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Conditioning Fundamentals

How Intense Are Your Weight 

Training Workouts? 
Jurgen Giessing, PhD, EdD 
Determining the intensity of a cardiovascular workout is 

relatively easy. But how does one determine and record the 

intensity of the weight training workout? Th is article discuss a 

method that can be used to simply track the intensity of your 

weight training workout.

Th e Role of Progressive Overload in 

Sports Conditioning
Ashley Kavanaugh
In order to make the most out any training program it is 

important to have a well designed plan that follows some 

basic principles of periodization.  One major component in all 

training programs is the principle of progressive overload. Th is 

article discusses progressive overload and how you can apply it 

to your training program.
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OunceOfPrevention
Don’t Get “Stressed” Out of Running
Jason Brumitt, MSPT, SCS, ATC, CSCS,*D
For runners nothing can be more debilitating and discouraging 

than a stress fracture. Th is article discusses what stress fractures 

are, factors that contribute to them, and steps you can take to 

help decrease your chances of developing one.

TrainingTable
Dining Out Without Disaster
Debra Wein, MS, RD, LDN, NSCA-CPT,*D
Maintaining a healthy diet is tough when you go out to eat. 

Th is article provides tips on how to dine out and still make 

healthy choices on what you eat.

MindGames
Beyond the Physical Benefi ts 

of Exercise
Suzie Tuffey Riewald, PhD, NSCA-CPT,*D
Th ere are several physical benefi ts to working out, but what 

about the psychological benefi ts? Th is article looks at what 

some of the psychological benefi ts of working out are.
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Strength Testing
Joseph M. Warpeha, MA, CSCS,*D, 

NSCA-CPT,*D
One of the fi rst steps in designing your program is to deter-

mine your current strength level. Th is article discuss how to 

perform both a 1RM and a submaximal strength test. 

4

15

6

18

14

Contents

FitnessFrontlines
G. Gregory Haff, PhD, CSCS,*D
Th e latest news from the fi eld on interval training, water train-

ing, and active and passive recovery.



NSCA’s Performance Training Journal   |  www.nsca-lift.org/perform

Editorial Offi  ce
1885 Bob Johnson Drive
Colorado Springs, Colorado 80906
Phone:  +1 719-632-6722

Editor: Keith Cinea, MA, CSCS,*D, NSCA-CPT,*D
email: kcinea@nsca-lift.org

Assistant Editor: David Pollitt, CSCS

Sponsorship Information: Richard Irwin
email: rirwin@nsca-lift.org

Editorial Review Panel

Kyle Brown, CSCS

Scott Cheatham DPT, OCS, ATC, CSCS, NSCA-CPT

John M. Cissik, MS, CSCS,*D, NSCA-CPT,*D

Chris A. Fertal, CSCS, ATC

Michael Hartman, MS, CSCS,*D

Mark S. Kovacs, MEd, CSCS

David Sandler, MS, CSCS

Brian K. Schilling, PhD, CSCS

Mark Stephenson, ATC, CSCS,*D

David J. Szymanski, PhD, CSCS,*D

Chad D. Touchberry, MS, CSCS

Randall Walton, CSCS

Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D

Vol. 6 No. 1 |  Page 3

NSCA’s Performance Training Journal is a publication 

of the National Strength and Conditioning Association 

(NSCA). Articles can be accessed online at…

http://www.nsca-lift.org/perform.

All material in this publication is copyrighted by 

NSCA. Permission is granted for free redistribution of 

each issue or article in its entirety. Reprinted articles 

or articles redistributed online should be accompanied 

by the following credit line: “Th is article originally 

appeared in NSCA’s Performance Training Journal, a 

publication of the National Strength and Conditioning 

Association. For a free subscription to the journal, 

browse to www.nsca-lift.org/perform.” Permission to 

reprint or redistribute altered or excerpted material will 

be granted on a case by case basis; all requests must be 

made in writing to the editorial offi  ce.

NSCA Mission
As the worldwide authority on strength and 

conditioning, we support and disseminate research–

based knowledge and its practical application, to 

improve athletic performance and fi tness.

