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Weight
Loss
Specialist

Chapter5: Fitness Assessment
Objectives
After completing this section, the health and fitness
professional will be able to:
⦁⦁

Implement key subjective and objective
assessments.

⦁⦁

Confidently communicate to the client the
findings of these assessments.

⦁⦁

Use these findings to develop an individualized
exercise program for the goal of weight loss.

medical issues, or act outside of the scope of practice of
the health and fitness professional (Table 5.1). It is also
important to note that all information gathered should
be treated as confidential information and cannot be
shared with another health and fitness professional
without permission from the client. Any information
gathered on clients is protected under the Health
Insurance Portability and Accountability Act of 1996
(HIPAA); for this reason, client files should be kept in a
secure location.

Introduction

Subjective Assessments

Assessments are useful for gaining insight into
one’s past and present medical and physical history.
Assessments can include a thorough medical history,
current and past physical activity and dietary habits,
physiological assessments, and even general likes
and dislikes about exercise. This combination
of information will help the health and fitness
professional determine the following:

As the health and fitness professional starts with
a new client, subjective information should be
gathered before any objective measures are taken.
These assessments are designed to provide general
information about a client — including contact
information, client goals, and emergency contact
information — but they may also alert the health and
fitness professional to any condition that may be
contraindicated to exercise.

1. The initial needs and goals of an individual.
2. If a physician’s clearance is necessary.
3. If other professionals are needed to care for the
client.
While gathering personal information on a client, be
careful to never diagnose, prescribe treatment for

■■

Physical Activity Readiness
Questionnaire (PAR-Q)

The Physical Activity Readiness Questionnaire
(PAR-Q) is appropriate when individuals want to
engage exclusively in light- to moderate-intensity
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exercise activities (1). It is a widely used document that
asks a series of questions designed to identify potential
problems with a person’s cardiorespiratory system. If a

person answers “yes” to any of the questions, additional
questions should be asked, and a physician should be
consulted before a program begins (Table 5.2).

Table 5.1 Assessment Guidelines
Do Not

Do

Diagnose medical
conditions

Obtain exercise or health guidelines from a physician, physical therapist, registered dietitian, etc.
Follow national consensus guidelines of exercise prescription for medical disorders
Screen clients for exercise limitations
Identify potential risk factors for clients through screening procedures
Refer clients who experience difficulty, pain, or exhibit other symptoms to a qualified
medical practitioner

Prescribe treatment

Design individualized, systematic, progressive exercise programs
Refer clients to a qualified medical practitioner for medical exercise prescription

Prescribe diets or
recommend specific
supplements

Provide clients with general information on healthy eating

Provide treatment of
any kind for injury or
disease

Refer clients to a qualified medical practitioner for treatment of injury or disease

Provide rehabilitation
services for clients

Design exercise programs for clients after they are released from rehabilitation

Provide counseling
services for clients

Act as a coach for clients

Refer clients to a qualified dietitian or nutritionist for specific diet plans

Use exercise to help clients improve overall health
Assist clients in following the medical advice of a physician and/or therapist
Provide postrehabilitation services
Provide general information
Refer clients to a qualified counselor or therapist

Table 5.2 Sample PAR-Q
Questions

Yes

No

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





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





3. In the past month, have you had chest pain when you were not performing 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 any medication for your blood pressure or for a heart condition?
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■■

Health History Questionnaire

A more detailed account of a person’s current and past
health status can be determined from a heath history
questionnaire (HHQ). The HHQ allows the health and
fitness professional to identify more specific medical
contraindications to exercise, risk factors, and lifestyle
behaviors that may affect an individual’s ability to
exercise safely (Table 5.3). The sections of a HHQ can
vary in different settings, but some general topics to
consider are (1):
⦁⦁

Personal and emergency contact information

⦁⦁

General medical history

⦁⦁

Risk factor assessment

⦁⦁

Medications

⦁⦁

Physical activity patterns

⦁⦁

Goals

Keep in mind that some items on a HHQ are sensitive,
and some clients may not be comfortable sharing such
information with someone they just met. Always assure
clients that information will be treated as confidential,
and that a thorough assessment is crucial to designing
an appropriate exercise program.

■■

Eating Habits

Determining past and current eating habits will provide
insight to a client’s current habits and preferences,
and also may help the health and fitness professional
understand past attempts at dieting. Having a client
recall food intake is a common technique for assessing
dietary intake. A 24-hr (or longer) recall, or a food
frequency questionnaire are two easily administered
assessments (2). A 24-hr recall requires a client to
think about everything he or she ate or drank during
the previous day, including portion sizes, condiments,
when the food and drink were consumed, and how
the food was prepared. It is important to do a recall
following a day of typical eating patterns. Holidays,
vacations, and possibly weekends should be avoided for
accuracy. Every effort should be made to confirm that
all food items have been reported. There are several
software programs available that allow health and
fitness professionals to do an analysis of food intake.
Another option is a food frequency questionnaire,
which is designed to capture general eating
patterns. There are several types of food frequency
questionnaires available, including ones that are selfadministered, ethnic-specific, nutrient-specific, and for
specific age groups (2, 3).

