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Physiological Assessments

Dr. Aashish Jain(PT)

Health-related Assessments

= Cardiorespiratory fitness

* Body composition and anthropometry
* Muscularendurance

* Muscular strength

* Flexibility

Skill-related Assessments

* Anaerobic power
* Anaerobic capacity
= Speed

« Agility

* Reactivity

* Coordination

Testing and Measurement

Personal trainers mustact professionally and be
competent when evaluating a client’s level of fitness.

There are a number of resources for saining hands-on

training in fitness assessments, inclu

« ACE-sponsored workshops

+ Local colleges or universities with exercise science
departments

+ Experienced personal trainers, athletic trainers, or
rehabilitation specialists

+ Repeated practice, using friends, family members, or other
trainers

ing:

Signs and Symptoms for Fitness Test Termination

Onsetof angina, chest pain, or anginalike symptoms
Significant drop (>10 mmHg) in systolic blood pressure (SBP) despite an
increase in exercise intensity T

Excessiverisein blood pressure (BP): SBP>250 mmHg or diastolic blood
pressure (DBP) >1ts mmHg

Excess fatigue, shortness of breath, or i tinclude heavy
breathing due to intense exercise)

Signs of poor perfusion: lightheadedness, pallor, cyanosis, nausea, or cold
and clammy skin

Increasednervous system symptoms

Leg cramping or claudication

Subjectrequests to stop.

Physical or verbal manifestations of severe fatigue
Falure of testing equipment

Anthropometric Measurements: Body Composition

+ Skinfold

via the
of select i sites.

+ Anthropometric measures include measurements
height, weight, andfor circumference to assess
dimension.

Anthropometric/Body Composition Techniques

Body Composition Boty Size

Bocleetical imosdance Bty mass indc

DEHA scans. ith masuvements, nching
Hpkostatic ve ghing o ndernaler | MISUOAIP Rt

welghing. Heigat

Mear nared intoactarce Weight

Skirold measurements

Whale Eady ae disp acement
pethysmegrashy

Components of Body Composition

Lean body mass
Bodyfat
Justas lean tissue contributes to athletic performance, an
appropriate percentage of body fat can also be related to
successful athletic performance.
Acertain amount of body fat is necessary for overall health and
well-being, though too much body fat can be detrimental to
health.

Appropriate Use/Clientele

* Many clients are concerned with body composition
and desire to decrease their body fat.

* When working with clients who are concerned with
weight loss, focus primarily on fat loss, without
sacrificing lean muscle tissue.

* The same holds true when working with clients who
areinterested in weight gain where the focus should
generally be on increasing lean mass.
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Overweight versus Overfat

weight, based on the
* Overfatindicates an excess amountof bo
= To get a more accurate picture of lean and fat mass, it is
usually necessary to perform tests that involve more than
just height and weight.

Practical Implications of Body Composition

sessmen a te area
Clients should be instructed on ap,
easyaccess to measurement sites.

+ Testing accuracy is improved by proper hydration.

* Between measurements, a client may notice changes in the,
wayhis or her clothes fit.

Contraindications and Considerations

niques wi ceura

* Insome cases, it may be more appra

and girth measurements.

* Many clients, especially those who
arenot comfortable with their weight,
will not want their body composition
measured

Body-composition Assessments

* Theassessments presented on the following slide are
used to assess body composition.

= Dueto the cost andlimited availability of the
equipment needed, not all are practical in afitness
setting.

ot peonasn o most s oy et ADF s g st bt 5 aupments expanse.

[airiey
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Hydrostatic Weighing

composition. =
* Thebody is weighed on an underwater:

* Measures the amount of water a person displaces when
completely submerged, thereby indirectly measuring body fat
by determining body density.

+ Individuals with greater body densities (i.e., more lean tissue
and less fat) will weigh more under water.

* Hydrostatic weighing is not a practical approach for the
standard fitness center.

* This evaluation tool is often found in elite clinical settings and in
many colleges and universities.