Talk to us…
Share your questions and comments. We want to hear 

from you. Write to Performance Training Editor, 

NSCA, 1885 Bob Johnson Drive, Colorado Springs, 

CO 80906, or send email to kcinea@nsca-lift.org.

Th e views stated in the NSCA’s Performance Training 

Journal are those of the authors, and do not necessarily 

refl ect the positions of the NSCA.



NSCA’s Performance Training Journal   |  www.nsca-lift.org/perform Vol. 6 No. 1 |  Page 4

a seven minute warm-up followed by 30 

minutes of exercise, and a seven minute 

cool down period.  Within the 30 min-

utes of structured training the subjects 

performed a series of intervals.  Th e 

second group was utilized as a control 

group, which performed no exercise. 

Prior to and after the eight  weeks of 

training, subjects were assessed for sub-

maximal and maximal aerobic exercise 

capacity, resting blood pressure, rest-

ing heart rate, and overall body mass.  

Th e eight weeks of deep water run-

ning resulted in a signifi cant decrease 

in resting heart rate.  However, it is 

important to note that the eight weeks 

of deep water running also resulted 

in a signifi cantly lower sub-maximal 

exercise heart rate and a signifi cant 

increase in sub-maximal power output.  

During the maximal test performed on 

a cycle ergometer it was noted that the 

subject’s aerobic power was signifi cantly 

increased by 11%, while their maximal 

work capacity was signifi cant increase 

(+10%) as a result of the eight week 

training intervention.  Th e results of this 

study suggest that the use of deep water 

running by elderly individuals may serve 

as an excellent tool for training.  Th e 

training regime also appears to translate 

to dry land performance, which sup-

FitnessFrontlines G. Gregory Haff, PhD, CSCS

Does Short-Term Interval 
Training Produce Similar 
Adaptations to Traditional 
Endurance Training?
Recently researchers at McMaster 

University in Ontario, Canada com-

pared the physiological and performance 

eff ects of both interval and traditional 

endurance based training.  Sixteen col-

lege aged men were recruited and placed 

into one of two groups.  Th e sprint 

training group performed four to six all 

out maximal (~700 w) 30 second sprints 

separated by four minutes of recov-

ery.  Th e traditional endurance training 

group performed continuous exercise for 

90 – 120 minutes at an intensity of 65% 

of maximal aerobic capacity or a power 

output of 175 W.  Both groups utilized 

a cycle ergometer for all training and 

testing.  Th e duration of training was 

two weeks.  Performance was assessed 

by  pre and post training time trials that 

were designed to measure the time to 

complete 50 kJ and 750 kJ of work on 

the cycle ergometer.  Muscle samples 

were also taken prior to and after the 

two weeks of training.  When compar-

ing the time commitment of the two 

protocols the sprint training required 

2.5 hours while the traditional endur-

ance training program required 10.5 

hours.  Th e results of the study demon-

strated that there were no diff erences in 

the time to complete either the 50 kJ or 

750 kJ time trial.  However, the sprint 

training group improved their time by 

10.1% (~60 min to ~55 min) while the 

traditional endurance training group 

only improved their time by 7.5% (~60 

min to ~58 min) in the 750 kJ time trial. 

Additionally, both groups exhibited no 

diff erences in muscle oxidative capacity, 

muscle buff ering capacity, and muscle 

glycogen utilization.  Based upon these 

fi ndings the authors concluded that a 

sprint training program may be a very 

time effi  cient way to induce rapid physi-

ological adaptations similar to those seen 

with traditional long term endurance 

training which can result in improve-

ments in both anaerobic and aerobic 

performance.  Th erefore, consideration 

should be given to high intensity inter-

val training as a tool for inducing rapid 

endurance performance gains.  

Gibala MJ, Little JP, van Essen M, 

Wilkin GP, Burgomaster KA, Safdar A, 

Raha S, Tarnopolsky MA. (2006). Short-

term sprint interval versus traditional 

endurance training: similar initial adap-

tations in human skeletal muscle and 

exercise performance.  Journal of Applied 

Physiology, 575(3):901 – 911.

