alpha motorneurons
Vitamin deficiency Apoptosis
Neurotoxicity
I Motorunit
JNumber of fibres

>
> e

5
} Beas-Jmenenz et al. Rev Andal Med Deporte 2011



Major population-based studies investigating skeletal
muscle mass distribution according to diabetes status

Study reference

Population
(n diabetics)

follow-up

Skeletal muscle groups
{and methods)

Results

Cross-sectional studies

Health ABC
Park et al. [10]

InCHIANTI
Volpato et al. [7]
Look AHEAD
Heshka et al. [11]

KSOS
Kim et al. [12]

Baltimore
Longitudinal Study
of Aging

Kalyani et al. [13]

2618
(485)

835
(95)
1560
(1318)

810
(414)

587
(=)

Total lean mass (DEXA)

Leg muscle mass (DEXA)

Armm muscle mass (DEXA)

Crude calf muscle area (CT)
Standardized calf muscle area (CT)
Whole body lean mass (DEXA)
Trunk lean mass (DEXA)

Leg lean mass (DEXA)

Arm lean mass (DEXA)

Total lean mass (DEXA)

Appendicular skeletal muscle mass/
height® (DEXA)

Skeletal muscle index (total skeletal
muscle mass/weight) (DEXA)

Standardized midthigh muscle area
(CT)

Significantly higher in diabetic participants

Significantly higher in diabetic participants

Significantly higher in diabetic participants

Significantly higher in diabetic participants

No difference between groups

Significantly higher in diabetic participants

Significantly higher in diabetic participants

Significantly lower in diabetic participants

No difference

Significantly lower in diabetic male participants, no
difference in women

Significantly lower in diabetic female participants, no
difference in men

Significantly lower in diabetic participants

Inversely associated with higher fasting and OGTT values of
both glucose and insulin

Source: Bianchi & Volpato. Acta Diabetol, 2016 @



Role of Muscle Mass and Muscle Quality in the
Association Between Diabetes and Gait Speed

With Diabetes

Characteristics Without -
Diabetes Diet Hypoglycemic Al
agents
N 740 37 58 95
Age (yr), mean £SD 73.8+6.5 75.4+6.8 72.9+5.7 73.916.2
Gender (%)

Female 55.9 37.8 48.3 447
BMI (kg/m?), mean £SD 27.3%£3.9 28.7+3.6 28.7+4 .4 28.7+4.1*
Physical activity level (%)

Moderate 43.4 48.6 53.4 51.6

High 41.9 37.8 29.3 32.6
Fasting glucose (mmol/l)
mean +SD 4.94+0.62 7.661x2.41% 8.08+2.227 7.92+2.29t
Duration of diabetes (yr), _ 0 (0-3) 9.5 (4-20) 5.0 (0-13)

median (IQR)




Lower-limb skeletal muscle characteristics in people
with and without diabetes: The INCHIANTI Study

B No diabetes B No hypoglycemic agents [J Hypoglycemic agents
75 A
70
65 -
60 -
95 1

50 A

45 A

Calf muscle area

(cm?)
All p adjusted for age and gender

Source: Volpato et al, Diabetes Care, 2012



Major population-based studies investigating skeletal
muscle mass distribution according to diabetes status

Study reference Population Skeletal muscle groups Results
(n diabetics) {and methods)

follow-up

Frospective studies

Community-dwelling 3153 Total lean mass (DEXA) Significant loss in diabetic participants
chinese cohort (442) Appendicular lean mass (DEXA) Significant loss (adjusted for diabetes-related conditions) in
Lee et al. [14] 4 years diabetic participants
Health ABC 2675 Midthigh muscle cross-sectional area  Significant loss in diabetic female
Park et al. [15] (632) (€T Significant loss in undiagnosed diabetic participants
6 years Total lean mass (DEXA) No difference
Trunk lean mass (DEXA) Significant loss in undiagnosed diabetic participants
Appendicular lean mass (DEXA)
MrOS 3752 Total lean mass and appendicular lean  Significant loss in participants with untreated diabetes,
Lee et al. [16] (1403 IFG, 496 mass (DEXA) diabetes treated without insulin sensitizers, or IFG
diabetics) Significant lower loss for diabetic participants treated with
3.5 £ 0.7 years insulin sensitizer

