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HOW RELEVANT IS THIS TO MY PRACTICE?
Physical inactivity is a growing public health concern. It 

causes a variety of chronic diseases and health complications, 

including obesity, heart disease, diabetes mellitus, hypertension 

and osteoporosis. The 2010 National Health Survey has found 

that 39.1% of Singapore residents are physically inactive and  

10.8% of residents aged 18–69 years are obese.(1)

 Increased physical activity has been shown to be effective 

in the treatment and prevention of chronic diseases, in addition 

to improving an individual’s overall health.(2-6) Therefore, 

healthcare providers, including family physicians, should review 

and assess each patient’s physical activity level at every visit. 

They should either prescribe appropriate physical activity or 

refer the patient to a certified health and fitness professional 

to get an exercise clearance. Exercise Is Medicine Singapore  

(EIMS)(7) is a public health initiative that has been set up to 

advocate exercise as part of the prevention and treatment  

of chronic diseases.

BENEFITS OF EXERCISE
Regular physical activity at the correct intensity:

• Reduces the risk of death by up to 40%(2,8-16)

• Lowers the risk of stroke by up to 27%(4,17,18)

• Reduces the incidence of diabetes mellitus by at least 30%(5,19) 

• Reduces the incidence of high blood pressure by up to 50%(20)

• Can reduce mortality and risk of recurrent breast cancer by 

almost 50%(21)

• Can lower the risk of colon cancer by 27%(22-24)

• Can reduce the risk of developing Alzheimer’s disease by 

one-third(25)

• Can decrease depression as effectively as medications or 

behavioural therapy(26)

 A major concern when prescribing exercise is the increased 

risk of sudden cardiac deaths and myocardial infarction associated 

with vigorous physical exertion. However, the risk of cardiac 

events is very low in healthy individuals performing moderate-

intensity activities.(27,28) Balancing the benefits of exercise, the 

risk of inactivity and the relatively rare yet serious side effects of 

exercise, almost all patients will benefit from physical activity, 

although some may require modifications to, or restrictions on, 

their exercise programme. For patients with chronic diseases, risk 

stratification and exercise screening should be performed prior 

to the implementation of an exercise regimen.(29)

HOW TO PRESCRIBE EXERCISE?
Preparticipation health screening 
Physical Activity Readiness Questionnaire (PAR-Q)(30) is a self-

guided, seven-question screening tool that can quickly identify 

conditions or risk factors that require further assessment. It is 

commonly available at sports facilities and is recommended 

for those who wish to start exercising. Table I is a summary of 

the PAR-Q. If an individual answers ‘no’ to all seven questions, 

the person is at low risk for health complications and it is 

generally safe to begin an exercise programme at any intensity 

without supervision. For those who answer ‘yes’ to at least 

one of the seven questions (e.g. most patients with chronic 

diseases), risk stratification is necessary before they can proceed  

to exercise.

Risk stratification
The algorithm(31) presented in Fig. 1 outlines the risk stratification 

process. The purpose of this process is to determine the patient’s 

risk level based on the recommendations of the American 

College of Sports Medicine. Table II lists the cardiovascular risk 
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factors used in the risk stratification process.(30) Apart from high 

serum high-density lipoprotein (HDL), a score of 1 is added to 

the patient's total risk factor score for each risk factor present. 

A score of 1 is subtracted if the patient has high serum HDL.  

Patients with known cardiovascular, pulmonary or metabolic 

disease, or those who exhibit signs and symptoms of these 

diseases, are considered at ‘High risk’. Patients with no signs, 

symptoms or prior history of disease are stratified into either 

‘Moderate risk’ (if they score 2 or more for risk factors) or  

‘Low risk’ (if they score less than 2 for risk factors).

 Patients who are at ‘Low risk’ may begin exercising without 

further assessment, while those who are at ‘Moderate risk’ can 

safely perform light- to moderate-intensity exercises. However, 

patients at ’Moderate risk’ should undergo further medical 

assessment before participating in vigorous-intensity exercise. 