Table 5.3 Sample Health History Questionnaire
Questions

Yes

No

1. Have you ever had any pain or injuries (ankle, knee, hip, back, shoulder, etc.)?
If yes, please explain:





2. Have you ever had any surgeries?
If yes, please explain:





3. Has a medical doctor ever diagnosed you with a chronic disease, such as coronary heart disease, coronary
artery disease, hypertension (high blood pressure), high cholesterol, or diabetes?
If yes, please explain:





4. Are you currently taking any medication?
If yes, please list:
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Trainer Tip!
Very often, clients will view food recording cumbersome and embarrassing because it is a visual
representation of the food they are ingesting. It is important to communicate why food logging is
necessary to their program and provide them with some guidance on how to log their food. Nutrition
journal pages and an example food diary might help clients adhere to logging their food. However, in
many cases, food logs will not be representative of their actual meals. The health and fitness professional
should be ready to sit down with clients and discuss their nutrition habits and ask questions about what
they ate and why. This can help the professional and clients understand their food choices better.
Another method of assessing dietary intake is having
the client record food and drink intake as it occurs
in the form of a food diary. An advantage to this type
of assessment is the increased accuracy of food and
drink consumption. Some disadvantages include a
greater burden on the client to record this information
throughout the day. Also, clients may change eating
patterns once they are asked to report on consumption.
■■

Physical Activity

Currently, there is no gold standard for measuring
physical activity in the population, and health and fitness
professionals continually face the challenge of assessing
daily physical activity. Current direct measures of
physical activity include calorimetry, motion sensors,
observation, diaries, logs, and records. Indirect measures
of physical activity include various fitness measures,
anthropometric measures, metabolic measures, surveys,
and questionnaires (4). Activity monitors, such as
accelerometers and pedometers, provide an objective
measure of physical activity. These tools are very
useful to gather information about ambulatory activity
(walking), but they are not helpful if the client engages
in activities that are not ambulatory, such as cycling,
swimming, or weightlifting. When the intensity of
physical activity is important, heart rate monitors are
readily used, but potential costs — along with discomfort
to some subjects — may be a limitation.
A physical activity diary is one commonly used direct
method, but because self-reports are very subjective,
there is a chance of reporting errors, especially if
clients are unfamiliar with assessing intensity. With

this technique, clients record all of their activity for
a specified number of days (typically a week). That
information can be used to assess time spent in
moderate or vigorous activities, and calories expended
for physical activity can be calculated. Another method
is a physical activity recall questionnaire. Several of
these instruments are available, and each has advantages
and disadvantages. Some examine physical activity
during the previous 7 days, while others attempt to
capture physical activity patterns over several decades.
When considering objective measurement options,
pedometers have been found to be an acceptable method
for quantifying walking-related physical activity.
Although some self-report methods are practical for
obtaining data on large samples, pedometers may offer
more precision when quantifying physical activity in
the form of walking. They are typically worn on the belt
or waistband at the midline of the thigh and respond
to vertical accelerations of the hip during gait cycles.
Although pedometers do not measure all types of
physical activity, they have been shown to be accurate
for measuring walking, which is the most common
type of physical activity (5-7). Additionally, this type
of measurement puts little burden on the client, which
makes it a practical and feasible tool when assessing
physical activity (8). More recently, accelerometers
have become a popular mechanism to assess ambulatory
activity including intensity (9, 10). There are several
brands of pedometers, accelerometers, and motion
sensors, all of varying costs. It is up to health and fitness
professionals to determine which one, if any, will suit the
needs of their clients.
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Objective Assessments
Objective assessments are quantitative measures that
provide unbiased information about the physical aspects
of a client. Several things should be noted at the time of
these tests, including time of day, attire, time since last
food or drink was consumed, and time since the last
exercise bout. Anything that can influence a measure
should be noted because any disruption of the body’s
homeostasis could affect results.
■■

Weight

It is important to obtain an accurate measure of body
weight and not rely on client self-reports. The scale should
be calibrated, and the same scale should be used for future
measurements. The client should be in minimal clothing,
and the measure should be taken after the client has
voided. When working with weight loss clients, assessing
total pounds lost does not differentiate between fat mass
and fat-free mass. By regularly determining changes in
tissue mass, program adjustments regarding food intake
and exercise can be made accordingly.

■■

Resting Heart Rate

After a client has been resting for at least 10 min, heart
rate can be obtained via palpation or from a heart rate
monitor. Within recent years, heart rate monitors
have become very accurate and affordable. These
noninvasive devices allow users to measure their
heart rate in real time without any counting. There are
a variety of models available, but they typically consist
of a chest strap transmitter and a wrist receiver.
Another method is palpation of the radial or carotid
artery. The radial artery is located on the same side
of the wrist as the thumb (Figure 5.1), and the carotid
artery is located on the side of the neck near the
midline of the jaw (Figure 5.2). Excessive pressure on
the carotid artery may cause a decrease in heart rate
and blood pressure, resulting in dizziness or fainting.