Aerobic Power Can Be 
Signifi cantly Improved 
After Utilizing Eight Weeks 
of Deep Water Training.
Aquatic exercise has become a very pop-

ular exercise modality for many popula-

tions.  One population that might ben-

efi t by incorporating aquatic running 

exercises in their training regime is the 

elderly as it might allow for an increase 

in both cardiovascular fi tness and mus-

cular strength.  In order to determine 

the effi  cacy of deep water running on 

sub-maximal and maximal aerobic 

capacity in elderly women, researchers 

from the University College of Physical 

Education and Sports in Stockholm, 

Sweden examined eight weeks of deep 

water running with 29 healthy women 

aged 64 – 74.  Th e subjects were divided 

into two groups.  One group performed 

“...a sprint training 

program may be a 

very time efficient 

way to induce 

rapid physiological 

adaptations”
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ports the inclusion of deep water run-

ning in this population.

Broman G, Quintana M, Lindberg T, 

Jansson E, Kaijser L. (2006). High inten-

sity deep water running can improve aer-

obic power in elderly women.  European 

Journal of Applied Physiology, 98:117 

– 123.    

What Type of Recovery 
Should You Use When 
Performing  Repeated 
Sprints?
Researchers from Th e University of 

Western Australia and the Australian 

Institute of Sport collaborated on a study 

designed to test what type of recovery 

should be utilized when performing 

multiple bouts of sprint training.  Nine 

male cyclists were recruited to partici-

pate in four randomly assigned sprint 

training sessions separated by seven days.  

Th e sprint bouts consisted of six sets 

of four second sprints performed every 

twenty fi ve seconds.  Th e subjects were 

each required to perform two sprint test-

ing session which employed an active 

recovery (~32% of maximal aerobic 

power) or a passive recovery between 

each sprint.  Muscle biopsies were taken 

immediately before the sprint session, 

after the sprint session, and 21 seconds 

after recovery in order to analyze muscle 

phosphocreatine, creatine, and muscle 

lactate concentrations.  Results of the 

study indicated that the active recovery 

bout resulted in a signifi cant decrease 

in power across the sprint trials and 

a signifi cantly lower maximal power 

output on the fi nal sprint when com-

pared to the passive recovery protocol.  

Conversely, there were no diff erences 

between the recovery methods in regard 

to total work and the total decrease 

in work measured during the sprints.  

Th ere was however a trend that suggest-

ed that phosphocreatine levels were not 

replenished as rapidly during the active 

recovery protocol when compared to the 

passive recovery methods.  Additionally, 

the post exercise muscle lactate levels 

were signifi cantly higher in response to 

the active recovery protocol.  Based upon 

these fi ndings the researchers concluded 

that the use of active recovery protocols 

during repeated sprint bouts performed 

on a cycle ergometer may not be advan-

tageous.  However, even though there 

was a lack of performance improve-

ments with the active recovery protocol, 

the authors suggested that team sports 

coaches might consider using the pro-

tocol as a part of their sprint training 

programs.  Th is was suggested because 

complete passive recovery is not always 

possible during the performance of team 

sport activities.

Spencer M, Bishop D, Dawson 

B, Goodman C, Duffi  eld R. (2006). 

Metabolism and performance in repeat-

ed cycle sprints: Active versus passive 

recover.  Medicine & Science in Sports & 

Exercise. 38(8):1492 – 1499.

About the Author
G. Gregory Haff  is an assistant professor in 

the Division of Exercise Physiology at the 

Medical School at West Virginia University 

in Morgantown, WV. He is a member of 

the National Strength and Conditioning 

Association’s Research Committee and 

the USA Weightlifting Sports Medicine 

Committee. Dr. Haff  received the National 

Strength and Conditioning Association’s 

Young Investigator Award in 2001.

