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Physical Activity ? 



Physical Activity 

¸Bodily movement 

 

¸Contraction of skeletal muscle 

 

¸Substantially increases energy 

expenditure 



Exercise ? 



Exercise 

¸Type of physical activity 

 

¸Planned, structured, repetitive body 

movement 

 

¸To maintain or improve physical fitness 



Health-Related Physical Fitness 

¸ Flexibility 

 

¸ Body composition 

 

¸Muscular strength 

 

¸Muscular endurance 

 

¸CV fitness 

 



Physical Activity Recommendations 
¸ Surgeon Generalôs Report: On most days of the week: 30 

minutes of brisk walking or raking leaves, 15 minutes of running, 

or 45 minutes of playing volleyball. 

 

¸ American College of Sports Medicine (2001): Overweight adults 

should increase their activity to ~45 min/day (200-300 min/week) 

to facilitate weight loss and prevent weight gain. 

 

¸ Institute of Medicine (2002): 60 min/day of moderate-intensity 

physical activity to prevent weight gain and accrue additional 

weight-independent health benefits. 

 

¸ Int. Assoc. for the Study of Obesity (IASO) (2003): 45 to 60 

min/day of moderate-intensity physical activity to prevent the 

transition to overweight and obesity in adults, and that prevention 

of weight regain may require 60 to 90 min/day of moderate 

activity. 

 

 

 

 

 

 

 

 



Divergent Physical Activity 

Recommendations 

¸Do these divergent recommendations 

contradict each other?   

¸No, they emphasize the need for 

additional volume of physical activity 

above 30 minutes. 

¸Why? 



Divergent Physical Activity 

Recommendations 

1. Prevent the onset of obesity 

2. Effective weight loss in overweight adults 

3. Prevent weight regain in formerly obese 

adults 



Dose-Response Relationship 

¸ Important component of current 

recommendations 

¸ñSome is better than none, and more (up 

to a point) is better than less.ò 

¸What is the minimal amount (duration, 

intensity, caloric expenditure) of exercise 

needed to produce a favorable health-

related or physiological-related change? 



Evidence for Dose-Response Relationship 

Between Physical Activity and Health Outcome  

Variable 

Evidence for 

Inverse Dose-

Response 

Relationship 

All-cause mortality Yes** 

Cardiovascular and CHD Yes** 

BP and hypertension No* 

Lipids and lipoproteins Insufficient data 

Overweight, obesity, and fat distribution Yes** 

Type 2 diabetes mellitus Yes** 

Colon cancer Yes** 

Low back pain, osteoarthritis, and osteoporosis Insufficient data 

Quality of life and independent living in older persons Yes** 

Depression and anxiety No* 
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Benefits of Physical Activity 

1. Improvement in Cardiovascular and 

Respiratory Function 

2. Reduction in coronary artery disease risk 

factors 

3. Decreased morbidity and mortality 



Benefits of Physical Activity 

Reduction in coronary artery disease risk 

factors: 

¸Ź resting systolic/diastolic blood pressure 

¸ŷ HDL-cholesterol and Ź triglyceride 

concentrations 

¸Ź total body fat, reduced intra-abdominal fat 

¸Ź insulin needs, ŷ glucose tolerance 

¸Ź blood platelet adhesiveness and aggregation 



Benefits of Physical Activity 

Other Postulated benefits: 

¸Ź Anxiety and depression 

¸ŷ Physical function and independent living 

in older persons  

¸ŷ Feelings of well being 

¸ŷ Performance of work, recreational, and 

sport activities 



Risks Associated with 

Exercise 

¸Vigorous physical exertion acutely and 

transiently increases risk of sudden 

cardiac death, acute MI 

¸Risk is more prevalent in those with 

existing signs, symptoms, or known 

disease 

¸No risk in individuals with normal CV 

systems 



Exercise Prescription for  

Special Populations 



Type 2 Diabetes (NIDDM) 



1. Primary defect: impaired insulin sensitivity in 

the tissues 

2. Normal blood glucose w/ increased insulin 

secretion 

3. Can result in hyperglycemia and 

hyperinsulinemia 

4. Leads to pancreatic beta cell exhaustion 

 

Pathogenesis of Type 2 DM 



Benefits of Exercise for Diabetes 

- Insulin sensitivity 

 

® Insulin requirements 

 

® Glycosylated hemoglobin (HbA1c) 

 

® Blood pressure 

 

   Improve lipid profile  

 
   Weight management 



Diagnostic Criteria for Diabetes 

Normal Fasting Glucose                   < 100mg/dL 

 

Impaired Glucose Tolerance      100 ï 125 mg/dL 

 

Fasting diabetic threshold (cutpoint) ² 126mg/dL 

 

2-Hour Oral Glucose Tolerance Test > 200mg/dL 

 

* Glycoslyated Hemoglobin (HbA1c) Ó 6.5%  

(ADA, 2003,2010) 



