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worst case, may block arteries supplying blood to the heart. This
evidence provides at least one reason, and there are many, why regular

Assessment of Aerobic Fitness
and Control of Exercise Intensity

acrobic exercise should be included in one’s lifestyle. The purpose of
this short paper is to offer simple advice on methods of regulating

exercise levels and monitoring aerobic fitness.

By
Dr. Roger G. Eston

Improvement in aerobic condition is related to frequency (how many

times peer week), duration (length of a single exercise session) and
intensity (relative proportion of one’s maximal aerobic capacity) of the
exercise session. Research has indicated that the setting of the
‘INTENSITY" dimension is the key factor, above all others, which

improves aerobic condition. A consistently low intensit

 Introduction

The function of an exrobic exercise programme is to stimulate

metabolic and physiological changes so that higher levels of aerobic

work (ie, exercise that large quantities of oxyen) can be sustained.
Examples include walking, running, cycling and swimming at a level

y will be
o high an

ineffective in eliciting a training effect. Conversely, to

which substantially raises heart rate (HR) and oxygen consumption, but
which does not create severe breathlessness and therefore can be

tolerated for long periods of time, ie, 10 minutes or more.

intensity may have demotivating effects, lead to orthopaedic or

muscul
adults.

ar damage and increase the risk of cardiac injury in symptomatic

The most difficult problem in designing exercise programmes is the

prescription of an appropriate exercise intensit

individualized exercise prescription and

Statistical evidence suggests that people who engage in high levels of
aerobic activity, whether this is due to work or recreational activity,

y. This requires an

adequate monitoring to ensure
not exceeded. The intensity of

exercise may be expressed as a percentage of functional capacity. The
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that the maximun prescribed intensity is

posit of

aques on and within the inner lining of the arteries.

have a reduced risk of developing certain degenerative diseases, such as .
This causes narrowing and hardening of the blood vessel, and in the

coronary artery disease. This is generally characterised by the de

fatty, immovable pl



percentage of functional capacity an individual is able to sustain for a
specified conditioning period is quite variable. Marathon runners are
able’ to maintain 80%: of functional capacity for over two hours; but
poorly conditioned individuals exercising at 80% are fatigued in' a few
minutes.. These differences have to be taken into consideration: in
developing an’ exercise prescription:

Intensity of exercise during conditioning sessions should not exceed
85% of the functional capacity nor should it usually be lower than 50%.
The average conditioning intensity for healthy adults is usually between
60-70%. Duration can'be set on a trial to trial basis, based on individual
response,: ie, you should feel rested and not fatigued within: an hour
following  exercise:

To. control exercise intensity implies: knowledge of one’s. ' maximal
aerobic. capacity, . which - ¢an_only be- accurately measured’ in a

“ )

sophisticated laboratory by trained personnel. However, there are a
number of ‘field’ tests which can be used to ‘predict’ aerobic capacity,
with acceptable levels of accuracy.

Assessment of Aerobic Fitness

One simple and reliable method, which is used frequently to assess
aerobic capacity, is the 2.4km run (1.5 mile}). This must be done on a
flat course, such as the CUHK running track. The purpose is to run; jog
and/or walk 6 laps of the track (2.4 km) in as fast a time as.possible. The
running environment should be comfortable, suitable footwear should
be worn and a 5-10 minute warm up should be done prior to the test.
Reference to Table 1, based on date from several thousand men and
women, will indicate fitness level. If you are placed within the
range:‘very poor’ to ‘fair’ for your age group and sex, you are advised to
undertake an acerobic conditioning programme.

Table 1 Aerobic Fitness vs. 1.5-Mile Times for Men (M) and Women (W) Ages 13-59 y
) Age (y)
Fitness 13-19 20-29 30~39 40-49 50-59
Level 1.5-Mile Time (min:s)
Very Poor M >15:31 >16:01 >16:31 >17:31 >19:01
w >18:31 >19:01 >19:31 >20:01 >20:31
Poor M 12:11215:30 14:01-16:00 14:44-16:30 15:36-17:30 17:01-19:00
w 16:55-18:30 18:31-19:00 19:01-19:30 19:31-20:00 20:01-20:30
Fair M 10:49-12:10 12:01-14:00 12:31-14:45 13:01-15:35 14:31-17:00
w 14:31-16:54 15:55-18:30 16:31-19:00 17:31-19:30 19:01-20:00
Good M 9:41-10:48 10:46-12:00 11:01-12:30 11:31-13:00 12:31-14:30
w 12:30-14:30 13:31-15:54 14:31-16:30 15:56-17:30 16:31-19:00
Excellent M 8:37-9:40 9:45-10:45 10:00-11:00 10:30-11:30 11:00-12:30
w 11:50-12:29 12:30-13:30 13:00-14:30 13:45-15:55 14:30-16:30
Superior M <8:37 <9:45 <10:00 <10:30 <11:00
w <11:50 <12:30 <13:00 <13:45 <14:30

Source Cooper. 1982 The aerobic program for fotal well-being. NY: M. Evans & Co.