Figure 5.1 Radial Pulse

Body Mass = Fat Mass + Fat-Free Mass
Fat Mass = Body Mass x Body Fat %
Fat-Free Mass = Body Mass – Fat Mass

Trainer Tip!
To avoid client confusion, the health and fitness
professional should explain why each weight scale
may show different results. Clients will always tend
to refer to their scale at home as their guideline to
their weight loss or weight gain. However, scales
differ based on their last calibration, surface, and
often how old the product is. One trick to avoid
any problems is to record the numbers on both the
scale the trainer is using and the one the client is
using. Although the trainer’s scale number is the one
used to determine whether goals are met, the client
will feel more comfortable knowing both numbers.

Figure 5.2 Carotid Pulse

43

NASM Weight Loss specialist

Therefore, the radial artery is the preferred location
for measuring heart rate. Also because the thumb has
a faint pulse, it should never be used when palpating
a heart rate. Be sure not to press so hard that blood
flow is occluded. Heart rates should be counted for 60
seconds and recorded as beats per minute (bpm).
Health and fitness professionals can use a client’s
resting heart rate to calculate the target heart rate
(THR) zones in which a client should perform
cardiorespiratory exercise. The two most common
ways to calculate THR are to use a percentage of
the client’s estimated maximal heart rate (straight
percentage method), or by using a percentage of heart
rate reserve (Karvonen method).
■■

Straight Percentage Method

A client’s estimated maximal heart rate (HRmax) is
found by subtracting the client’s age from the number
220 (220 – age). Once the client’s HRmax is determined,
multiply the estimated HRmax by the appropriate
intensity (typically 65‑95%) at which the client should
work while performing cardiorespiratory exercise to
calculate THR.
The results of these calculations should be combined
with the cardiorespiratory assessments discussed later
in this chapter to establish which heart rate zone a
client will start in. However, exercise intensity levels
may need to be lower than 65% (e.g., at about 40 to 55%)
depending on the client’s initial physical condition and
health status.
■■

Heart Rate Reserve (HRR) Method

Heart rate reserve (HRR), also known as the Karvonen
method, is a method of establishing training intensity
on the basis of the difference between a client’s
estimated maximal heart rate and resting heart rate.
Because heart rate and oxygen uptake are linearly
related during dynamic exercise, selecting a
predetermined training or target heart rate (THR)
based on a given percentage of oxygen consumption is
the most common and universally accepted method

of establishing exercise training intensity. The HRR
method is defined as:

THR = [(HRmax – HRrest) × desired intensity] + HRrest
Similar to the straight percentage method, the results
of these calculations should be combined with the
cardiorespiratory assessments discussed later in this
chapter to establish which heart rate zone a client will
start in.
■■

Blood Pressure

Blood pressure is the amount of pressure on the arteries
during the cardiac cycle. It is recorded as two numbers.
The top number is systolic blood pressure and indicates
the amount of pressure exerted on the arterial walls as
the ventricles contract and blood is forced through the
cardiovascular system. The lower number is diastolic
blood pressure and is the amount of pressure on the
arterial walls during ventricular relaxation. Blood
pressure is recorded in millimeters of mercury (mm Hg).
It can be quite variable, but normal resting values are
considered less than 120 mm Hg for systolic and less than
80 mm Hg for diastolic. Only a trained technician should
take blood pressure. After a rest period, measurements
should be taken on the right arm three times using a
stethoscope and a mercury sphygmomanometer with
2 min between each trial (11). (Note: This information
is from the seventh report on blood pressure detection,
treatment, etc. The eighth report is in progress.) The
average of the three trials should then be recorded
as resting blood pressure. Blood pressure can rise
temporarily if a client is feeling nervous, so if blood
pressure is high, the client should remain seated and calm,
and the measurement should be taken again after several
minutes. If the measure remains high, a physician’s
clearance should be obtained before a program begins.

Body Composition Options
Because a reduction in body fat percentage is the goal
for the weight loss client, and an increase in lean body
mass is the goal for the weight gain client, the health
and fitness professional should have an understanding
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of the different methods available and should take time
to practice and master these techniques. Monitoring
progress is important because assessments provide
the objective information needed to make changes
to a client’s program. By accurately assessing body
composition, not only can fat mass be assessed, but
gains in lean body mass as well. An accurate estimation
of body composition is important when assessing a new
client’s health status. Many people are very concerned
with obtaining an exact measure of body fat percentage,
but even the most sophisticated methods represent
an estimate and not an exact measure of fat. In fact,
many of the underlying principles of current body
composition assessments date back to the early 20th
century (12). Original methods of body composition
assessments involved direct human cadaver dissection
with chemical analysis. Data from these methods
were then used by researchers such as Siri (13) to
develop prediction equations currently used by health
and fitness professionals. These equations typically
involve a two-compartment model, meaning that the
body is assumed to consist of two compartments of
1) fat-free mass (FFM) and 2) fat mass (FM), and
that these compartments have a constant density
of 1.1 kg.L - 1 and 0.9 kg.L - 1, respectively (13).
Although body composition assessment originated
with a direct method of measurement (cadaver
dissection), there have since been many different and
noninvasive methods introduced to estimate body
composition. A familiar indirect method of body
composition assessment is underwater weighing.
Other methods are considered doubly indirect, such as
skinfolds, bioelectrical impedance analysis (BIA), and

anthropometry (12). Indirect methods use a variable,
such as body density (Db), to make assumptions about
the relationship between that variable and the amount
of fat an individual has (12). A frequently used twocompartment equation is the Siri equation (13).

