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« Male, aged 59 years, works in advertising

Medical History
— Type 2 diabetes diagnosed 8 years ago
— Osteopenia
— Complains of muscle weakness

* Lifestyle
— Walk the dog 3 times a week for 20 minutes.
— Buys lunch each day and dines out ~3/week.

Examination Findings

BMI 33 kg/m2 (obese)

HbAlc 7.8% (metformin)

Low bone density (FN T-score -2.1 SD)
Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)
High BP: 144 / 92 mmHg (beta-blocker)

National Physical Activity Guidelines for Adults
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In 2007, ACSM / AHA released new guidelines for men and women aged 65 years
OR adults aged 50 to 64 yrs with chronic conditions and/or functional limitations.

Age No Chronic Conditions Chronic Conditions
Older Adults | * Aerobic activity ; 30 min of « Develop a physical
(65+ yrs) moderate-intensity 5 days per week, activity plan with your
OR 20 min of vigorous-intensity 3 health care professional;
days per week OR a combination. tailiored according to the

chronic condtion,

* Muscle-strengthening  activities that function, and individual

involve all major muscle groups ability and fitness.
performed on 2 or more days per
week. « Avoid inactivity.

« Exercises that maintain or improve
balance if at risk of falling.

* You can “bank” aerobic activity throughout the day;
activities must last for at least 10 min without stopping to
count toward your daily total.

« For more extensive benefits, increase to equivalent of

300+ min/week of moderate-intensity.
Nelson M et al. Med Sci Sports Exer 39: 1435-45, 2007
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Health Benefits are Variable

« The volume of physical activity participation neede d for the same degree
of relative % improvement varies among health benef it indicators.

Dose Response Curve
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What has shown to work — 5 A’s approach

Ask Identify people who can benefit from physical activity.

Assess Assess current physical activity level, risk factors,
function and readiness to change. Determine if person
is active enough for health benefits; health appraisal?

Advise Provide tailored advice: feedback on current activity
level, discuss individual benefits and barriers and set
(negotiate) realistic goals.

Assist Provide written prescription; printed material; assist
person make change.

i -1 1+

Arrange Schedule a follow-up visit; referral to exercise
specialist.
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Healthy older adults (with no chronic conditions, no symptoms)

do NOT need to seek medical clearance prior to undertaking a
low or moderate intensity physical activity.

Maximal exercise testing (a stress test) is
recommended for older adults (men 45 years
or older, women 55 years or older).

« Starting a vigorous training program
« Two or more major cardiac risk factors

¢ Those with any signs or symptoms of coronary
artery disease, or those with known cardiac,
pulmonary, or metabolic disease.
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What has shown to work — 5 A’s approach

Identify people who can benefit from physical activity.
Assess current physical activity level, risk factors,

function and readiness to change. Determine if person
is active enough for health benefits.

‘I Provide written prescription; printed material; assist

h \_{$ _~ person make change.
Schedule a follow-up visit; referral to exercise

specialist.

Provide tailored advice: feedback on current activity
level, discuss individual benefits and barriers and set
(negotiate) realistic goals.
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Male, aged 59 years, works in advertising

Medical History
— Type 2 diabetes diagnosed 8 years ago
— Osteopenia
— Complains of muscle weakness

Lifestyle
— Walk the dog 3 times a week for 20 minutes.
— Buys lunch each day and dines out ~3/week.

Examination Findings
— BMI 33 kg/m? (obese)
— HbAlc 7.8% (metformin)
— Low bone density (FN T-score -2.1 SD)
— Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)
— High BP: 144 / 92 mmHg (beta-blocker)
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Exercise prescription should be considered like a d rug prescription

Type Prescribed:

Dosage:
How to Take It:
Interactions:

Side Effects:

Compliance:

Modality
Volume, frequency, intensity
Type of equipment, exercises, supervision

Nutritional or pharmacological treatments for
specific conditions, exercise-drug interactions

Adverse events, risks of exercise

Behavioural change program accompanying
the exercise program, practical
implementation needs

Fiatarone-Singh M. Medicine Today 8(1):31-41, 2007
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Male, aged 62 years, works in advertising

Medical History

— Type 2 diabetes diagnosed 8 years ago
— Osteopenia
— Complains of muscle weakness

Lifestyle

— Walk the dog 3 times a week for 20 minutes.
— Buys lunch each day and dines out ~3/week.

Examination Findings
— BMI 33 kg/m 2 (obese)
— HbA1C 7.8% (metformin)
— Low bone density (FN T-score -2.1 SD)

— Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)

— High BP: 144 / 92 mmHg (beta-blocker)
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Evidence Statements

« Itis likely that any increase in physical
activity (aerobic) has the potential for
weight loss; however, it seems that:

Physical activity <150 minutes per week
results in minimal weight loss.