Skinfold Measurements

* Ingeneral, the skinfold calipermet
measurement that is 2.0 to 3.5% o
hydrostatic weighing.
= Further measurement error is likely if the:
+ Trainer is inexperienced or uses poor technique
+ Clientis obese or extremely thin
+ Caliperis not properly calibrated
* Mostresearch supports using at least three sites when
assessing body fat.

Jackson and Pollock Three-site Skinfold for Men

* Avertical skinfold taken on the anterior midline
theinguinal crease and the proximal border of the patella
* Abdomen

* Avertical skinfold taken 2 cm (~1inch) to the right of the umbilicus

Jackson and Pollock Three-site Skinfold for Women

halfway between the acro
and olecranon processes

= Thigh

* Avertical skinfold taken on the

anterior midline of the thigh
between the inguinal crease
and the proximal border of the
patella

* Suprailium

+ Adiagonalfold following the
natural line of the iliac crest taken
immediately superior to the crest or
theilium and inline with the
anterior axillary line
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Determining Body Composition

old measu
determine body (ompoitl s B — =
Itcanalso be determined by calculating body density, from
which body composition canbe computed.

ACEalso provides valuable fitness calculators and
assessment support materials onits website.

* www.acefitness.org/calculators

Body-composition Evaluation

* Vanityis a fundamental reason for lowe
+ The trainer should also point out that persoi

=

nal health and

physical performance are negatively impacted when body-fat

stores are high.

Categ

Glassiication _| Women (% fat) | Hon (% fat)
Semilf | 0-13% |2
Aihltes % [6-13%
s 2 0% 11T
Busrae E
bese ad | 2% an
higher ngor

Body-composition Reassessment

* Thereare no true recommendations for reassessment
of body composition.

+ Since ime and significant energy expenditure are
necessary to reduce body fat, assessments should not
be conducted too frequently.

* Monthly or bi y are

Programming Considerations for Body Composition

e risk o

To enhance program effecuv?nes’s; appropriate exercis
should be used in conjunction with following healthful
dietary recommendations (e.g., USDA, DASH).
Body-composition values canalso be used to determine a
goal weight.

With any weight loss or gain, there is typically a changein
theamount of lean body mass and fat mass.

Sample Desired Body Weight Calculation

« Female client’s current weig

g n
« Initial goal: To achieve 24 body fat without losing lear

* Determine fat weight in pounds:

« Bodyweight x Body-fat percentage (BFX): 168 Ib x 28 = 47 Ib of fat
= Determine lean body weight (LBW):

+ Total weight - Fat weigl

:168 Ib - 47 Ib = 121 Ib of lean tissue
+ Calculate ZLBW at desired %Fat:

* Desired%LBWat 24% body fat = 100% - 24% = 76% (0r 0.76)

+ Caleulate goal weight:

* Divide current LBW by desired %LBW = 1211b/0.76 = 159 b

Measurement of Body Size

weight, and circumference measures.
* Bodymass index (BMI) provides an objective ratio
describing the relationship between body weight and
height.
* BMImeasurement cannot determine actual body
composition.

Calculating BMI

ula g the fol
BMI = Weight (kg)/Height*
or
BMI = Weight (Ib) x 703/Height (inches)/Height (inches)
Rather than calculating BMI, the table presented on the
following slide can be used as a quick reference.
ACEalso provides valuable fitness calculators and
assessment support materials onits website.
* www.acefitness.org/calculators

T
g s

BMI and Health Risks

asesa pe Bl Reterence Chart
+ Cardiovascular disease . Weight Range

* Metabolic syndrome (i g P
+ Hypertension ol gt
+ Type2 diabetes Genvip e
* The BMireference chart can be used to: Ga sty
. risks of Gole | Uesiy EYET)
orobese Gt I besy D)

+ Setlongterm weight loss goals for clients
Clients with high lean body mass (LBM) may be categorized as overweight using
Mialone; even though their % body fat may well be within the normal or even

athletic ranges.
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BMI charts are u:

body mass and associated risks. r
If BMI charts are the only method of assessing body
structure, the results could be misinterpreted.
Asimple visual inspection can prompt a personal trainer to
proceed with a body-composition assessment to gain a
more accurate indicator of healthrisk.

Girth Measurements

* Theyalso provide
body dimensions.