Aerobic Exercise Prescription 

 

Å Frequency: 3 ï 4x/wk 

 

Å Duration: 20 ï 60 min 

 

Å Intensity: 50 ï 80% HRmax 

 

Å Minimum 1,000 kcal/wk 

 

Å Ó 2,000kcals for weight loss 

Exercise Prescription: NIDDM  



Resistance Exercise Prescription 

 

Å 40 ï 60% 1RM with lower intensity 

 

Å 1 Set/exercise for major muscle group 

 

Å 10 ï 15 reps progressing to 20 reps 

 

Å Minimum 2x/wk (non-consecutive) 

Exercise Prescription: NIDDM  



Precautions for Avoiding Hypoglycemic Events 

Å Measure blood glucose before, during, and after exercise. 

Å Avoid exercise during periods of peak insulin activity. 

Å Unplanned exercise should be preceded by extra carbohydrate, e.g., 20 

to 30 g/30 min of exercise; insulin may have to be decreased after 

exercise. 

Å If exercise is planned, insulin dosages must be decreased before and 

after exercise, according to the exercise intensity and duration as well as 

the personal experience of the patient; insulin dosage reductions may 

amount to 50 to 90% of daily insulin requirements. 

Å During exercise, easily absorbable carbohydrates may have to be 

consumed.    

Å After exercise, an extra carbohydrate- rich snack may be necessary. 

Å Be knowledgeable of the signs and symptoms of hypoglycemia. 

Å Exercise with a partner. 

ACSMôs Guidelines  



Hypertension 



Hypertension 

Å Contributes to 280,000 stroke deaths/year in the US 

 

Å Contributes to 500,000 MI deaths/year 

 

Å Risk factor: CHF, PVD, kidney failure 

 

Å 75% (men) and 65% (women) of hypertension is associated  

   w/ overweight & obesity   

* CHF = congestive heart failure; PVD = peripheral vascular disease 



Hypertension 

Å Meta-analysis of 54 randomized clinical trials 

 

Å Aerobic exercise: ® 3 ï 4 mm Hg/2 ï 3 mm Hg (SBP/DBP) 

 

Å Greater reductions in hypertensive individuals  

 

Å Similar reductions in BP  

 

     Å 55-85% HRmax 

      

     Å 3 ï 5 days/wk 

      

     Å 30 ï 60 min      



Hypertension: Exercise Prescription 

É Is generally consistent with the general population, except: 

 

 

     Å Primary mode is large muscle group aerobic ex 

 

     Å 40% - 70% Heart Rate Reserve better than higher  

       intensities  

 

     Å 3 ï 7 days/wk (preferably daily) 

 

     Å 30 ï 60 min  

 

     Å Resistance Training is secondary (not primary)  

 

     Å Use lower resistance/ higher repetition 



Hypertension: Special Considerations 

     Å No exercise when resting BP is 200/110 mmHg 

 

     Å Effects of medications 

 

     Å Exercise training termination threshold: 220/105 mm Hg 

 

     Å Limit alcohol consumption & sodium 



Dyslipidemia 



Dyslipidemia 

Abnormal blood lipid profile 
 

Å Elevated TC  (Ó 200 mg/dl) 

 

Å Elevated LDL-C (Ó 130 mg/dl) 

 

Å Elevated TG (Ó 150 mg/dl) 

 

Å Low HDL-C (< 40 mg/dl) 



Postprandial Lipemia 
¸ Is a condition represented by elevated Tg concentrations in 

blood following the ingestion of a meal. 

 

¸ Is a useful marker of CAD risk, is suggested to be more 

indicative than fasting blood values.  

 

¸ Highly exaggerated Tg concentrations are typically seen 

individuals who are: inactive, overweight, insulin resistant, 

or diabetic.  

 

¸ Is a major contributor to the remodeling of HDL and LDL 

particles.               



Dyslipidemia and Exercise 

28 Randomized clinical studies of AE: 

 
 ̈Little to no change in TC  

 

 ̈Lower LDL-C 

 

 ̈Lower TG 

 

 ̈Increase HDL-C 

 

 ̈Inversely associated with baseline HDL-C levels 

 

 ̈Associated with changes in body & fat mass 



Postprandial Lipemia and Exercise 

Effect of single exercise sessions 
¸ Can reduce postprandial Tg concentrations. 

 

¸ Potential mechanisms: 1.) increased Tg clearance through  

Tg uptake at the muscle and/or adipose tissue, 2.) 

Reduced secretion of Tg from the liver.  

 

¸ Energy Expenditure: 350 kcal ï 1100 kcal in either 

continuous or intermittent bouts.    