DEXA dual-energy X-ray absorptiometry, CT computed tomography, Health ABC Health, Aging, and Body Composition Study, InCHIANTI
Invecchiare in Chianti, KSOS Korean Sarcopenic Obesity Study, MrOS Osteoporotic Fractures in Men Study, IFG impaired fasting glucose

» Source: Bianchi & Volpato, Acta Diabetol, 2016 @



Major epidemiologic studies investigating skeletal
muscle strenght according to diabetes

N Significant
Study Follow-Up Gender Skeletal Muscle Groups Association Statistical Adjustment
Cross-sectional studies
HEALTH ABC™ 2618 MenMomen Knee: extension s Age, race, education, smoking, drinking,
Hand: grip strength Yes in men; body mass index, physical activity,
MNao in women comorbidity
INCHIANTE B3S MenMMomen Hip: abduction or adduction  Yes Age, gender
Hip: flexion or extension
Knee: extension or flexicn
Ankle: dorsoplantar flexion
NHANES1999-02" 2573 MenMMomen Knee: extension s Demographics, weight, height physical
activity, CRP
Hertfordshire Cohort Study™ 1391 MenMomen Hand: grip strength s Body weight
SOF= 2864 Women Hand: grip strength No None

Prospective studies

HEALTH ABC™ 1840, 3y MenMomen Knee: extension s Age, gender, race, education, smoking,
drinking, body mass index, physical
activity, comorbidity

SOF* 2864, 49y  Women Grip strength Mo Age, race, clinic site, baseline physical
performance measure, body mass index,
self-rated health, hypertension, and
estrogen use

» Source: De Rekeneire & Volpato, Clinics in Geriatric Medicine, 2014 ﬁ%



Decreased Muscle Strength and Quality in Older
Adults with Type 2 Diabetes (Health ABC Study)

[ ]

Without diabetes

Diabetes

Diabetes with
duration > 6 yrs

Leg muscle quality (Nm/kg)
Arm muscle quality (kg/kg)

Men Women

[ ] Without diabetes

Il Diabetes, A1C < 8%

Diabetes, A1C > 8%

Leg muscle quality (Nm/kg)
Arm muscle quality (kg/kg)

1 1 ;".-‘;;égg.'w 3
< Source: Park et al, Diabetes 2006‘%5



3-year changes in knee extensor strength and muscle
quality by diabetes in the Health ABC Study

Knee extensor torque (Nm)

-18
-20

1 1 1 1
o o AN O
! ! ! |

-10 -
-12 -
-14 -
-16 -

| p=0.001

Muscle strength

1
p=0.026

Adjusted for age
sex, and race

Fully adjusted

Specific torque (Nm/kQg)

0,2 -
-0,4 -
-0,6 -
-0,8 -

-1,2 -
-1,4
-1,6
18—

Muscle quality

1
p=0.034 p=0.018

Adjusted for age Fully adjusted
sex, and race

:

Source: Park et al, Diabetes Care; 2007 @



Skeletal Muscle Mass fat infiltration
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MRI images of the lower limbs of control subjects vs.

Mid-thigh level

Mid-tibia level




Lower-limb skeletal muscle characteristics in people
with and without diabetes: The INCHIANTI Study

B No diabetes B No hypoglycemic agents [J Hypoglycemic agents

80

75
75 - 20
70 - 65

60
65 - 55

50

p<.05

60 - 45

40
55 - 35
50 4 30

25
45 A 20

Calf muscle Muscle Muscle power Knee Muscle
area density (W) extension guality
(cm?) (mg/cm3) torque (kg/dm?)
All p adjusted for age and gender (Ncm/kg)
p 15

Source: Volpato et al, Diabetes Care, 2012



Sarcopenia # Dynapenia

| Cognitive ol Supraspinsal | Spinal 2
Function? Drive Excitability

Neuropathic

! Motor Unit Recruitment
——— Processes

& Discharge Rate
Nervous System

DYNAPENIA |---=-w-peemsmmmcaaneam.
Immunologic A's / Input A's
Contractile

Sarcopeni ; i
F . Physical Quality Architectural A's
Activity I
Excitation-Contraction Fiber Type
Myocellular A's 4 Protein Uncoupling Transformation
Intake