▲

FitnessFrontlines G. Gregory Haff, PhD, CSCS
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The fi rst step in designing any 

resistance training program is 

developing the numbers that 

will be used for the sets, repetitions, 

weights, etc. Th e weights are not ran-

dom (or at least they should not be) 

and typically come from some kind of 

strength testing that serves the impor-

tant purpose of identifying an individu-

al’s maximal strength level, whether it is 

actually measured or estimated. Strength 

testing of athletes is often performed on 

major compound movements like the 

powerlifting disciplines (squat, bench 

press, and deadlift), Olympic lifts (clean 

and jerk and snatch) or variants or these 

lifts like a front squat, incline bench 

press, Romanian deadlift, power clean, 

or shoulder press. Certainly, a test can 

be performed on any lift to establish 

one’s maximal strength in that particu-

lar movement but the most value usu-

ally comes from fundamental exercises, 

often using a barbell. 

Th ere are two ways to determine a 

person’s maximal strength for a given 

lift: actually measure it or estimate 

it. Measuring maximal strength ideally 

involves increasing the resistance to a 

point that the person can perform a 

repetition with just that much weight 

with proper form but no more. Th e 

other method to obtain a person’s maxi-

mal strength is to estimate it from the 

number of repetitions achieved with a 

even more than that for the very strong. 

Whatever the case may be, the fi rst set 

should feel extremely easy. Following 

the fi rst warmup set, there might be 

two or three sets of three to fi ve repeti-

tions of increasing, yet still easy, weight. 

Following that should be two or three 

sets of single repetitions as the weight on 

the bar slowly approaches what the fi rst 

maximal attempt will be. A question 

that is sure to arise relates to the actual 

poundages on the bar or how much the 

weight should be increased each time. 

Th is is not written in stone and can be 

quite variable depending on the lift and 

the strength of the lifter. For example, 

a strong squatter that estimates their 

maximum strength to be between 700 

and 800 pounds may make 100-pound 

jumps or more between sets, whereas a 

person with a maximal bench press of 

95 pounds may make fi ve  to ten pound 

increases each time. For the average per-

son, fi ve to seven total warmup sets are 

probably optimal and more than that 

may start to bring the fatigue factor into 

play. For people with extremely high or 

low strength levels, the total number of 

warmup sets may very well need to be 

more or less than the fi ve to seven set 

range, respectively.

Once the warmup is complete, it is time 

to begin the actual testing. Th is is where 

the art form can start to come into play. 

submaximal weight. Taking a person to 

the heaviest weight they can successfully 

lift one time has the advantage of accu-

racy whereas submaximal repetitions are 

seen by many as safer.

Doing a one repetition maximum test 

(1RM) is a bit more involved than sub-

maximal repetitions and carries a greater 

risk of injury for inexperienced people 

due to the heavier weights used (heavy 

relative to the individual, that is). Th e 

warmup for a 1RM test is crucial. It 

is important that the person’s muscles 

and neuromuscular system are prop-

erly warmed up. However, it is of equal 

importance that the individual does 

not perform too much work during the 

warmup such that they become fatigued 

and therefore compromise their maxi-

mal lifting ability. It can be a very fi ne 

line between not warmed up enough 

and too much. An eff ective warm-up 

and subsequent maximal strength test 

is as much an art form as it is science. 

However, there are some general prin-

ciples to follow. 

Prior to the actual testing, it is a good 

idea to have some idea as to what the 

person’s maximal strength level is; even 

if it is more of a ballpark estimate. Th e 

fi rst warmup set should involve a very 

light resistance for fi ve to ten repetitions. 

“Light” could mean the empty bar for 

some, 135lbs for others, and possibly 

Strength Testing
Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D

“An efficient warm-

up and subsequent 

maximal strength 

test is as much an art 

for as it is science.”