% BFSiri = (495 / D) – 450
To use such an equation, body density must be
determined. This can be done in a variety of ways, but
common laboratory techniques include underwater
weighing or air displacement plethysmography.
Underwater weighing has long been considered
the “gold standard” of indirect body composition
assessment. It is based on Archimedes’ principle,
which states that an immersed body is buoyed by a
force that equals the weight of the displaced water
volume. Therefore, if a person’s mass is measured in
air and again when completely immersed in water,
density can be calculated. When components of the
FFM differ from the assumed values, an estimation
of body fat percentage is compromised. Fortunately,
there are many two-compartment models for various
populations, including women and various ethnic
backgrounds. Whenever possible, laboratory methods
are preferred over field techniques of body fat
assessment due to a slightly lower error rate. However,
laboratory methods are more expensive, require highly
sensitive and sophisticated equipment, and require
trained personnel to obtain measures. In comparison,
field techniques are easy to administer, require little or
no equipment, and can provide useful information to
the health and fitness professional.

Trainer Tip!
Clients are often concerned about having body composition taken. Very often, body fat measurement
techniques can be invasive and embarrassing. Before health and fitness professionals begin body
composition assessments, they should explain the measurement they will be taking, how they will take it,
and ask clients whether they are comfortable with this measurement. If the client does not want to take
the measurement, the trainer should not take it! There are other guideline measurements the trainer
can use to assess their change. The trainer should wait until there is a strong rapport and try again. This
can help the trainer and the client avoid uncomfortable situations during the assessment process.
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It is the responsibility of the health and fitness
professional to choose appropriate measures for a new
client. A field assessment should not be performed
unless accuracy can be ensured. For example, with
certain clientele, objective baseline measures may
include only a calculation of BMI and a measure of
waist circumference.
■■

Body Mass Index (BMI)

The simplest field measure of whether someone is
at a preferred weight for the person’s height is body
mass index (BMI). It is a noninvasive method and is
the criterion used to classify adequacy of weight for
height (Table 5.4). It is important to understand that
BMI does not indicate a level of body fatness, but
individuals who fall into an obese category most likely
will have an unhealthy amount of excess body fat on
their bodies. There are certain clientele for which BMI
is not an ideal assessment, such as a person who has a
weight gain goal (e.g., bodybuilder), but for the general
population, it is an appropriate assessment. BMI is
typically calculated from weight in kilograms and
height in meters:

Body Mass Index = Weight (kg) / Height (m2)
It can also be calculated using weight in pounds and
height in inches:

Body Mass Index = [Weight (lb) / Height (in2)] x 703

■■

Skinfold Calipers

The use of skinfold calipers is a common method of body
fat assessment. A variety of calipers are available that
measure the skinfold thickness of subcutaneous adipose
tissue in millimeters. Due to a correlation between
subcutaneous fat and total body fatness, the thickness
of skinfolds can be summed and used to estimate body
fat percentage. The accuracy of skinfold measures
when taken by a skilled person is typically within 4%
of hydrostatic weighing. To make the measurements
as accurate as possible, the skinfold sites should be
carefully located, an accurate measure of the skinfold
needs to be taken, and the appropriate equation for
converting skinfold thickness into body fat percentage
should be chosen. Care should be taken to use the
same equation on future measures so that appropriate
comparisons can be made. It should be noted that using
calipers on overweight or obese individuals may present
problems because subcutaneous fat cannot always be
lifted from the underlying lean tissue, and proper caliper
placement may be compromised (14, 15). If this is the
case, skinfolds should not be used as an assessment until
proper caliper placement can be ensured. Another option
is to calculate BMI and circumference measurements.
NASM uses the Durnin-Womersley four-site
skinfold formula. The all upper-body sites are easy
to locate, and by summing the skinfolds, a person’s
body fat percentage can be determined from a simple
chart (Table 5.5). The four sites are biceps, triceps,

Table 5.4 BMI Values
BMI

Disease Risk

Classification

<18.5

Increased

Underweight

18.6‑21.99

Low

Acceptable

22.0‑24.99

Very low

Acceptable

25.0‑29.99

Increased

Overweight

30‑34.99

High

Obese

35.0‑39.99

Very high

Obesity II

≥40

Extremely high

Obesity III

Trainer Tip!
The health and fitness professional should use
common sense when performing a body fat
assessment. If the client is visibly obese and the
trainer is not sure whether the calipers will be able
to get an accurate measurement from the client’s
body landmarks, the health and fitness professional
should not attempt to take the assessment. There
are other measurements the trainer can use
that will help avoid an embarrassing moment.
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Table 5.5 Durnin-Womersley Body Fat Calculation Percentage
Sum of
Folds
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200

<19
‑7.23
0.41
5.00
8.32
10.92
13.07
14.91
16.51
17.93
19.21
20.37
21.44
22.42
23.34
24.20
25.00
25.76
26.47
27.15
27.80
28.42
29.00
29.57
30.11
30.63
31.13
31.62
32.08
32.53
32.97
33.39
33.80
34.20
34.59
34.97
35.33
35.69
36.04
36.38
36.71