Relationship of Diabetes with BMI and Sarcopenia:
The Glisten Study

EWGSOP FNIH
50% O Not Sarcopenia B Sarcopenia 500 ONot sarcopenia @ Sarcopenia
, -
1 P<001* P<005*
P<001* P=238 39.5%
40% - 40% - ’ 38,1%
33,2%
31,5%
30% - 5 006 30% - 26,3%
20% - 20% - 17,2%
10% - 10% -
| 3,6% |
0% . 0%
BMI =30 Diabete BMI =30 Diabete
SMI: Appendicular skeletal muscle mass/height? SMI: Appendicular skeletal muscle mass/BMI
*age and gender adjusted
p 17 S

Source: Volpato et al, dati non pubblicati



Potential mechanisms of age-related and
disease-related muscle loss

TPro-inflammatory markers } Vascular perfusion

T Oxidative stress } Aminoacid availability
T Catabolic hormones } Anabolic hormones
TDenervation

c'O‘WUIQ‘
p 18 Source: Kalyani et al, Lancet Diabetes 2014 w



Pathways of accelerated muscle loss in type 2 diabetes

Autophagy l

Insulin resistance

_________________

Muscle protein > Loss of muscle

degradation mass and strength

|

Mitochondrial T i

dystunction !

| |

| |

____________ L e e e e e e -

Source: Kalyani et al, Lancet Diabetes 2014 @



Isokinetic Muscle Strength in Long-Term IDDM Patients
in Relation to Diabetic complications

140 -
120 -
.
£ ¢ r=-066 120 -
o i e 0 @ .
g 100 ° b < 1¥107 £
£ S 100 -
o =
O 80 — w A
T B 80 -
a ©
o 60 %
B ° 3 804
= o
[=)
- ®
40 2
e
20 — A“ kle 20 - K“ee
u 1 1 | | i | 1 | ] I | | o I T T T
0 20 40 B0 80 100 120 140 160 180 200 220 240 0 50 100 150 200
Neuropathy rank sum score Neuropathy rank sum score

Source: Andersen et al. Diabetes, 1996;@;



Diabetes, Peripheral neuropathy
and lower extremity function: InChianti Study

Short Physical Performance Battery

1. Balance Tests B
= 10 sec (0 pt) ] g
Side-ky-Side Stand _— 4 ol
” Feet together side-by-side for 10 sec . Ezi:c;;:;l-rr:sr

p = (0] for trend p =001 for trend p < 0.01 for trend

l 10 3¢ {1 gt} ] | 4

= 10 sec (+0 pt)

Semii-Tandem Stand Ga to 5-Mater
Heel of ane foot agaimst side of big toe of the | ===~ = f:..i} $|‘:9gd Tost
other for 10 sec

l 10 se< (+1 pt)

Tandem Stand
Feet aligned heel to toe for 10 sec

l 10 sec (+2 pt)

2. Gait Speed Test <482 sac 4pt
£.82-6.20 sac Ipt

21-8.70 ¢ 20

Meacuree the time required to walk °"1 .70 sac - |:'

& meters at a normal pace (use best of 2 times) | T >8.7 sec 1pt

. . i, ~ . Unabile O pt

Mean SPPB Score

3. Chair Stand Test
Fre-test
Participants fold their arms acrose their chest | semeetio0le Stop (0 pt)
and try to stand up once from a chair N . . .
T Non Diabetics IFG Diabetics
<1119 sec 4pt

5 repeats 11.20-13.69 sec 3 pt T o g =
Measures the time req’m':ed to parform five rises 13 .‘0-16.:\5 sec 2 :;t Dl“ I']'Ettlh 5 Id Ill&
from a chair to an upright position as fast as =16.7 sac 1pt

possible without the use of the amms =60 sec or unable O pt u NI.‘III'I."'FIII.ul_'r' SCOfE = D— | ] NI."I]I'I.'TII.“T\' sCOre = 2 NITIJI'CIFIII.UTI}' O = -,|_+




Potential biological mechanism explaining the
diabetes-related muscle dysfunction

Increased protein degradation
Insulin Resistance Decreased protein synthesis
Mitochondrial dysfunction

Mitochondrial dysfunction
Hype::glycemia Glycation of skeletal muscle myosin
Oxidative Stress
Deregulation of protein synthesis and breakdown
Mitochondrial dysfunction
Chronic inflammation and oxidative Stress Muscle apoptosis
GLUT- down-regulation
Inhibition of insulin receptor activity