Patients who are at ‘High risk’, should undergo further medical 

testing before starting an exercise programme.(30-32)

COMPONENTS OF AN EXERCISE 
PRESCRIPTION(31, 32)

When prescribing an exercise programme, it is useful to consider 

the FITT principle: Frequency, Intensity, Time (or duration) and 

Type. Fig. 2 shows a sample of an exercise prescription.

Frequency
This refers to the number of times the activity is performed each 

week. The recommended frequency for aerobic exercise is 3–5 

times a week, coupled with resistance training 2 times or more 

a week.

Intensity
This refers to the level of vigour at which the activity is  

performed. Intensity of exercise may be measured in terms of 

CV : Cardiac, peripheral vascular, or 

cerebrovascular disease

Pulmonary: COPD, asthma, interstitial lung 

disease or cystic fibrosis

Metabolic: Diabetes mellitus (type 1 and 2), 

thyroid disorders, renal or liver 

disease

• Age

• Family history

• Current cigarette smoking

• Sedentary lifestyle

• Obesity

• Hypertension

• Hypercholesterolaemia

• Prediabetes

• Pain, discomfort in the 

chest, neck, jaw, arms or 

other areas that may result 

from ischaemia

• Shortness of breath at rest 

or with mild exertion

• Dizziness or syncope

• Orthopnoea or paroxysmal 

nocturnal dyspnoea

• Ankle oedema

• Palpitations or tachycardia

• Intermittent claudication

• Known heart murmur

• Unusual fatigue or 

shortness of breath with 

usual activities

Review health/
medical history for 

known diseases, 
signs/symptoms, 
CAD risk factors

Known CV, 
pulmonary 

or metabolic 
disease?

Number of 
CAD risk 
factors

High risk
Moderate 

risk
Low risk

Major sign or 
symptom suggestive 
of CV, pulmonary or 
metabolic disease?

Yes No

NoYes

≥ 2 ≤ 2

Fig. 1 Risk stratif ication of patients.(31)

CAD: coronary ar tery disease; COPD: chronic obstructive pulmonary 
disease; CV: cardiovascular

Table I. Physical Activity Readiness Questionnaire (PAR-Q) 
for people aged 15 to 69 [Source: Physical Activity Readiness 
Questionnaire (PAR-Q)© 2002].

Yes No Questions

1. Has your doctor ever said that you have a heart 
condition and that you should only do physical activity 
recommended by a doctor?

2. Do you feel pain in your chest when you do physical 
activity?

3. In the past month, have you had chest pain when you 
were not doing any physical activity?

4. Do you lose your balance because of dizziness or do 
you ever lose consciousness?

5. Do you have a bone or joint problem that could be 
made worse by a change in your physical activity?

6. Is your doctor currently prescribing drugs (for 
example, water pills) for your blood pressure or heart 
condition?

7. Do you know of any other reason why you should not 
do physical activity?

Table II. Coronary artery disease risk factor thresholds for 
ACSM risk stratification.

Risk factors Defining criteria Score

Age Men ≥ 45 years, women ≥ 55 years +1

Family history MI/IHD/coronary revascularisation/
sudden cardiac death before 55 
years age in father or any other 
male first degree relative (brother 
or son), before 65 years age in 
mother of any female first degree 
relative (sister or daughter)

+1

Cigarette smoking Current smoke or those who quit 
within the previous 6 months or 
exposure to environmental tobacco 
smoke

+1

Sedentary lifestyle Not participating in regular exercise 
(at least 30 minutes of moderate 
intensity exercise in at least 3 
days of the week) or meeting the 
minimal national recommendations 
for at least 3 months

+1

Obesity BMI ≥ 27.5 or waist girth of ≥ 90 cm  
for men and ≥ 80 cm for women 
(Asia Pacific Consensus)

+1

Hypertension BP ≥ 140 mmHg systolic or  
≥ 90 mmHg diastolic on 2 occasions 
or on antihypertensive medication

+1

Hypercholesterolemia TC ≥ 5.2 mmol/L or if known LDL  
≥ 3.4 mmol/L or HDL < 1.0 mmol/L 
or on lipid lowering medication