Physical activity >150 minutes per week
results in modest weight loss ~2 to 3 kg.

Physical activity between 225 and 420
minutes per week results in ~5.0 to 7.5 kg
weight loss.

- Resistance training does not seem to be effective for weight reduction
in the order of 3% of initial weight; effective for  lean mass.

Donnelly et al. Med Sci Sports Exer 2009

2,603 adults 60+ yrs enrolled in
longitudinal study (1979 and 2001)

* Better to be fat and fit,
than skinny and un-fit.

Unfit

(Lowest 20%)
e Low level of fitness is a

bigger risk factor for H H

mortallty, than mlld_ 18.5-249 25-29.9  30-34.9 >35
moderate obesity.

Death rate per 1000
person years
o L N w S (5, o

Fit

(Remaining 80%)

» Benefits of PA are the
same, regardless of how
much you weigh.

Death rate per 1000
person years

o B N W A O O

OO

185-249 25-29.9 30-34.9  >35
BMI

Sui et al. JAMA 298; 2507-16, 2007
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Male, aged 62 years, works in advertising

Medical History
— Type 2 diabetes diagnosed 8 years ago
— Osteopenia
— Complains of muscle weakness

Lifestyle
— Walk the dog 3 times a week for 20 minutes.
— Buys lunch each day and dines out ~3/week.

Examination Findings

BMI 33 kg/mZ2 (obese)

— HbAI1C 7.8% (metformin)

— Low bone density (FN T-score -2.1 SD)
Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)
High BP: 144 / 92 mmHg (beta-blocker)
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Aerobic Exercise Guidelines

« Training should involve large muscle groups in rhythmic
sustained exercise (eg. walking, running); no more than
2 consecutive days without exercise.

— Cumulative benefit
— Dose-response relationship
— Intensity important

« To improve glycemic control, assist weight maintenance
and reduce risk of CVD, it is recommended:

— perform at least 150 min/wk of moderate intensity
physical activity (40-60% of VO,,,,, or 50-70% of
max HR);

AND / OR

— at least 90 min/wk of vigorous aerobic exercise
(>60% of VO or >70% of max HR)

2max
Sigal et al. Diabetes Care 27(10):2518-39, 2004
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Resistance Training - 12 month RCT
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WL

RT+WL
(8.1 10 6.9%)

The 6 month change in total body and femoral
neck bone mass was 0.5 to 1.7% |ess in the
RT+WL compared to WL group.

Daly R et al Osteoporosis Int 16: 1703-12, 2005

Similar loss
in fat mass
|
RT+WL
Wi
Lean mass
RT+WL
WL

Dunstan, Daly et al. Diabetes Care 2002
Dunstan, Daly et al Diabetes Care 28:3-9, 2005.
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Resistance Training - 12 month RCT
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UKPDS Metformin Study

A 0.9% reduction in HbA ;. was sufficient
to reduce the risk of diabetes-related
complications by 32% and diabetes
related mortality by 42%.

\ Lancet;352(9131):854-65, 1998 /
Lean mass

“\

The 6 month change in total body and femoral
neck bone mass was 0.5 to 1.7% less in the
RT+WL compared to WL group.

Daly R et al Osteoporosis Int 16: 1703-12, 2005

RT+WL
WL

Dunstan, Daly et al. Diabetes Care 2002
Dunstan, Daly et al Diabetes Care 28:3-9, 2005.
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Resistance Training Guidelines

Moderate to high intensity resistance training is safe and effective for older
adults with type 2 diabetes; increase muscle mass (‘sink’ for glucose)

Intensity

Moderate-high intensity (60-80% 1RM)
(Borg Perceived Exertion Scale 15-18)

Frequency

2 - 3 days per week

ApprOX. 48 h rs reSt orrecove ry Willey and Fiatarone-Singh Diabetes Care 26(5):1580-88, 2003

Volume

Preferably 3 sets (minimum of 1 set) of 8-10 reps (older
adults, obese, previously sedentary 10-15 reps).

Minimum of 8-10 separate exercises that train the major
muscle groups.

Sigal et al. Diabetes Care 27(10):2518-39, 2004
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Male, aged 62 years, works in advertising

Medical History
— Type 2 diabetes diagnosed 8 years ago
— Osteopenia
— Complains of muscle weakness

Lifestyle

— Walk the dog 3 times a week for 20 minutes.
— Buys lunch each day and dines out ~3/week.