* When taking girth measurements, precision is necessaryt
validate the results.

* To ensure accuracy, the personal trainer must use exact
anatomical landmarks for taking each measurement.

Waist-to-Hip Ratio

android shape from t
Thoughany extra fat weight s detrimental to

areandroid and have a high WHR have agreater heaﬁih nsk
Todetermine a client’s WHR, the waist measurement s divided by the hip
measurement.

h, those who
G

The table below ilustrates the relative risk ratings for waist-to-hip ratios.

ARisk
[Weles | <085 |ossasy |ow-0% |08 |
[Femsles | <075 075073 | os0-05 | =086 |
5 i e e 5.8 1

Waist Circumference

For every tinch (2.5
following associated health isks
« Blood pressure increases by 10%
Blood cholesterol level increases by 8%

High-density lipoprotein (HDL) decreases by 15%

Triglyceridesincrease by 18%

Metabolic syndrome risk increases by 18%

Thetable presented on the following slide lists the risk categories
associated with various waist circumferences for men and women.

Criteria for Waist Circumference in Adults

Females

Veylow | <2750 R
i<Tham) (<80 m)

v ZasE0n | 359900
(6 8m | (0 99om)

Hil 59300 | 395400

G-I | (103120 omi
i
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* The previous sections in this session were devoted to
resting measurements.

* Subsequent sections focus on physical-fitness
assessments that are active and require submaximal
tomaximal effort.

* Notall tests are suitable for all populations.

Cardiorespiratory Fitness Testing

moderate to high inte

Exercise testing for cardloresplratory ﬁmess

* Determine functional capacity

+ Determine a level of cardiorespiratory function that serves as a
starting point for ping goals for aerobic conditi

+ Identify metabolic markers (e.g., VTt and VT2) that can be
utlized to deslgn individualized exercise programs

* D ities that
signify prngresslve stages nf cardmvascular disease

+ Periodically reassess progress following a structured fitness
program

Maximal Oxygen Uptake

+ Estimation of the body’s a e

Measuring VO,max in a laboratory involves the coll

exhaled air during maximal exercise.

* Measuredin L/min = Absolute VO,max

+ Divide by body weight (kg) to determine
relative VO,max (mkglmin)

Conducting a cardiorespiratory

assessment at maximal effort is

notalways feasible and can actually

be harmful to certain populations.

Submaximal Cardiorespiratory Assessments

atively acci

extrapolated to determine exp:

maximal efforts.

+ Asworkload increases, so do heart rate
and oxygen uptake.

+ Infact, heart rate and oxygen uptake
exhibita fairly linear relationship to

+ This allows for VO,max estimates based
on MHR (generally predicted).
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Inaccuracies: Submaximal Cardiorespiratory Testing

submaximal workloads and then extrapofatlngtheworﬂoad
and HR data to the predicted MHR to determine predicted
VO,max.

* Asubmaximal test is likely to underestimate the true
maximum for anindividual who is very deconditioned, and
overestimate VO,max for a very fit individual.

Cardiorespiratory Fitness Assessments

Balke & Ware
« Ebbeling single-stage treadmil
= Cycle ergometer tests
« YMCAbike test
« Astrand-Ryhming cycle ergometer test
* Ventilatory threshold testing
« Submaximal talk test for VT1
* VT2threshold test
* Field tests
« Rockport fitness walking test (1mile)
« 1.5mile run test
« Steptests
* YMCAsubmaximal step test (12 inches)
* McArdle step test (16 inches)

Graded Exercise Tests

arm ergometer to meas

+ Some of the tests are administered in stages that incorporate
gradual increases in exercise intensity.

* Other tests measure the heart-rate response o a single-stage
bout of exercise.

* Inthe linical setting, a GXT is typically performed to maximal,
ornear maximal, exertion.