20‑29
‑7.61
0.04
4.64
7.96
10.57
12.73
14.56
16.17
17.59
18.87
20.04
21.11
22.09
23.01
23.87
24.67
25.43
26.15
26.83
27.48
28.09
28.68
29.25
29.79
30.31
30.82
31.30
31.77
32.22
32.66
33.08
33.49
33.89
34.28
34.66
35.02
35.38
35.73
36.07
36.40

Men
30‑39
‑1.70
5.05
9.09
12.00
14.29
16.17
17.77
19.17
20.41
21.53
22.54
23.47
24.33
25.13
25.87
26.57
27.23
27.85
28.44
29.00
29.54
30.05
30.54
31.01
31.46
31.89
32.31
32.71
33.11
33.48
33.85
34.20
34.55
34.88
35.21
35.53
35.83
36.13
36.43
36.71

40‑49
‑5.28
3.30
8.47
12.22
15.16
17.60
19.68
21.49
23.11
24.56
25.88
27.09
28.22
29.26
30.23
31.15
32.01
32.83
33.61
34.34
35.05
35.72
36.37
36.99
37.58
38.15
38.71
39.24
39.76
40.26
40.74
41.21
41.67
42.11
42.54
42.96
43.37
43.77
44.16
44.54

>50
‑6.87
2.63
8.38
12.55
15.84
18.56
20.88
22.92
24.72
26.35
27.83
29.20
30.45
31.63
32.72
33.75
34.72
35.64
36.52
37.35
38.14
38.90
39.63
40.33
41.00
41.65
42.27
42.87
43.46
44.02
44.57
45.10
45.62
46.12
46.61
47.08
47.54
48.00
48.44
48.87

<19
‑2.69
5.72
10.78
14.44
17.33
19.71
21.74
23.51
25.09
26.51
27.80
28.98
30.08
31.10
32.05
32.94
33.78
34.58
35.34
36.06
36.74
37.40
38.03
38.63
39.21
39.77
40.31
40.83
41.34
41.82
42.29
42.75
43.20
43.63
44.05
44.46
44.86
45.25
45.63
46.00

20‑29
‑3.97
4.88
10.22
14.08
17.13
19.64
21.79
23.67
25.34
26.84
28.21
29.46
30.62
31.70
32.71
33.66
34.55
35.40
36.20
36.97
37.69
38.39
39.06
39.70
40.32
40.91
41.48
42.04
42.57
43.09
43.59
44.08
44.55
45.01
45.46
45.89
46.32
46.73
47.14
47.53

Women
30‑39
0.77
8.72
13.50
16.95
19.66
21.90
23.81
25.48
26.96
28.30
29.51
30.62
31.65
32.60
33.49
34.33
35.12
35.87
36.58
37.25
37.90
38.51
39.10
39.66
40.21
40.73
41.24
41.72
42.19
42.65
43.09
43.52
43.94
44.34
44.73
45.12
45.49
45.85
46.21
46.55

40‑49
3.91
11.71
16.40
19.78
22.44
24.64
26.51
28.14
29.59
30.90
32.09
33.17
34.18
35.11
35.99
36.81
37.58
38.31
39.00
39.66
40.29
40.89
41.47
42.02
42.55
43.06
43.56
44.03
44.49
44.94
45.37
45.79
46.20
46.59
46.97
47.35
47.71
48.07
48.41
48.75

>50
4.84
13.10
18.07
21.67
24.49
26.83
28.82
30.56
32.10
33.49
34.75
35.91
36.99
37.98
38.91
39.79
40.61
41.39
42.13
42.84
43.51
44.15
44.76
45.36
45.92
46.47
47.00
47.51
48.00
48.47
48.93
49.38
49.82
50.24
50.65
51.05
51.44
51.82
52.19
52.55
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subscapular, and iliac crest. Unless noted, all measures
should be taken on the right side of the body.
Biceps: A vertical fold on the front of the arm over the
biceps muscle halfway between the shoulder and the
elbow (Figure 5.3).
Triceps: A vertical fold on the back of the arm with the
arm relaxed at the side, halfway between the shoulder
and the elbow (Figure 5.4).
Subscapular: A 45˚ angle fold of 1 to 2 cm, below the
inferior angle of the scapula (Figure 5.5).
Iliac crest: A 45˚ angle fold, taken just above the iliac
crest and medial to the axillary line (Figure 5.6).
■■

Bioelectrical Impedance

Bioelectrical impedance analysis (BIA) is a popular
method used to estimate percentage of body fat due to
its ease of use and portability of equipment. It is based
on the premise that muscle, which is assumed to be
73.8% water, conducts an electric current better than
fat, which contains little water (16). Muscle tissue is
composed mostly of water and electrolytes, making
it highly conductive, allowing the current to pass
through. Fat tissue has little water content, making it
a poor conductor (16). Therefore, the more fat tissue
a person has, the more the flow of current will be
impeded. BIA does not measure body fat directly but
rather measures the electrical impedance of tissues in
the body, which is then used to determine total body