 

¸ Intensity 50%-75% VO2 max (65%-90% HRmax)   

 

 



Dyslipidemia: Ex. Prescription 

Å Exercise prescription is generally consistent w/    

   general pop with some modifications: 

 

* Primary mode: large muscle groups 

 

* 40 ï 70% VO2R or HRR 

 

* Frequency: 5+ days/week 

 

* Duration: 40 ï 60 min (or 2 x 20 ï 30min) 

 

* ² 2,000 kcal/week (200 ï 300 min/wk) 

 



Dyslipidemia: Special Considerations 

 

* Obesity & hypertension cofactors to consider 

 

 

* Some medication cause muscle damage 

 

 

* Improvements occur over weeks/months 



Obesity 
 



Obesity 

     Å Overweight: BMI 25 ï 29 (Obese ² 30 kg/m2) 

 

     Å U.S. statistics: 65% overweight, 31% obese 

 

     Å Associated w/ multiple CVD risk factors 

 

     Å Positive energy balance ­ weight gain 

 

Å  WHO estimates that 2.3 billion people will be overweight  

    and > 700,000 people will be obese by 2015.        

 

     Å Components of energy expenditure: 

       Ï Resting metabolic rate 

       Ï Physical activity 

       Ï Other   



Obesity 

     Å 1 pound of fat = 3500kcal 

 

     Å Physical activity + proper nutrition = wt. management 

 

     Å Wt./fat loss proportional to AE volume 

 

     Å Interindividual variability in the magnitude of wt. loss 

 

     Å 5 ï 10% BW loss ­   

 

       Ï reduced BP 

       Ï improved insulin sensitivity 

       Ï improved lipid profile 

        



Obesity: Exercise Prescription 

É Is generally consistent with the general pop, however: 

 

     Å Encourage greater energy expenditure  

 

     Å Individualization important to achieve goals 

 

     Å Primary mode: large muscle group AE 

 

     Å Initial intensity 40 ï 60% VO2R or HRR (55-75% HRmax) 

       (¬ duration & frequency) 

 

     Å Progress to 50 ï 75% VO2R or HRR (65-90% HRmax) 



Obesity: Exercise Prescription 

     Å 5 ï 7 days/ wk frequency  

 

     Å 45 ï 60 min duration 

 

     Å Training volume/week: 150 ï 300 min 

 

     Å Training volume/week: ² 2,000 kcal 

 

      



Obesity: WT. Loss Recommendations 

Å Long-term wt. loss at least 5 ï 10% of body weight 

 

Å Exercise + diet 

 

Å Dietary fat < 30% of total energy intake 

 

Å Emphasize lean protein, fruit, vegetables, whole grains 

 

Å Realistic diet 

 

Å 500 ï 1000 kcal/day deficit or 1 ï 2 pounds/wk wt. loss  

 

Å Behavior modification 
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                  Exercise 

What happens when weight loss occurs from diet alone vs. diet and exercise 

combined? 



Obesity: Special Considerations 

Å Intensity/duration interplay should maximize kcal expenditure 

 

Å Orthopedic injury ­ lower intensity (< 40 ï 50% HRmax)  

 

Å Non-weight bearing preferable 

 

Å Obese have increased risk of hyperthermia during exercise 

 

Å Equipment modifications (wide seats on bicycle seats & rowers) 

 

Å Increased activity with no weight loss: ® CVD risk 

 

Å Physical activity best predictor of long-term wt. maintenance  



Say you weigh 130 lbs.  What if you consumed an average of only 10 kcal/d more 

than you expended for one year (2005 kcal/day consumed, 1995 kcal/day 

expended)?  What happens to your weight? 

 

10 kcal/d x 365 d/yr = 3650 kcal/yr positive energy balance 

 

So, about 1 pound (3500 kcal) weight gain for the year.  Now you weigh 131 

pounds.  No big deal. 

 

What if you continue this pattern for 10 years? 

 

3650 kcal/yr x 10 yr = 36,500 kcal  · 3500 kcal/lb = ~ 10 pounds 

 

Now you weigh 140 pounds. What if you continue this pattern for 30 years until 

you are 55 years old? 

 

3650 kcal/yr x 30 yr = 109,500 kcal · 3500 kcal/lb = ~31 pounds 

 

So, now you weigh 161 pounds.  

 

75 yr old?  Weight = 182 lbs 



Dietary Considerations 



Nutritional Recommendations 



Carbohydrate Intake 

¸ IOM recommends Ò 25% of total calories come from 

refined carbohydrates.  

¸ Diets high in refined carbohydrates have been reported to 

increase triglyceride  and reduce HDL-cholesterol 

concentrations. (Schaefer et al. 2009) 

¸ In 1998, the USDA reported that refined sugars could 

contribute between 24-30% of the dietary carbohydrate 

(USDA, 1998). 

¸ The increased intake of refined carbohydrates might be 

due to increased consumption of sugar-sweetened 

beverages. (AHA, 2009; Basciano, 2005; Bray, 2010) 

¸ Limit your carbohydrate intake to predominantly, whole 

grains, vegetables, and fruits.      