Submaximal Graded Exercise Tests

* Theworkload can be
(METs). .
Workload s a reflection of oxygen consumption and hence,
energy use.
* 1MET is the equivalent of oxygen consumption at rest, or
approximately 3.5 mL/kg/min.
+ Forexample: If a person is exercising at aworkload of 7 METs,
he or she is consuming oxygen at a rate of 24.5 mL/kg/min
(7 MET x 3.5 mL/kg/min).
* Mns(ac(lvmes of daily living (ADL) require a functional capacity
ofs

Indicators of Heart Disease Risk

* Adecrease—or a slgnlflcantlncrease—ln blood pressure
exercise

* Aninadequate HR response to exercise

* Exercise duration (the longer the individual can tolerate the
treadmill test, the less likely he or sheis to die soon of CAD—or
ofany cause)

* Heartrate recovery

Monitoring the Client

any GXT.
* Heart rate

+ Blood pressure
+ Ratings of perceived exertion (RPE)
+ Signs and symptoms (S/S)

Ratings of Percelved Exertion (RPE)

gl gt

i

gt 2
ey
pros——

o
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& b el

y Pre-test Intorma
Procedures

; ——
Anysickness orllness

* Thereare a number of reasons to terminate an
exercise test, ranging from chest pain to a drop in
SBP.

* Additionally, a GXT must be terminated if the client
requests to stop or fails to comply with testing
protocol.

* Trainers must always be aware of signs or symptoms
that merit immediate termination and referral to a
more qualified professional.

Time of last meal or snack .
Inform the client that the validity of fitness testing is based on precise
protocols being followed.

Clients should provide RPE when requested, as well as information on
personal signs and symptoms.

The personal trainer will assess HR and B at specific intervals
throughoutthe test.

Inform the client that the test will immediately cease if the client reports
any significant discomfort at any point during the test.
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Treadmill Exercise Testing

Bruce Submaximal Treadmill Exercise Test

Contraindications for Treadmill Tests

* Asubmaximal g e T B especiallyin clinical settin

and 12 minutes. — + Visual or balance problems, o fneinica !

. ; i = without using the handrails * Thetest is administered in three-

* The Bruce submaximal treadmill protocol is the most wi N o ) achieves 85% of his or her age-predicted MHR.

used. + Orthopedic problems that create pain with prolonged walking. Ve ] Sepre .

+ Inaclinical setting, the test s typically performed to maximal

+ The Balke & Ware treadmill test is preferred for older and * Footneuropathy effort, to evaluate both fitness and cardiac function.

deconditioned clients. * Obeseindividuals may suffer from both b

+ Giventhe degree of difficulty, this test is generally not

orthopedicissues. for dec i or the elderly.

Ebbeling Single-stage Treadmill Test Cycle Ergometer Testing

Balke & Ware Treadmill Exercise Test

OW-ris|

> ap)
59years. * Aslong as the heart rate has achieveda s z

* This test estimates VO,max using a single-stage, four-minute appropriate workload, exercise HR can be used to predict
submaximal treadmill walking protocol. VO,max.

* The test is administer i i g
desired HR is achieved or symptoms limit test completion.

* When performed in a fitness setting, this test should be
terminated when the client achieves 85% of his or her age-
predicted MHR.

+ This test is more fate for deconditioned individuals, the
elderly, and those with a history of cardiovascular disease.

* Cycle ergometer testing has many advantagesin assessing
cardiorespiratory fitness.

€ Lrgometer lestl
Disadvantages

Cycle Ergometer Testing Contraindications

YMCA Bike Test

. higher heart-rate re =
* The HRss responses are then plotted ona graphagainst
workloads performed.

+ The exercise BPmay alsob
using atreadmill test.

+ Theaccuracy of these tests is based on an
initial MHR prediction calculated using the
formula [208 - (0.7 x Age)].

* Cycle ergometer testing should be avoided when
working with:
* Obeseindividuals who are not comfortable on the
standard seats or are physically unable to pedal at the
appropriate cadence

* As exercise HR correlates to a VO, score, the HR response line
is extended to determine maximal effort and estimate the
individual’s absolute VO,max (Ljmin).

+ Individuals with orthopedic problems that limit knee
range of motion (ROM) to less than 110 degrees

+ Individuals with ular problems who cannot
maintain a cadence of 50 rotations per minute (rpm)
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VO,max Conversion

* To compare VO,max among s individ

oxygen uptake must be divided by body welght

* Oxygen uptake expressed in relative terms (i.e., in relation
to body weight) is mL/kg/min.