Examination Findings
— BMI 33 kg/m? (obese)
— HbA1C 7.8% (metformin)
— Low bone density (FN T-score -2.1 SD)
— Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)
— High BP: 144 / 92 mmHg (beta-blocker)
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Aerobic Exercise — Level of Evidence

« Aerobic exercise (walking, hiking, aerobic dance, hill walking or jogging)
has a modest (prevents bone loss) or no effect on BMD.

- Little or no effect on falls risk factors (eg. gait, balance, muscle strength).

Meta-analysis: Femoral Neck BMD

>

Resistance Training — Level of Evidence

- Moderate-high intensity PRT can maintain or increase BMD (~1-2%/year).

Martyn-St James and Carroll. Bone 2008

« Prescription: As per the guidelines for Type 2 diabetes but site-specific.
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Weight-bearing Exercise — Level of Evidence

- Weight-bearing exercise is most effective for maintaining or improving

30- FN BMD

BMD (1-4% gains after 12 -18 mo training).

30 - 60 min/d of a combination of weight-
bearing exercises (including sporting
activities where appropriate eg. tennis).

50 - 100 jumps/session; can be divided
into discrete bouts of 10 — 20 jumps;
increase step height.

Include unusual or diverse activities.

- Combination of PRT, weight-bearing and
balance/mobility activities are most effective
for improving multiple musculoskeletal
outcomes.

% Change

% Change

-0.54

]

2.59

1.5

0.5

Hﬁr‘ﬁﬁ

No-Ex <35 36-64 >65

Impact Tertiles
(Jumps per session)




Lt #" S

Male, aged 62 years, works in advertising

Medical History

— Type 2 diabetes diagnosed 8 years ago
— Osteopenia
— Complains of muscle weakness

Lifestyle
— Walk the dog 3 times a week for 20 minutes.
— Buys lunch each day and dines out ~3/week.

Examination Findings
— HbA1C 7.8% (metformin)
— BMI 33 kg/m? (obese)
— Low bone density (FN T-score -2.1 SD)
— Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)
— High BP: 144 / 92 mmHg (beta-blocker)
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Aerobic Exercise and Lipids and Lipoproteins in Men
Meta-analysis of Randomised Controlled Trials

Number (Mean Change ) 95%
Variable (Groups) mmol/L (%) Confidence Interval
Total Cholesterol 67 -0.13 (2%) -0.19 to -0.07
HDL-C 56 0.03 (3%) 0.01 to 0.06
LDL-C 38 -0.08 (2%) -0.17 to 0.01
Triglycerides 51 -0.14 (9%) -0.18 to -0.09

3!

Kelley and Kelley J Mens Health Gend 2006; 3(1): 61-70.
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Aerobic Exercise — Level of Evidence

« The volume of exercise (moderate intensity) appears to be the most
determinant of exercise-induced changes in lipids (esp. HDL and TG’s).

Kodama et al Arch Int Med 2007; 167:999-1008.
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Aerobic Exercise — Level of Evidence

. Theefk ost
det & 7 & G’s).

* Increasing the total time per session _is better
than performing multiple brief sessions.

A » Each 10 minute increment _ in exercise duration
corresponds to ~0.036 mmol/L net in HDL-C.

n

 ltis difficult for obese subjects to increase

HDL-C by exercise training alone.

* LDL-C appears to respond less favorably to

\ exercise training. /

Kodama et al Arch Int Med 2007; 167:999-1008.
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Resistance Training and Lipids and Lipoproteins
Meta-analysis of Randomised Controlled Trials

‘ Relative (%) Change ‘

4.6%

il

6.4%

** Changes in lipids associated with
changes in BMI

Kelley and Kelley Prev Med 48:9-19, 2009
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Male, aged 62 years, works in advertising

Medical History

— Type 2 diabetes diagnosed 8 years ago
— Osteopenia
— Complains of muscle weakness

Lifestyle

— Walk the dog 3 times a week for 20 minutes.
— Buys lunch each day and dines out ~3/week.

Examination Findings
— HbA1C 7.8% (metformin)
— BMI 33 kg/m? (obese)
— Low bone density (FN T-score -2.1 SD)
— Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)
— High BP: 144 / 92 mmHg (beta-blocker)
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Aerobic Exercise — Level of Evidence

 Aerobic training (~16 weeks, mod. intensity; walking, jogging, cycling)
SBP 2-5mmHg (2 — 4%)
DBP 2 -3 mmHg (2 - 3%)

Greatest reduction in hypertensive
subjects (~7 mmHg / ~6 mmHg).

** A meta-analysis encompassing 1 million persons calculated the a  SBP of just
2 mmHg will reduce death from stroke by 10% and ischemic heart disease by 7%.

« No consistent relationship between changes in resting SBP and DBP
and the length, frequency, duration and intensity of training.