Figure 5.3 Biceps
Measurement

Figure 5.4 Triceps
Measurement

water (17). BIA works by sending a current between
two electrodes; one electrode sends the current,
and the other electrode receives the current. The
electrodes are placed at opposite ends of the body:
hand-to-foot, foot-to-foot, or hand-to-hand. There is
much debate over the use of BIA because hydration
has a large influence on results. In general, if a client
has fasted for at least 4 hr, has not recently exercised
or consumed alcohol, and is hydrated, BIA is an
acceptable method (18).
■■

Waist-to-Hip Measurements

Waist and hip measurements have been very practical
assessment tools to determine body fat distribution.
The waist-to-hip ratio is the circumference of the
waist divided by the circumference of the hips. A
waist-to-hip ratio of greater than or equal to 0.95 for
men and greater than or equal to 0.86 for women is
considered a risk factor for coronary heart disease
(CHD) (19, 20).

WHR = Waist Circumference / Hip Circumference
The waist circumference alone can be a risk factor for
several health issues, including CHD, type 2 diabetes
mellitus, hypertension, and dyslipidemia because a
large waist circumference is likely due to abdominal
obesity. It can also help clarify if someone who falls
into the overweight category based on BMI is actually
overweight. Recent research found that subjects with
a normal BMI and a large waist circumference had

Figure 5.5 Subscapular
Measurement

Figure 5.6 Iliac Crest
Measurement
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an approximately 20% higher mortality risk when
compared with subjects with a normal BMI (18.5‑24.9)
and normal waist circumference (21).

■■

Girth Measurements

Men > 102 cm (> 40 in)

In addition to waist and hip measurements,
other girth measurements are also important for
establishing a baseline and tracking progress. These
measures include neck, chest, upper arm, thigh,
and calf.

Women > 88 cm (> 35 in)

Neck: Measure across the Adam’s apple (Figure 5.9).

When measuring an overweight or obese person, be
sure to have a tape measure that is long enough to take
the actual measurement. Exercise professionalism if
you need a client to assist you with tape placement in
the case that you cannot reach around that person’s
body comfortably. The tape measure should be pulled
taut but not to the point that the measure is falsely low.

Chest: Across the nipple line (ask women to place the
tape measure in front and take the reading from the
back). This may not be an appropriate measure if the
nipple line falls closer to the waist (Figure 5.10).

Waist: Most narrow part of the torso between the
xiphoid process and the umbilicus during normal
expiration (Figure 5.7).

Calf: At the maximal circumference between the
ankle and the knee (Figure 5.12).

Large Waist Circumference

Hips: Maximal circumference of the buttocks above
the gluteal fold (Figure 5.8).

Thighs: The upper thigh just below the buttocks, or
10 inches above the patella (Figure 5.11).

Upper arm: At the maximal circumference of the
upper arm with the arm extended and palm up
(Figure 5.13).

Figure 5.7 Waist Measurement

Figure 5.9 Neck Measurement

Figure 5.8 Hips Measurement

Figure 5.10 Chest Measurement

Figure 5.11 Thigh Figure 5.12 Calf
Measurement
Measurement

Figure 5.13 Upper Arm Measurement
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Cardiorespiratory Assessments
The terms cardiorespiratory fitness, cardiovascular
fitness, and aerobic fitness all refer to the heart’s
ability to pump oxygen-rich blood to the muscles.
Therefore, the goal of the cardiorespiratory
assessment is to elicit a measurable physiological
response to some level of stress to the
cardiorespiratory system. Whenever an assessment
is conducted, regardless of whether it is the first test
for a client or to assess progress, certain factors that
could affect results must be considered. These factors
include the following:
⦁⦁

Test anxiety

⦁⦁

Food in stomach and hydration state

⦁⦁

Room or outdoor temperature and humidity

⦁⦁

Time of day

⦁⦁

Caffeine intake

⦁⦁

Prior exercise

⦁⦁

Sleep

⦁⦁

Medications

The gold standard in assessing a person’s
cardiorespiratory fitness is a test of maximal oxygen
consumption, also called a VO2max test. This type of
test generally takes place in a clinical setting because
it requires sophisticated equipment, well-trained
personnel to run the test and interpret results, and
subject to exercise to volitional exhaustion, which
can be dangerous. Because a VO2max test is not
appropriate for many individuals, including inactive
and overweight subjects, a submaximal protocol
should be used. Submaximal protocols can be done
in a clinical setting, but a number of field tests have
been developed so that cardiorespiratory fitness can
be estimated with minimal equipment and where
multiple people can be tested at one time (20).
■■

Rockport Walk Test

For overweight and inactive individuals, the Rockport
One-Mile Fitness Walking Test gives a good estimate
of cardiorespiratory fitness. The purpose of this

test is to walk as fast as possible for 1 mile, either
on a treadmill or on a flat 1-mile course. After the
client has completed the mile, heart rate should be
measured immediately. If a heart rate monitor is
not available, the pulse can be taken manually for 10
seconds, and then multiply that number by 6 to get
beats per minute. Do not count a pulse for an entire
minute because the heart will start to decrease over
that 1 min, and this would skew test results. Also note
the time it took to complete the mile. To determine
a client’s initial fitness level, the health and fitness
professional will need to record age, gender, and heart
rate (bpm) upon completion of 1 mile and the time
(in minutes and seconds) that it took to complete
that mile. Use the following equation to estimate
cardiorespiratory fitness (22):

132.853 - (0.0769 × Weight) - (0.3877 × Age)
+ (6.315 × Gender) - (3.2649 × Time)
- (0.1565 × Heart rate) = VO2 score
Where:
Weight is in pounds (lb)
Gender: Male = 1 and Female = 0
Time is expressed in minutes and hundredths of minutes
Heart rate is in beats per minute
Age is in years
Once calculated, locate the VO2 score in one of the
categories in Table 5.6.