* Becauseitis easier to adminisf
test may be a more appropriate choice for trainers whn are
new to cycle ergometer testing.

* However, inexperienced riders might find riding at a moderate-
to-hard intensity for six minutes fatiguing.

Ventilatory Threshold Testing

« Asexercisentensity increases,
manner.

=
The “crossover” point, or the first ventiltory threshold (\m), eita
levelof intensity where lactic acid begins to accumulate within the blood.
Past the crossover point,
ventilation increases
exponentially as oxygen
demands outpace the
oxygen-delivery system
andlactic acid begins to
accumulatein the blood.

5 T1 =t ettty st
e ey P ot

i

Exsrciso intonsity  ——

Metabolic Analyzers

ye
« Approximately 0.85 to 0.87 for VT1and
VT2

oo fo
Eass

* However, the majority of trainers will not have access to
metabolic analyzers and will need valid field tests to identify
these markers.

This section reviews field tests for measuring HR at VT1 and

VT2.

+ This type of testing is also useful for athletes interested in
estimating their lactate threshold (LT).

Ventilatory Threshold Testing Contraindications

= Thistype of testing is not recommended for:

# Individuals with certain breathing problems [asthma or
other chronic obstructive pulmonary disease (COPD)]

+ Individuals prone to panic/anxiety attacks, as the
labored breathing may create discomfort or precipitate
anattack

* Those recovering from a recent respiratory infection

Submaximal Talk Test for VT1

+ Thistest requ\resprepamtmn tade(ermmemewm' crementsthat el
5bpm incresse.

+ Once the increments are determined, the time neededto reach steady-state
HR during a stage must also be determined.

‘The end-point of the test s determined by the client's abiy to recite the

Pledge of Allegiance, or another memorized group of phrases.

* The submaximal talk test for VT1 is recommended in cardiorespiratory
training phases 2, 3, and 4 of the ACE IFT Model.

Submaximal Talk Test for VT1 Objectiveq

exercise intensity and achievi =
B

VT2 Threshold Test

Representsan exponel
indicating an exercise intensity that can’
Historcallyreferredo as the lactate or anaerobic thr

+ Identify the HR where the ability to talk conf |nunus|y becomes

compromised

+ This point represents the intensity at which an associated increase
in tidal volume should not compromise breathing rate or the ability
totalk.

+ Progressing beyond this point where breathing rate increases
significantly, making continuous talking difficult, is not necessary
and will render the test inaccurate.

Corresponds with a second noticeable increase in respiration called the second
ventilatory threshold (VT2)
i level of exercise intensity, a strong marker of

exercise performance

* Field tests challenge an individual’s ability to sustain high intensities of
exercise for a predetermined duration to estimate VT2.

Requires sustaining the highest intensity possible during a single bout of steady-
state exercise

Mandates high levels of conditioning and experience with pacing

VT2 testing s only recommendedfor well-conditioned individuals with
performance goals.

VT2 Threshold Test Disadvantages

S

* The major disadvantages associated with field tests are
thatthey:
+ Donot assess any direct metabolic responses beyond heart
rate
+ Canbeinfluenced by environmental variables that may
potentially impact the scores obtained
+ While several laboratory protocols have been validated
through research over the past 30 years, relatively little
research has evaluated or validated field-testing protocols.




®

AMERICAN COUNCIL ON EXERCISE &

VT2 Threshold Test Objective

The VT2 threshold test is
phases 3 and 4 of the ACE IFT Model.

Field Testing

+ Involveverylittle expense

+ Can be used for testing multiple clients

* These assessments offer reliable testing
those without access to traditionag
equipmentfoundina fitness center]

* Since many of the field tests can be performe)
important to be mindful of extreme weather conditions.

Field Testing Contraindications

n extreme weathe
+ Forindividuals with health
continuous walking
* Forindividuals with breathing difficulties exacerbated by
pollution or outdoor allergens
* Running tests are not recommended for those who are
deconditioned or have lower-extremity orthopedic issues.

Rockport Fitness Walking Test

a  max from

This test involves the cof

courseas fast as possible.