Cornelissen and Fagard, Hypert 2005; 46:667-75; Fagard and Cornelissen. Eur J Cardiovasc Prev Reh 2007; 14(1):12-7.
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Resistance Training — Level of Evidence

» Moderate intensity PRT has been shown to benefit BP, but information
is scant (but accumulating) in comparison to aerobic exercise.

Systolic BP Diastolic BP

]
)

Mean -3.2 mmHg Mean -3.5 mmHg

Cornelissen and Fagard. J Hypert 23:251-59, 2005.
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Exercise Guidelines

« The exact type and amount of training
required to optimally lower BP is not clear.

)

Sharman and Stowasser. J Sci Med Sport 2009; 12:252-57.
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Male, aged 62 years, works in advertising

Medical History

Type 2 diabetes diagnosed 8 years ago
Osteopenia
Complains of muscle weakness

Lifestyle

Walk the dog 3 times a week for 20 minutes.
Buys lunch each day and dines out ~3/week.

Examination Findings

HbA1C 7.8% (metformin)

BMI 33 kg/m2 (obese)

Low bone density (FN T-score -2.1 SD)
Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)
High BP: 144 / 92 mmHg (beta-blocker)
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Disease / Risk Factor Aerobic  Resistance
Obesity or &
Muscle (mass & strength) o
Glucose metabolism
Osteopenia (low BMD) or &
Dyslipidemia
-HDL-C or &
.LDL-C or & or &
- Triglycerides or &
Hypertension
small effect; moderate effect; large effect
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Hayes et al. J Sci Med Sport 2009 (in press) Galvao et al. Prost Cancer Prost Dis 2009; 1-8

Galvao et al. Prost Cancer Prost Dis 2009; 1-8
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Exercise prescription should be considered like a d rug prescription

Type Prescribed:
Dosage:
How to Take It:

Modality
Volume, frequency, intensity

Type of equipment, exercises, supervision

[ Interactions:

Nutritional or pharmacological treatments for
specific conditions, exercise-drug interactions

Side Effects:

Compliance:

Adverse events, risks of exercise

Behavioural change program accompanying
the exercise program, practical
implementation needs

Fiatarone-Singh M. Medicine Today 8(1):31-41, 2007
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Male, aged 62 years, works in advertising

Medical History
— Type 2 diabetes diagnosed 8 years ago
— Osteopenia
— Complains of muscle weakness

Lifestyle

— Walk the dog 3 times a week for 20 minutes.
— Buys lunch each day and dines out ~3/week.

Examination Findings
~ HbAIC 7.8%{(metformin) )
BMI 33 kg/m?2 (obese)
— Low bone density (FN T-score -2.1 SD)
Cholesterol 6.5 mmol/L (TG 2.1, LDL 3.3, HDL 0.9)

High BP: 144 / 92 mmHg|(beta-blocker)

Hypoglycemia during or after exercise (rare in those with Type 2
diabetes not treated with pharmacological agents).

May need to alter medication dose as insulin
sensitivity improves; timing of medication.
Beta-blockers

¢ Can mask signs and symptoms of hypoglycemia.

* May alter the HR response to exercise; use
RPE scale rather than HR to gauge intensity.

 Impair the ability to regulate body temperature.

* May provoke hypotensive episodes after abrupt cessation of activity
(extended warm-up & cool-down periods).

If resting BP >180 / 105 mmHg, commence pharmacological
therapy before engaging in regular physical activity.
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Exercise prescription should be considered like a d rug prescription

Type Prescribed: Modality

Dosage: Volume, frequency, intensity
How to Take It: Type of equipment, exercises, supervision
Interactions: Nutritional or pharmacological treatments for
specific conditions, exercise-drug interactions
Side Effects: Adverse events, risks of exercise
Compliance: Behavioural change program accompanying
the exercise program, practical implementation
needs
Fiatarone-Singh M. Medicine Today 8(1):31-41, 2007
;L& 4

Older men often see doing exercise (or sport) as
a way of keeping in touch with friends or meeting
new people.

Men often believe they are doing enough physical
activity; lack access to information.

Men are interested in exercise that help them with
their daily life now — not really long-term; don’t
just promote exercise for physical health benefits.

Men see health care as a ‘fix-it' cure; thus may
respond better to health-care interventions that
offer tests, facts and figures.

Men are interested in exercise that is appropriate
to their fitness level and that will not make them
feel bad about not being fit and strong.




| 8 3

* Exercise is medicine and very effective for managin
(preventing) chronic illnesses and disability in la

* Exercise prescription must be specific
to the health, fitness and functional
status of men.

Multi-factorial exercise prescription

Develop an activity plan with health
professional.

Progression — short bouts are ok
Reduce sedentary behaviour

Explain the ‘more is better’ concept.

g
te life.