IntheGym Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D
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An experienced lifter/tester will be able 

to have a pretty good idea of where to 

begin based on the last single repetition 

of the warmup. For example, if the last 

warmup was one repetition of 205lbs 

on the bench press and the lifter barely 

completed the lift, 205lbs is probably 

very near their maximum strength and 

the fi rst attempt may only be fi ve to ten 

pounds heavier. However, if the person 

pushed the weight up extremely fast and 

made it look easy, a 20 – 40+ pound 

increase may be justifi ed for their fi rst 

attempt. Again, this is more art than 

it is science and an experienced person 

with a trained eye makes the process 

much more effi  cient. With this concept 

in mind, the test is continued until the 

lifter can not successfully achieve the lift. 

Ideally, no more than three to fi ve (at the 

very most) maximal attempts should be 

taken because more than that will likely 

compromise strength due to the volume 

of work done. If a person is successful on 

their fi rst fi ve attempts and needs more 

to reach failure, the fi rst few weights were 

signifi cantly underestimated. Rest peri-

ods in-between the warmup sets can be 

relatively short (one to three minutes) but 

this should be increased to three to fi ve 

minutes for maximal attempts to ensure 

that energy stores have been replenished.   

If a person does not feel comfortable with 

performing a 1RM test, then their maxi-

mal strength can be estimated based on 

how many repetitions they can perform 

with a submaximal weight. Sometimes 

coaches do not like to risk injury to their 

athletes and prefer estimating maximal 

strength which is also the case for inex-

perienced lifters or those with certain 

injuries or limitations. For estimating 

maximal strength from submaximal repe-

mind this is an estimate and your actual 

maximal strength could be higher or 

lower. While these estimates seem to be 

accurate to within 10 – 20 pounds for 

most people (extreme cases can be more), 

there is no commonly cited accuracy 

value. Remember a warmup should be 

performed prior to your maximal set.

Whether you decide to take yourself to 

absolute maximum for one repetition or 

perform a maximal number of repetitions 

at a given submaximal weight and then 

estimate your maximum strength, it is 

imperative for the design of any strength 

training program that you have a good 

idea of what your strength levels are so 

you can appropriately formulate your 

routine. Percentages of 1RM strength 

are the most frequently used method 

of designing strength training programs. 

Th erefore, determining your strength 

levels must be the fi rst step.

titions to failure, the fewer the repetitions 

performed to failure, the more accurate 

the estimate. However, tables based on 

estimation equations have been devel-

oped that can estimate maximal strength 

based on 15 – 20 repetitions performed 

to failure. 

Table 1 can be used to estimate 1RM 

strength and following is an example 

of how it is used. Let us say you squat-

ted 225 pounds for fi ve repetitions, but 

could not achieve six. You would look 

for fi ve in the left-hand column which 

is predicted to be 87% of your 1RM 

(seen in the middle column). To estimate 

your maximal strength in the squat, you 

simply multiply 225 (the weight you suc-

cessfully performed fi ve times) by 1.15 

which is found in the right-hand column. 

You will come up with a predicted 1RM 

of 258.75, or about 260lbs. Keep in 

IntheGym Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D

Table 1. Estimating 1-RM strength in a given lift/exercise can be achieved 
by performing a set to failure with submaximal weight and then 
calculating the 1-RM using a table like this. Table adapted from (1).  

Number of
Repetitions
Performed

Percent of
1-Repetition

Maximum

Multiply Weight 
Lifted By:

1 100 1.00

2 95 1.05

3 93 1.08

4 90 1.11

5 87 1.15

6 85 1.18

7 83 1.20

8 80 1.25

9 77 1.30

10 75 1.33

11 70 1.43

12 67 1.49

15 65 1.54
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IntheGym Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D
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If one experiences the aforementioned 

symptoms, he or she should immedi-

ately seek medical attention from their 

primary provider. Once a stress fracture 

is diagnosed, treatment always consists 

of an immediate cessation of training, 

usually upwards of eight  weeks. How 

quickly the athlete can return to running 

is dependent upon how well the bone 

has healed. 

What Can You Do?
Prevention is key to avoiding a stress 

fracture. Due to the fact there are many 

factors that contribute to the develop-

ment of stress fractures, sports medicine 

researchers have yet to develop the per-

their symptoms as beginning not long 

after they had increased their work-

out intensity or their weekly mileage. 