Muscle fat infilration

Reduced insulin sensitivity

Worse inflammatory status

Reduced oxidative activity and maximal aerobic capacity

Obesity

Increased weight

Worse glycemic control and glucose tolerance
Increased insulin resistance

Increased risk of diabetic complications
Worse inflammatory status

Physical inactivity

Increased intermuscular adipose tissue

Muscle atrophy

Diabetes complication
Muscle apoptosis

Peripheral arterial disease
Worse oxidative metabolism

Waorse NVC
Diabetic peripheral neuropathy Muscle atrophy

22 SN
< Bianchi & Volpato. Acta Diabetol, 2016 @



Diabetes and risk of physical disability in adults: a systematic @ % *10)

Crazahfark
review and meta-analysis
Cross-sectional and case-control studies
Mobility Disability ADL Disability
A
Odds ratio (95% CI)

Cross-sectional studies A
Bruce (2000)¥ 160 {110-2.33) —_— Odds ratio (95 CI)
Gregg (2000, men)¥ 162 (103-2.24) —— Cross-sectional studies
Gregg (2000; women)*© 2405 (1-47-2-86) — Bruce (2000)* 170(110-2-63) D —
Hiltunen (1936)4 150 (0-B0-2-81) — Hiltunen (1296} 1.50 (0-90-2-50) I
Kalyani (2010) 2.06 (1-65-2.67) —a— Kalyani (2010)% 253 (1-98-3-23) ——
Eriegsman (1997)* 1-89(1-33-2-69) —_— Kishimaoto (1998; men)® 251 (1-03-6-17)
Martinez- Huedo (2011)% 1:70(1-45-1-95) —— Kishimoto (199%; women)'*® 1.61 (0-65-3-C1) e B
McLaughlin 20117 136 (1-19-1.55) —- Maggi (2004; men) 171 (0-84-174) -
Odding (2001 women )™ 1-40 (1-00-1-96) — Maggi (2004; women)¥ 1-6C (1.22-2-73) R —
Odding (2001 men)® 220 (1.50-3.23) —_— Mzholtra (2012)% 1.60 (1-20-2-13) —
Tucker (2000} 107 (135287} — Martinez-Huedo (2011)% 166 (1.37-2-00) .
Wu (2010; men)® 1.20 (0-60-2-40) —— Patel (2006)= 207 (1-68-2.54) —a—
Wu (2010; women)™ 110 {0-40-3-02) Tucker (2000} 2.00 (1-36-2-94) —_—
Subtotal 168 (1.50-1-88) ’ Valderrama-Gama (2002} 274 (1-65-4.55) s
Heterogeneity: p=0-07; ’=39%; Z=5-06 (p<0-0001) W (2003 1.91(1-54-2-17) —a—

Wu (2010; men)® 360 (110-11.78) >
Case-control studies W (2010, women)™ 4-60(1-40-1511) »
Sinclair 2008)5 210 (1-56-2-83) — Subtotal 1-87 (1-66-2-10) ’
Subtotal 210 (1.56-2.83) * Haterogeneity: p=0-06; F=39%; 7=10.30 (p<0-0001)
Z=4-87 (p<0-0001}

I T T T T 1
Total 171(1-53-1.91) ’ 01 02 05 2 5 10
Haterogeneity: p=0-05; I=42%: 7=9.55 (p<0-0001) Reduced disability risk Increased disability risk
Test for subgroup differences: y'=1-86, df=1 (p=0-17); F=46-2%
El~|1 E'!E I2 IE IIC'

Reduced disability risk

Increasad disability risk

Source: Wong et al, Lancet Diab&End; 2013




Diabetes and risk of physical disability in adults: a systematic @ pod @
review and meta-analysis

Longitudinal studies: Mobility Disability

B Risk ratio (95% CI)
Al Snih (2005)° 146 (1-15-1.85) ——
Gregg (2002)" 158 (1.36-1.84) . =
Pennin (2000) 144 (1.27-1.63) +}
Volpato (2003)” 178 (125-2.53) ——
Total 1.51 (1:38-1.64) ’
Heterogeneity: p=0.61; =0%; 7=9.28 (p<0.0001)
I I I I I I

01 0.2 0.5 1 2 L 10
Reduced disability risk Increased disability risk

p 24 Source: Wong et al, Lancet Diab&End; 2013 {:@]:j



Diabetes and risk of physical disability in adults: a systematic @ % pod @
review and meta-analysis