Trainer Tip!
For many clients, this will be the first time
performing any exercise, and it may seem
overwhelming to them. The health and fitness
professional should be ready with water and a towel
and assure them that the starting number is simply
a gauge to refer to later on in their training program.
This measurement is a useful tool to refer to when
the numbers on the scale might not be budging.
Showing clients a change in their physical health by
improving their cardiorespiratory score may help
give them the confidence they need to keep going!
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Once the score as been determined, the fitness
professional can then determine which exercise
training heart rate would be most appropriate for the
individual to train in:
⦁⦁

Poor: Zone 1 — 65 to 75% of HRmax
Exercise intensity levels may need to be lower
than 65% (e.g., about 40 to 55%) depending on the
client’s initial physical condition status.

⦁⦁

Fair/Average: Zone 2 — 65 to 85% of HRmax

⦁⦁

Good/Very Good: Zone 3 — 65 to 95% of HRmax

Table 5.6 Rockport Walk Test Scoring
Age

Heart Rate Zone
Poor

Fair

Average Good

Very
Good

20‑24

32‑37

38‑43

44‑50

51‑56

57‑62

25‑29

31‑35

32‑36

43‑48

49‑53

54‑59

30‑34

29‑34

35‑40

41‑45

46‑51

52‑56

35‑39

28‑32

33‑38

39‑43

44‑48

49‑54

40‑44

26‑31

32‑35

36‑41

42‑46

47‑51

45‑49

25‑29

30‑34

35‑39

40‑43

44‑48

50‑54

24‑27

28‑32

33‑36

37‑41

42‑46

55‑59

22‑26

27‑30

31‑34

35‑39

40‑43

60‑65

21‑24

25‑28

29‑32

33‑36

37‑40

Men

■■

Talk Test

Up until quite recently, the talk test has been an
informal method used to gauge exercise training
intensity during exercise. The belief has always
been that if clients reach a point at which they are
not able to carry on a simple conversation during
exercise because they are breathing too hard, then
they are probably exercising at an intensity level near
their ventilatory threshold, signifying a switch from
predominately aerobic energy production to anaerobic
energy production. A number of studies have now
confirmed that there is a correlation between the talk
test, VO2, ventilatory threshold, and heart rate during
both cycle ergometer and treadmill exercise (23, 24).
Thus, it appears that the talk test can help health
and fitness professionals and clients monitor proper
exercise intensity without having to rely on measuring
heart rate or VO2max.

Movement Assessments
NASM has established protocols for several movement
assessments (25). These assessments help the health
and fitness professional determine basic structural and
functional abnormalities in clients. Using five specific
checkpoints along the kinetic chain, assessments can
be done quickly and accurately. These five checkpoints
are the following:
1. Feet

Women
20‑24

27‑31

32‑36

37‑41

42‑46

47‑51

2. Knees

25‑29

26‑30

31‑35

36‑40

41‑44

45‑49

3. Lumbo-pelvic-hip complex

30‑34

25‑29

30‑33

34‑37

38‑42

43‑46

4. Shoulders

35‑39

24‑27

28‑31

32‑35

36‑40

41‑44

5. Head

40‑44

22‑25

26‑29

30‑33

34‑37

38‑41

45‑49

21‑23

24‑27

28‑31

32‑35

36‑38

50‑54

19‑22

23‑25

26‑29

30‑32

33‑36

55‑59

18‑20

21‑23

24‑27

28‑30

31‑33

60‑65

16‑18

19‑21

22‑24

25‑27

28‑30

The following movement assessments are taken from
the NASM Essentials of Personal Fitness Training
(25) with consideration to the overweight client,
and are designed to identify muscle imbalances that
could put a client at risk for injury as an exercise
program begins.
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■■

Overhead Squat Assessment

Position
⦁⦁

Client stands with feet shoulder-width apart
and pointed straight ahead. The foot and ankle
complex should be in a neutral position.

⦁⦁

Have client raise his or her arms overhead, with
elbow fully extended. The upper arms should
bisect the ears (Figure 5.14).

Movement
⦁⦁

Instruct client to squat to the level of a typical
chair height and return to the start position.

Follow the kinetic chain checkpoints in Table 5.7 for
each view. When doing an observation, record all
findings in writing.
Once the findings have been noted from the Overhead
Squat Assessment, the Overhead Squat Solutions table
(Table 5.8) can be used to identify what muscles need
to be stretched prior to and after a workout, as well as
muscles that may need to be strengthened during the
warm-up of the program.

Table 5.7 Overhead Squat Compensation Checklist
Kinetic Chain
Checkpoint

Movement Observation

Yes

Feet

Turn out



View feet, ankles, and knees from the front
(Figure 5.15).