Initially, the individual will experience 

only the onset of mild pain near the end 

of a run. Th is is the key symptom that 

endurance athletes need to recognize, 

but often ignore. Because symptoms 

initially are not experienced at rest, the 

athlete attempts to “work through the 

pain”. Continuing to run at this point 

will ultimately make the stress fracture 

worse. As symptoms worsen, the runner 

experiences pain throughout the run 

and at rest. 

Ounceof Prevention

At the start of each New Year 

runners of all skill levels will                   

lace up their shoes and hit 

the road running to improve their fi tness. 

Many novice runners who have made 

resolutions to lose weight and improve 

their health may even become inspired to 

compete in recreational endurance races. 

Running though is not without its risks. 

Novice (and experienced) runners are at 

risk of numerous running related overuse 

injuries with improper training. One 

particular overuse injury that is often 

misdiagnosed, but nonetheless debilitat-

ing, is the stress fracture. 

What is a Stress Fracture?
A stress fracture is an overuse injury 

caused when the body is unable to repair 

bone in response to repetitive strain (1). 

Unlike traumatic fractures, stress frac-

tures cannot be pinpointed to a single 

event. Stress fractures may result from 

either repetitive overloading to the bone 

or from muscle forces stressing the bone 

beyond its tolerance point (2).

    

Recognition and Treatment
Many factors may contribute to the 

development of a stress fracture (table 1). 

For example, many athletes who develop 

a stress fracture frequently will describe 

Don’t Get “Stressed” Out 

of Running
Jason Brumitt, MSPT, SCS, ATC, CSCS,*D

• High weekly mileage
• Rapid increases in mileage or intensity of run
• Old or poor quality foot wear
• Hard or uneven training surface
• Gender (women have a higher incidence of stress fractures than men)
• Ethnicity (White and Asian individuals have a higher incidence of stress 

fractures than African Americans)
• Poor general conditioning prior to initiating training program
• Low bone mineral density
• Biomechanical malalignment of the lower extremities
• Delayed menarche or menstrual disturbance
• Poor nutrition

Inset 1. Factors Contributing to Stress Fractures (1 – 3)
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fect program to reduce injury risk. Th ere 

is consensus though that several actions 

can be taken by the athlete to help better 

prepare him or her to begin a running 

program (table 2). 

Take Home Message
Running can be a great sport or recre-

ational pursuit with countless physical 

and psychological benefi ts. Following 

the prevention tips listed in this article 

may help to reduce injury risk. Finally, 

pay attention to your body. If you are 

having symptoms related to running, 

consult your primary provider. 
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Ounceof Prevention Don’t Get “Stressed” Out of Running

1. Wear a comfortable shoe 
(and an orthotic if necessary) 
that helps to correct any 
biomechanical foot issues.  

2. Gradually progress your training 
mileage and intensity.  

3. Maintain fl exibility of the low 
back, hip fl exors, quadriceps, 
hamstrings, and gastrocnemius 
muscles.

4. Female athletes with low 
bone density, menstrual, or 
hormonal issues may benefi t 
from a consult with their female 
primary provider prior to 
initiating a running program.

Table 2. Prevention Tips
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Conditioning Fundamentals

It is generally accepted that train-

ing should be intense in order to 

produce optimum results, and that 

training which is not intense enough 

will not result in any improvement at 

all. So the questions that every trainee 

must ask themselves (or their coach for 

that matter) are: “How intense does my 

training have to be?” and “How can I 

measure intensity?”

 

For your cardiovascular workouts this 

question can be answered quite easily. 

As long as your pulse rate stays within 

your target heart rate (THR) your train-

ing intensity is just right (3). A good 

rule of thumb is to stay within 60 to 

80% of your maximum heart rate (sub-

tract your age from 220 to fi nd out your 

maximum heart rate and multiply that 

number by 0.6 and 0.8 and you have 

found your THR). 