Longitudinal studies: ADL Disability

Longitudinal studies
Reynolds (2003)* 144 (1-05-1.97) - -
Woo (1998)" 1.60(0-90-2.84) S

Subtotal 1.48 (1.12-1.94) E—

Heterogeneity: p=076; ’=0%; Z=278 (p=0-00£)

Total 1-82 (1-63-2-04) ‘
Heterogeneity: p=0.06; F=37%; 7=10-55 (p<0-0001)
Test for subgroup differences: p=0.12; ’=57 6%

01 02 05 1 2 5 10
Reduced disability risk Increased disability risk
B
Risk ratio (95% CI)
AlSnih (2005)° 2.05 (1.58-2.66) —-
Volpato (2003)% 1.57 (1-15-2-14) B

Total 1.82 (1-40-236) <=

Heterogeneity: p=0-20; P=40%; Z=4-51 (p<0-0001)

| | |
01 0-2 0L 1 2 L 10

Reduced disability risk Increased disability risk

Source: Wong et al, Lancet Diab&End; 2013 {:@]:j



Walking disability (walking speed <0.4 m/s) in older
women (Women Health and Aging Study)

Prevalence (%)

0 - Adjusted OR:

1.90 (1.24-2.90)
40 A

30 A
20 A

10 -

0 .
No Diabetes Diabetes

Adjusted for age, race, smoking, education, BMI, knee osteoarthritis,
cognitive impairment, depressive symptoms

Source: Volpato S. et al. Diabetes Care; 2002 @



0,9
0,8
0,7
13
1,2

11

0,9
0,8

0,7

Association of diabetes and gait speed:
Multivariable linear regression analyses

4-m gait speed (m/s)

p<.001

s E

400-m gait speed (m/s)

p=.002

Age-gender

B No diabetes
B No hypoglycemic agents
[J  Hypoglycemic agents

Muscle variables:
* muscle density

* knee extension torque

ankle strentgh
* muscle power

* muscle quality

Source: Volpato et al, Diabetes Care, 2012 @



Percent reduction in the association between diabetes
and gait speed after adjustment for potential mediators

Muscle Density I

Ankle Strength + Knee |

Extension Torque |
| [0 4-meter test

Muscle Power
_ B 400-meter test
i
|

Muscle Quality

- |
All muscle variables . >
—

Fully adjusted




Putative model of the pathway
from diabetes to impaired mobility

Type 2 Diabetes

~,

Hyperglicaemia

T Inflammation and
insulin resistance

Chronic inflammation
Owidative stress

|

Diabetes complications

1

‘™ Total and intra-

Muscle atrophy & apoptosis

abdominal fat Muscle fat infiltration
A
Y
Obesity |Muscle mass and strength
s
v
Reduce physical activity Muscle dysfunction

Impaired Mobility

Source: Bianchi & Volpato. Acta Diabetol, 2016;@?



Potential treatments for age-related and
diabetes-related disability and muscle impairment

» High quality protein supplementation?

Strict glycemic control

» No evidence available

» Risk of hypoglycemia in older people

Insulin sensitizer agents

» Thiazolidinediones ?? No evidence available

Exercise

» Yes but specific RCT are missing



Research

Original Investigation

Effect of Structured Physical Activity on Prevention
of Major Mobility Disability in Older Adults
The LIFE Study Randomized Clinical Trial

Marco Pahor, MD; Jack M. Guralnik, MO, PHD; Walter T. Ambrosius, PhD; Steven Blair, PED; Denise E. Bonds, MD; Timothy 5. Church, MD, PhD, MPH;

Mark A. Espeland, PhD; Roger A. Fielding, PhD; Thomas M. Gill, MD: Erik J. Groessl, PhD; Abby C. King, PhD); Stephen B. Kritchevsky, PhD;

Todd M. Manini, PhD; Mary M. McDermott, BD: Michael E. Miller, PhD; &Anne B. Newman, MD, MPH: W. Jack Rejeski, PhD; Kaycee M. Sink, MD, MAS;