If the test has been performed at maximal effort, the heart rate should
also be maximun. Fig. 1 illustrates my heart rate response during rest,
warm up, 2.4 km test and immediately post exercise. In my case,
maximal HR attained was 182 beats/minute. Sophistcated apparatus,
such as the type used here, is not necessary to measure heart rate. A

pulse count in-the 30 seconds immdiately following exercise will reflect
exercise heart rate. This can be taken at the base of the thumb in the
radial groove or at either side of the larynx. Count the pules for 15
seconds and multiply by 4, or count for 10 seconds and multiply by 6.
Note the shorted the counting period, the greater the error.

Pulse Rate Curve
at rest, warm-up, 2.4km & post exercise.

Heart Rate
200
4 km test
150
Warm-up
100
Resting
501
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Controlling Exercise Intensity

1f you are sure you have run the 2.4 km at a maximal level, you can use
the HR count as a guide to determining the intensity for subsequent
sessions. If maximal HR was not attained, used the formula 220-AGE,
which will predict maximal heart rate with an acceptable degree of
accuracy (+/— 10 beats). HR rises proportionatelly with increases in
oxygen demand. However, the effects of age, sex and fitness level will
cause differences in HR response between individuals. For example,
exercise demanding HR 150 bts/min is much more strenuous for a man
aged 45 years compared to a younger counterpart of 20 years.

A useful method to equate proportions of aerobic capacity (intensity) is
the % HR Reserve method. This uses the percent difference between
resting and maximal HR, added to resting HR. In this way, the effects
of age and heaith status on ‘maximal and resting HR are taken into
account. Calculation of %HRR at 70% is exemplified below:

Example:Age 35 yrs
Maximal HR (220 - age) =185
Resting HR=60

Max HR - Resting HR=HR Reserve
185 - 60=125

% HR Reserve=(% HR Reserve)+ Rest HR
75% HR reserve=(0.75X125)+60=154 bts/min.

This person has selected a fairly high intensity of work based on' the
results of the fitness test and perception of how the intensity feels. This
latter factor is very important. Clinical studies have shown that most
individuals are able to regulate intensity by rating the perception of
exertion (RPE) on a 15 point scale (Rating of Perceived Exertion Scale,
Table 2). The scale was designed to approximate HR in middle aged
men when the rating is multiplied by 10.

Of course, training and fitness level will alter the relationship between
HR and RPE. For example, at the beginning of the programme you
may perceive HR 140bpm as 14, but after 4 weeks of conditioning this
may be perceived as 13. Most individuals will select an exercise intensity
which corresponds to 60-80% of maximal aerobic capacity when a
rating of 12-15 is selected. Table 3 is a guide to selecting exercise
intensity using %HRR and RPE, based on the fitness: test. For
example, if you are just starting out on a fitness program and your
fitness: level is poor, you are advised to select an intensity. of 55-60%

maximum aerobic. capacity (%HRR) and an RPE of 12 for. 15-20
minutes in a 25-30 minute session. If you scored high on the fitness test,
you could select an intensity of 75-80% HRR corresponding to an RPE
of 14-15. Periodic self testing will enable you to reevaluate exercise
levels.

It is important to note that prescription of exercise intensity is based on
your personal response to an exercise session. Only you can decide how
you feel. If you are unsure about starting an exercise program, or if you
have never exercised regularly you are advised to consult your physician
for rudimentary tests before embarking on an exercise program. Good
luck and enjoy yourself!

Table 2. The Rating of Perceived Exertion Scale
BORG’S RPE-SCALE

6~ NO EXERTION AT ALL
7 EXTREMELY LIGHT
8

9 VERY LIGHT

i1 LIGHT

13 SOMEWHAT HARD
15 HARD (HEAVY)

17 VERY HARD

19 EXTREMELY HARD
20 MAXIMAL EXERTION

Table 3. Suggested % HRR' and RPE pertaining to Fitness Level
Fitness  Rating

Very Poor Fair Good ~ Excellent Superior
Poor
RPE 11 12 13 14 15 16

%HRR  50-55% 55-60%  60-65% 65-70% ~ 75-80%  80-85%
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