+ TheVO,max is calculated using the client’s HRss, or immediate
post-exercise HR, and his or her -mile walk time.

* This test is suitable for many individuals, easy to administer,
andinexpensive to conduct.

+ This test is also suitable for testing large groups of people.

+ This method of testing would also be preferred for a client who
intends to walk/run outdoors as his or her mode of fitness
training.

1.5-mile Run Test

+ Dueto the intense nature

less-conditioned individuals.

+ The goal of the test is to run as fast as possible for 1.5 miles (2.4
km).

* Effective pacing is important for a successful outcome.

Step Tests

« Fitnesslevel is determined by’
rate.

* Morefit individuals will:
* Notwork as hard during exercise and require less effort from their heart
* Recoverfrom exercise faster than those who are less fit

+ Thelower the exercising or recovery HR, the higher the level of fitness.

+ Step tests are very simple to administer, require very little investment in
supplies, take very little time, and can be administered to large groups.

Step Test Contraindications

* Dueto the nature of step testing, this assessment
may not be appropriate for:
+ Individuals who ly
* Individuals with balance concerns

+ Individuals with orthopedic problems
f

ividuals who econditi sthe
intensity of the test may require near-maximal effort
* Individuals who are short in stature, as they may have
trouble with the step height

YMCA Submaximal Step Test

w-risk, apparentlyhez
between the ages of 20 and R
+ This particular test uses any 12-inch (30.5-cm) step.
* The Reebok” stepis utilized most frequently in fitness settings
(four risers plus the platform).

ecovery HR, this test mea:

VO,max can be estimates ¢ 7

« Thisis a useful test for clients with higher levels of aerobic
fitness.

+ Individuals who are short in stature may struggle with this test
given that the step height is 16.25 inches (41.3 cm).
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Application From Cardiorespiratory Fitness Testing

int -
percentiles, improving (ardloresplratory fitness should be
addressed in a twofold manner.
+ Thefirst goal s to gradually increase exercise duration.
+ Initially, training volume can be increased by 10 to 20% per

week, until the desired training volumeis achieved.

= Forthose who already have a solid cardiorespiratory fitness

base, training should focus on increasing exercise intensity.

Muscular Fitness

+ Thefollowing list describes the
fitness:

Enhancesthe ability to carry out ADL, which translates toan increase in self-
esteemand fosters a sense of independence

Provides for musculoskeletal integrity, which translates to a reduction in
common musculoskeletal injuries

Enhances or maintains fat-free mass and ultimately positively impacts RMR,
‘whichis an important aspect of weight management

Guards against osteoporosis by protecting or enhancing bone density
Enhances glucose tolerance, which can protect against type 2 diabetes

Muscular-endurance Testing

* Muscularendurance of
to optimal function.

« Thefollowing are some important things to consider prior to any
muscle-endurance testing:
« Aways screen for low-back pain before performing any of these
assessments.
« Anyindication of pain during a test merits immedate termination of the test
andreferral to a more qualified professional.

Ifa client has a history of diagnosed low-back pain or is currently

experiencing pain andor discomfort, these tests should not be performed

untilhe or she has consulted with a doctor.

+ The client must maintain the integrity of the repetition and/or the
recommended posture for the specific exercise movement.

Select Muscular-endurance Tests

* Thefollowing tests are described in this section:
* Push-up test
* Curkuptest
* MCGill’s torso muscular endurance test battery
* Bodyweight squat test

Push-up Test

* Dueto common variations in

upper-body strength between

men and women, women

should perform a modified
push-up.

+ The push-up s alsoa prime
activity for developing and
maintaining upper-body
muscular fitness.

Push-up Test Contraindications/Considerations

* This test may not be appropriate for clients with
shoulder or wrist problems.
* Alternate muscular-endurance tests or the Cooper 9o-
degree push-up testmay be more appropriate.
* Amajor problem associated with tests that require
performance to fatigue is that the point of “exhaustion”
orfatigue is a motivational factor.

Curl-up Test

endurance.

+ The curl-up is preferred over the
full situp because it is a more
reliable indicator of abdominal
strengthand endurance and is
much safer.