+1

Impaired fasting 
glucose

Fasting glucose ≥ 6.1 mmol/L on  
2 separate occasions

+1

High serum HDL > 1.6 mmol/L –1

ACSM: American College of Sports Medicine; BMI: body mass index;  
BP: blood pressure; HDL: high density lipoprotein; IHD: ischaemic heart  
disease; LDL: low density lipoprotein; MI: myocardial infarction; TC: total 
cholesterol
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the following: (a) the percentage of the patient’s maximal heart 

rate, i.e. HR Max, using the formula, 220 minus the patient’s 

age (220−age); (b) metabolic equivalents (METs), which represent 

the absolute energy expenditure as compared to a person’s 

resting metabolic rate; or (c) the ‘talk test’, which is the simplest 

but least objective measure of intensity. Tables III and IV  

illustrate the different measures of exercise intensity and common 

physical activities with their associated intensity in METs, 

respectively.(33-35)

Time
This refers to the length of time that the activity is performed. 

Bouts of exercise that lasts for 10 minutes are acceptable if the 

individual accumulates enough to give a total time of at least 

20–60 minutes on a given day.

Type
Aerobic (cardiovascular) exercises include walking, jogging, 

cycling, swimming, dancing and inline skating. A total of 

150 minutes(36) of moderate-intensity aerobic exercise or  

75 minutes of vigorous-intensity aerobic exercise per week 

is recommended for most adults. To promote or maintain  

weight loss, 300 minutes per week of moderate exercise or 

150 minutes of vigorous exercise per week is recommended. 

Performing intermittent sessions of 10 minutes to accumulate 

the minimum duration is an effective alternative to continuous 

exercise.

 Resistance (strength) training includes using weight machines 

at a gymnasium, using free weights, lifting one's body weight 

against gravity and using elastic cords.

 Flexibility exercises include static stretching, which is 

recommended in any exercise-training programme for all  

adults and should be performed at least 2–3 times a week for at 

least 10 minutes.

Progression
Progression involves increasing any of the FITT components. The 

recommended rate of progression depends on the individual’s 

Fig. 2 Sample exercise prescription.

Table III. Measures of exercise intensity for aerobic activities.

Intensity Talk test  
(subjective 
measure)

Maximal HR % 
(physiological 

measure)

METs
(absolute 
measure)

Light Talk and sing < 64 < 3

Moderate Talk but can’t sing 64–76 3–6

Vigorous Difficult talking > 76 ≥ 6

HR: heart rate; METs: metabolic equivalent units (1 MET = 3.5 mL.kg /min)(13)

Table IV. General physical activities defined by level of  
intensity (modified from the guidelines of US Centers for Disease 
Control and Prevention(33)).

Light < 3 METs Moderate 3-6 METs Vigorous > 6 METs

Light walking Brisk walking Fast walking
Jogging

Household & 
occupation
• Watering plants
• Doing light 

household tasks 
such as lightly 
cleaning the sink 
and toilet

• Making the bed
• Ironing
• Food preparation

Household & 
occupation
• Mopping the floor 
• Hand-washing the 

car
• Vacuuming the 

carpet
• Cycling to work or 

for pleasure
• Walking the dog
• Gardening and 

raking the leaves, 
light shoveling, 
weeding while 
standing or 
bending

• Scrubbing the floor 
or bathtub while 
on hands and 
knees

Household & 
occupation
• Carrying heavy  

(12 kg or more) 
loads, e.g. 
groceries up a 
flight of stairs

• Moving, shifting 
or pushing heavy 
(35 kg or more) 
objects, e.g. 
furniture

Leisure time & 
sports
• Billiards
• Playing musical 

instruments

Leisure time & 
sports
• Line dancing
• Ballroom dancing
• Cycling on flat 

ground
• Badminton, 

recreational 
doubles

• Recreational 
swimming

• Tennis, recreational 
doubles

Leisure time & 
sports
• Cycling on steep, 

uphill terrain
• Stationary cycling 

using vigorous 
effort

• Jumping jacks
• Rollerblading
• Volleyball
• Vigorous cycling
• Aerobic dancing 

(moderate to high 
impact) or step 
aerobics

• Most competitive 
sports such 
as football, 
basketball, soccer 
and rugby
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health status, exercise tolerance and exercise programme goals. 