Jeff DL Williamson, MD, MHS; for the LIFE study investigators

Short Physical Performance Battery
1. Balance Tests
= 10 sec (0 pt)
Side-by-Side Stand I
Feet together side-by-side for 10 sec 00 to 4-Meter
Gait Spead Tast
l 10 sec (1 pt)
Semi-Tandem Stand = 10sec GORY 4 ter
Heel of ane foot agaimst side of big toe of the | ==r==r==sm=memmmmi (2 500 R
other for 10 sec
l 10 sec (+1 pt)
Tandem Stand
Feet aligned heel to toe for 10 sec
l 10 sec (+2 pt)
] 3-9.99 sec (+1 pt)
<3 sec (+0 pt)
2. Gait Speed Test <4.82 sec 4 pt
4.82-6.20 sec 3 pt
Measures the time required to walk ] YR TO e 2
4 meters at @ normal pace (use best of 2 times) Unable H St
1
im 2m 3m 4m
3. Chair Stand Test
Pre-test bl
Participants fold their arms across their chest | ammman 232 5 cmam Stop (0 pt)
and try to stand up ence from a chair
lame
<1110 sec 4pt
5 repeats 11.20-12.69 sec 3 pt
Measures the time requirad to perform five rises 13.70-16.69 sec 2 pt
from a chair to an upright position as fast as ~16.7 sec 1pt
possible without the use of the arms ~60 sec or unable O pt

14831 Patients assessed for eligibility

13196 Excluded
2654 SPPB too high
2422 Currently exercising
too frequently
2321 Plan to move within
24 months
626 Currently mobility
disabled
611 Morbidity exclusions
437 Other reasons
4125 Chose not to continue
screening or refused

1635 Randomized

818 Randomized to receive physical
activity intervention
800 Received intervention
18 Did not receive intervention?
10 Reason unknown

4 |llness/health
1 Physician's advice
2 Too busy
1 Dissatisfied

¥

24 No follow-up for primary
outcome®
17 Withdrew
2 Deceased
5 Other

55 Partial follow-up for
primary outcome®

118 Discontinued interventiond

Y
818 Included in primary analysis

817 Randomized to receive health

education intervention
805 Received intervention
12 Did not receive intervention?
(reason unknown)

4

14 No follow-up for primary
outcome®
10 Withdrew
2 Deceased
2 Other
49 Partial follow-up for
primary outcome®

160 Discontinued intervention?
A 4

817 Included in primary analysis




Effect of Structured Physical Activity on Prevention of Major Mobility
Disability in Older Adults: The LIFE Study Randomized Clinical Trial

Physical Activity Health Education
Events, Total Events, Total Hazard Ratio Favors Physical : Favors Health Interactiony

Subgroup No. Participants No. Participants (952 Cl) Activity Education P Value
[overall 246 g18 290 817 0.82 (0.69-0.98) | i
SEX i

Waomen 171 547 204 551 0.82 (0.67-1.01) —— 95

Men 75 271 86 266 0.81(0.59-1.11) = ‘
[Ethnicity/race

Non-Hispanic white 182 604 234 635 0.80 (0.66-0.98) | | 58

Other 64 211 56 180 0.90 (0.63-1.29) n— '
fAge, v

70-79 123 437 138 455 0.85(0.67-1.09) —l— 76

=80 123 341 152 362 0.81(0.63-1.03) . R '
|History of CVD

No CVD 155 582 187 563 0.78 (0.63-0.97) —a— 34

CVD 91 236 103 254 0.93 (0.70-1.24) —— . '

istory of diabetes )

None 114 406 126 414 0.92(0.71-1.19) —I—

Impaired fasting glucose 59 152 68 165 0.65 (0.49-0.99) | 41

Diabetes 73 220 96 238 0.78 (0.57-1.06) | )
Galt speed

=0.8 m/s 173 485 210 508 0.81 (0.66-0.99) —I— 63

=0.8 m/s 73 333 80 309 0.88 (0.64-1.22) - '
SPPB

<8 135 353 177 378 0.75 (0.60-0.94) —a— 19

Bor9 111 465 113 439 0.95(0.73-1.23) — & ’
3MSE (post hoc)

=90 95 261 108 261 0.88 (0.66-1.16) —I— 58

290 151 557 182 556 0.80 (0.64-0.99) | ; '

0.5 1fo Ej[]
Hazard Ratio (95% CI)

;'\“WU,":
Source: Pahor M et al. JAMA, 2014 @



Conclusions

Diabetes accelerates the age-related declini in muscle strenght
and quality
The mechanism explaining the excess risk of disability in older

diabetic patients is multifactorial, however sarcopenia is an
important mediator linking diabetes to disability

Structured physical activity programs might prevent or
postpone disability onset in older people with diabetes and
sarcopenia