+ Mostclients will be able to
perform the curl-up test unless
they suffer from low-back
problems.

url-up Test Contraindications

* Thefollowing issues should be considered prior to the
performance of abdominal strength assessments:
* Clients with low-back concerns should check with their
physicians prior to attempting this test.
* Clients with cervical neck issues may find that this
exercise exacerbates their pain.

McGill’s Torso Muscular Endurance Test Battery

* Toevaluate balanced core stren
allsides of the torso.

+ Poor endurance capacity of the torso muscles or an imbalance between
these three muscle groups can contribute to low-back dysfunction and
coreinstability.

* Dr. Stuart McGill’s torso muscular endurance test battery:

* Trunkflexor endurance

* Trunklateral endurance

* Trunk extensor endurance




®

AMERICAN COUNCIL ON EXERCISE &

Trunk Flexor Endurance Test

ftigve sndcan

+ Itis a timed test involving a static, isor cor
muscles, stabilizing the spine until the individu;

nolonger hold the assumed position.

+ This test may not be suitable for individuals who:

« Sufferfrom low-back pain

* Have had recent back surgery

« Arein the midst of an acute low-back flare-up

+ The trunk lateral endurance test assesses muscul
lateral core muscles.

+ This test may not be suitable for individuals:
* With shoulder pain or weakness
* Whosuffer from low-back pain, have had recent back surgery, and/or are in
the midst of an acute low-back flare-up

Trunk Extensor Endurance Test

This is a timed test involving a
thatstabilize the spine.

+ This test may not be suitable for:
« Aclient with major strength deficiencies
« Aclient with a high body mass
* Individuals who suffer from low-back pain, have had recent back surgery,
andjor are in the midst of an acute low-back flare-up

Evaluation of McGill’s Torso Test

+ Eachindividual test in this battery is not a primary indicator of current or
future back problems.

+ Therelationships among the tests are the important indicators of
muscleimbalances that can lead to back pain.

* McGill suggests the following ratios indicate balanced endurance among
the muscle groups:
* Flexion:extension ratio should beless than 1.0
« Right side bridge (RSB)-left-side bridge (LSB) scores should be no greater

than 0.05 from a balanced score of 1.0

« Side bridge (either side):extension ratio should be less than 0.75

Application of McGill’s Torso Test

* Demonstrated deficiencies should be addressed during
exercise programming as part of the foundational exercises
foraclient.

* Muscular endurance, more so than muscular strength or
ROM, has been shown to be an accurate predictor of back
health.

* Low-back stabilization exercises have the most benefit
when performed daily.

Bodyweight Squat Test

andmover

e

« Thistest is only sitable for individuals who

proper form when performing a squat movement.

* While this test lacks strong scientific validity, it can be
used to effectively gauge relative improvements in a
client’s lower-extremity muscular endurance.

* This test may not be suitable for:

« Adeconditioned orfrail client with lower-extremity
weakness

Adlient with balance concerns
Adlient with orthopedi
Adlient who fails to demonstrate proper squatting
technique

ssues, especially in the knees

Muscular Strength

,and 0

= Strength canbe expressed as cither
relative strength.
* Absolute strength is the greatest amount of weight that can be
lifted one time

* Relative strength takes the person’s body weightinto
consideration and is used primarily when comparing
individuals.

Muscular-strength Testing

+ Submaximal strength testing u
ofaccuracy to determine a client’s likely 1RM.

* There is no single assessment that evaluates total-body
muscular strength.

= Thefollowing strength tests are described in this section:

+ Benchpress

* Legpress

+ Squat

Considerations/Contraindications for 1-RM Testing

la
* Beginning exercisers are often unsure of
to quit before their true maximum.
* Proper breathing patterns are necessary.
+ Individuals with hypertension andor a history of vascular
disease should avoid a 1-RM testing protocol.
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1-RM Bench-press Test

+ ltis only suitable for individuals v
in performing abench press.

1-RM Leg-press Test

* Itis nnly suitable for indivi h
in performing a leg press and are free nnowﬁack orknee pain.

1-RM Squat Test

Submaximal Strength Testing

health concerns

+ The client completes between one and
10 repetitions at a maximal effort.