Frequency, intensity and duration of exercise are gradually 

adjusted over the next 4–8 months, or over a longer period 

for elderly or deconditioned patients. Progression should be 

made gradually so as to avoid injury. Any adverse effects of the  

increased volume should be monitored and adjustments should  

be made if the exercise is not well tolerated.

Motivation
Mobilising motivation is the most difficult part in the process 

of exercise prescription. In order to engage the patient in  

behavioural changes, it is important to understand the six stages 

of change (i.e. precontemplation, contemplation, preparation, 

action, maintenance and termination) and act accordingly in order 

to achieve success and prevent relapse. One way to set effective 

targets is through the use of the SMART (specific, measurable, 

achievable, realistic and time-framed [i.e. with a target date set]) 

goal method.(37)

TAKE HOME MESSAGES
1. Physical inactivity is a leading risk factor for global mortality.

2. Increasing physical activity has proven to be effective in the 

treatment and prevention of chronic disease, in addition to 

improving one’s overall health. 

3. Most patients should be encouraged to participate in at least 

150 minutes of moderate-intensity physical activity per week.

4. Physicians should routinely review and assess each patient’s 

physical activity level at every visit.

5. Physicians should either prescribe the appropriate physical 

activity or refer the patient to a certified health and fitness 

professional to get exercise clearance.

6. A short PAR-Q can be used as a screening tool. If one  

answers ‘no’ to all items on the questionnaire, it is safe to 

exercise; otherwise, risk stratification should be done. 

7. The patient's risk level (low, moderate or high) will determine 

the intensity of exercise that is safe, whether further  

assessment prior to exercise commencement is needed,  

and whether supervision while exercising is required. 

8. The FITT principle is used to determine how often, how 

hard, how long and what kind of activity the patient should  

perform in order to build health and fitness. 

9. Mobilising motivation is crucial in getting patients to increase 

their physical activity level.

10. The SMART goal method is a way to set effective targets.
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FalseTrue

1. Physical inactivity causes a variety of chronic diseases and health complications, including obesity, 
heart disease, diabetes mellitus, hypertension and osteoporosis.

2. Exercise is effective in the treatment and prevention of chronic diseases.

3. All physicians should review and assess each patient’s physical activity level at every visit.

4. All physicians should be able to either prescribe appropriate physical activity or refer the patient to a 
certified health and fitness professional to get exercise clearance.

5. Regular exercise at the correct intensity can reduce depression as effectively as medication or behavioural 
therapy.

6. The risk for sudden cardiac death and myocardial infarction is high in healthy individuals performing 
moderate-intensity activities.

7. For patients with chronic diseases, risk stratification and exercise screening should be performed prior 
to starting an exercise programme.

8. If a patient answers ‘no’ to all questions in the Physical Activity Readiness Questionnaire (PAR-Q), the 
patient can safely begin an exercise programme at any intensity without supervision.

9. Based on the recommendations of the American College of Sports Medicine (ACSM), patients with 
known cardiovascular, pulmonary or metabolic diseases are considered at high risk.

10. Patients who are at high risk, based on the ACSM’s recommendations, are not required to undergo 
further medical testing before starting an exercise programme.

11. Metabolic equivalents represent the absolute energy expenditure as compared to a person’s resting 
metabolic rate.

12. The ‘talk test’ is the most objective way to measure exercise intensity.

13. Brisk walking is an example of a moderate intensity exercise.

14. Aerobic exercises include walking, jogging, cycling and weight lifting.

15. Flexibility exercises are recommended in any exercise-training programme for adults and should be 
performed at least 2–3 times a week for at least 10 minutes.

16. A total of 150 minutes of moderate-intensity aerobic exercise or 75 minutes of vigorous-intensity aerobic 
exercise per week is recommended for most adults.

17. To promote or maintain weight loss, 300 minutes per week of moderate exercise is recommended.

18. Progression of exercise should be made gradually to avoid injury.

19. Mobilising motivation is the easiest part in the process of exercise prescription.

20. The SMART goal method is a way to achieve effective targets.
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