Knees

Move inward



⦁⦁

View the lumbo-pelvic-hip complex, shoulder, and
cervical complex from the side (Figure 5.16).

LPHC

Excessive forward lean



⦁⦁

View up to 5 repetitions before resetting
client’s position.

Low-back arches



Shoulder complex

Arms fall forward



⦁⦁

Have the client repeat the movement 5 times from
each view.

Views
⦁⦁

Figure 5.14 Overhead Squat
Starting Position

View: Anterior

View: Lateral

Figure 5.15 Overhead Squat
Movement: Anterior View

Figure 5.16 Overhead Squat
Movement: Lateral View
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Table 5.8 Overhead Squat Solutions
Checkpoint

Compensation

Probable Overactive Muscles

Probable Underactive Muscles

Turn out

Soleus

Medial gastrocnemius

Lateral gastrocnemius

Medial hamstring complex

Biceps femoris (short head)

Gracilis

View: Anterior
Feet

Sartorius
Popliteus
Knees

Move inward

Adductor complex

Gluteus medius/maximus

Biceps femoris (short head)

Vastus medialis oblique (VMO)

TFL
Vastus lateralis
View: Lateral
LPHC

Excessive forward lean

Soleus

Anterior tibialis

Gastrocnemius

Gluteus maximus

Hip flexor complex

Erector spinae

Abdominal complex
Low-back arches

Upper body

Feet

Arms fall forward

Turn out

Hip flexor complex

Gluteus maximus

Erector spinae

Hamstring complex

Latissimus dorsi

Intrinsic core stabilizers (transverse
abdominis, multifidus, transversospinalis,
internal oblique pelvic floor)

Latissimus dorsi

Mid/lower trapezius

Teres major

Rhomboids

Pectoralis major/minor

Rotator cuff

Soleus

Medial gastrocnemius

Lateral gastrocnemius

Medial hamstring complex

Biceps femoris (short head)

Gracilis
Sartorius
Popliteus

Knees

Move inward

Adductor complex

Gluteus medius/maximus

Biceps femoris (short head)

Vastus medialis oblique (VMO)

TFL
Vastus lateralis
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Note: Working with an overweight client presents
special challenges. It is likely that the client is living with
constant physical discomfort and muscular imbalances
brought on by excessive body fat. Be cognizant of where
excess body fat is concentrated on your client —
 for
example, in the abdomen, in the hips and buttocks,
or in the breasts. Clients also may not be comfortable
performing this assessment, so it may be appropriate to
perform the assessment in an environment where they
are not in front of a number of gym members.
■■

Single-Leg Squat Assessment

Along with the Overhead Squat assessment, a Single-Leg
Squat assessment can be performed. This assessment is
designed to assess ankle proprioception, core strength,
and hip joint stability.

Like the Overhead Squat assessment, once the findings
have been noted from the assessment, the SingleLeg Squat Solutions Table (Table 5.10) (along with
the Overhead Squat Solutions Table) can be used to
identify what muscles need to be stretched and what
muscles need to be strengthened prior to a workout.
Note: This assessment may not be appropriate for
the overweight or obese client. If a client cannot hold
his or her balance on one leg, do not proceed with
the assessment.

Figure 5.17 Single‑Leg
Squat Start

Figure 5.18 Single-Leg
Squat Movement

Position
⦁⦁

Client should stand with hands on the hips and
eyes focused straight ahead.

⦁⦁

Feet should be pointed straight ahead, and the foot,
ankle, knee, and the lumbo-pelvic-hip complex
should be in a neutral position (Figure 5.17).

Movement
⦁⦁

Instruct client to raise one leg and place it parallel
to the stance leg.

⦁⦁

Have client squat to a comfortable level
(Figure 5.18) and return to the start position.

⦁⦁

Perform up to 5 repetitions before switching sides.

Views
⦁⦁

View the foot, ankle, knee, and the lumbo-pelvichip complex from the front.

Table 5.9 Single-Leg Squat Compensation Checklist

Follow the kinetic chain checkpoints in Table 5.9.
When doing an observation, record all findings.

Table 5.10 Single-Leg Squat Solutions

Kinetic Chain
Checkpoint

Movement
Observation

Right

Left

Move inward





View: Anterior
Knees

Checkpoint

Compensation

Probable Overactive Muscles

Probable Underactive Muscles

Knee

Move inward

Adductor complex

Gluteus medius/maximus

Biceps femoris (short head)

Vastus medialis oblique (VMO)

Tensor fascia latae (TFL)
Vastus lateralis
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Summary
The assessment process is a critical part of program
design. Not only does it physically describe a client
on paper, but it also provides important information
about a client’s health and exercise history and goals.
Objective measures also show whether a client
is progressing or at a plateau. When it comes to
estimating body composition, the method used will
depend on available equipment and the skill level of the
health and fitness professional. The key to objective
assessments is to be consistent. Remeasure the client
at the same time of day, in similar clothing, and take
care to identify body landmarks for skinfolds and girth
measurements. One of the greatest tools available to
the health and fitness professional is the assessment
process, and it is the most important tool when
updating a client’s program.
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