1RM can also be estimated by s |

simply observing a workoutand = :

making the appropriate calculation

using a prediction coefficient.

Muscle Balance

antagonlst muscle strength.
= Thetable at right

presents the [

recommended | i i 5
3 Erre e Stz s s | 12

strength ratios i ki

between 0pposing i mrue w1

muscle groups.

T[T o

e | Pt v o T E

O ) £ [

Sport-skill Assessments

Balance

* Power (anaerobic power and anaerobic capacity)
« Speed

« Agiity

* Reactivity

Coordination

* Many of these assessments consist of rapid phases of acceleration and
deceleration.

* Trainers should therefore determine whether these assessments are
skill-and conditioning-level iate for clients

Power correlates to
energy system, spe:
Anarobic capacyraprsarts the sustainabily of pwer output for brief
periods of
« Poweris also sport- or activity-specific.

+ Power equations
« Power = Force x Velocity or Power = Work/Time
« Force= Mass x Acceleration
« Velocity = Distance/Time
+ Work= Force x Distance

Anaerobic Power and Capacity Testing: Field Tests

Field tests that assess anaerobic capacity measure the
highestrate of sustainable power.

The following tests are commonly used to assess
anaerobic power and capacity:

* Anaerobic power: Standing long jump test

* Anaerobic power: Vertical jump test

+ Anaerobic power: Kneeling overhead toss

+ Anaerobic capacity: Margaria-Kalamen test

+ Anaerobic capacity: 300-yard shuttle run

* These tests are intended for athletes and those
interested in advanced forms of training.
+ Individuals in “special populations” are not likely
candidates.
* When working with a client whois still recovering from
aninjury, omit these tests.
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Anaerobic Power: Standing Long
Jump Test

* Thestanding lon,
not require much time or equlpment
* Itis a valuable tool for assessing explosive Ieg power.

Anaerobic Power: Vertical Jump

~ The vertical jump te:

« Itis especially valuable when assessing the verti
athletes who participate in sports that require skiland power in
jumping.

Anaerobic Power: Kneeling
Overhead Toss

. Espemally appropriate for cle
poweris important -
+ Thisis also an appropriate power test for wheelchair athletes, if
modified.
+ Thekneeling overhead toss test is simple to administer and does not
require much time.

Anaerobic Capacity: Margaria-Kalamen Stair Test

Anaerobic Capacity: 300-yard
h

* Thlstest assesses anaerol

Startingline A 25yards A

\ Turning line

Speed, Agility, and Quickness
Testing

Peak running speed s a stro
more so than VO,max.

For  rainer working with an individual interested in improving his or
her performance in a timed sprint, it is important to:

« Focuson drills that willincrease overall muscular speed

* Workon sprinting techniques

Speed and agility tests require maximal effort and swift limb movement.
To perform well and avoid injury, it is imperative that clients warm up
adequately.

The following tests are described in this section:

« Proagilty test

“ Test

« 4oyarddash

Pro Agility Test

Turning line — «— Turning line

Starting line

Turming fine
©

multidiectional iy A&
movement.

Itis simple to administer
and does not require much
time or investment in
supplies.

0 yards

40-yard Dash

quick bouts of speed.

. it |
Weather conditions and running s

surface can greatly affect the —
speed of the client.

On follow-up assessments, it is

important to test on the same oot e
running surface and in the same
conditions asin the initial test.
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Fitness Testing Accuracy

exercise pi g and implementation.

* Repeating the sametest, riss M e
same time of day, will ensure that test results can be compared * Periodic reassessments are also important to gatige progress and
N continue to foster the client-trainer relationship.
to earlier test outcomes.

* This session covered:

ol il

e T « Testingand measurement

o, ko s e el st o « Anthropometric measurements and body composition
Wt csclanictin | Fosplcaion o st 1 ) ropom ¢ "

Scs ity i o s Parialt oot s « Cardiorespiratory-fitness testing

e it Lo 3 e * Muscularfitness testing

Sl et o) Sport-skill assessments

e P— « Fitness testing accuracy

i calbcton Ditactins

el s s

fae atracr
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