Finding the appropriate level of inten-

sity is quite easy for your cardiovascular 

workouts. But how can you measure 

the intensity of your weight training 

workouts? Th e following defi nitions will 

give an overview that helps answer this 

question. But fi rst, it is important to 

purpose and there is plenty of informa-

tion available for trainees and coaches. 

Training Intensity 
Training intensity, however, is a com-

pletely diff erent story. Until recently 

the term was not even defi ned properly. 

After completing a set, a trainee usu-

ally knows whether or not this set felt 

intense but how does that rate on a 

scale? How can you be sure that this set 

was more intense than the one in your 

previous workout? How can you write 

that down in your training log so that 

at the end of the current training cycle 

you will be able to evaluate the training 

intensity of your past workouts? 

Th ere is a discussion going on for more 

than twenty years now as to which 

training method is superior for building 

muscle mass and strength. Some trainees 

and scholars recommend low volume or 

even single-set training and training to 

failure. Whereas others recommend not 

taking sets to failure and apply a higher 

training volume (i.e. perform multiple 

sets per exercise). Th e basic problem 

here is that there is a whole bunch of 

distinguish between relative intensity 

and training intensity. 

Relative Intensity 
Th e term relative intensity defi nes a 

weight that you work out with as the 

percentage of your maximum resistance 

for that particular exercise. In order to 

calculate relative intensity you must 

know your repetition maximum (RM) 

for a single repetition (1RM) for that 

particular exercise (i.e. the maximum 

weight that you can lift once). If your 

1RM for the bench press is 240 pounds 

and you use 120 pounds for repetitions 

in your training sets, you work out at a 

relative intensity of 50%. 180 pounds at 

a relative intensity of 75% and so on. 

Choosing an appropriate relative inten-

sity for your workouts depends on your 

goals. If you want to increase maximal 

strength, relative intensity should be 

close to 100% whereas lower intensi-

ties of 60 to 80% are usually recom-

mended for increasing muscle mass. A 

lot of research has been done concerning 

which relative intensity is best for which 

How Intense Are Your 

Weight Training Workouts?
Jurgen Giessing, PhD, EdD
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diff erent interpretations of what training 

to failure actually means. 

Sometimes training to failure is described 

as doing as many repetitions as one 

can possibly do with a given resistance. 

Others defi ne training to failure as tak-

ing a set to a point where you actually 

fail to complete the last repetition. Still 

others speak of training to failure if you 

cannot move the weight at all any more 

and require a spotter who helps you 

re-rack the weight. Fleck and Kraemer 

listed even more synonyms for training 

to failure, such as: carrying sets to voli-

tional fatigue, sets to concentric failure, 

repetition maximums, and sets carried 

to exhaustion (2). 

With all these diff erent terms and defi ni-

tions, how is a trainee to determine and 

record the intensity of their workouts? 

Th e following system is a suggested 

method to help better track and defi ne 

training intensity. 

More than half a century ago, Dr A.L. 

Watkins and Dr Th omas DeLorme of 

the Harvard Medical School set an 

important foundation of modern sports 

science by defi ning and coining the 

term repetition maximum (RM) as a 

criteria for rating training intensity (1). 

If someone does ten repetitions with a 

certain weight and these ten repetitions 

are all he or she can do with such a resis-

tance without compromising good form, 

then these ten repetitions represent this 

person’s repetition maximum (RM). 

Based on this defi nition by DeLorme 

and Watkins and the commonly applied 

strategies of training to failure, four dif-

ferent degrees of training intensity can 
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be distinguished. Th ese four diff erent 

methods are listed in table 1. 

To record intensity of a set, the number 

of repetitions that have been completed 

before the set was terminated can be 

added to the respective degree of train-

ing intensity. Let us say you do three 

warm up sets (not taken to failure) with 

eight, ten and twelve repetitions, then 

this can be written down as: 8nRM, 

10nRM, 12nRM.

If you then increase the weight and do 

your fi rst working set which you fi nish 

at your repetition maximum of nine 

repetitions, this can be written down 

as 9RM. A set in which you reach the 

point of momentary muscular failure 

at the tenth repetition is written down 

as 9PMF (the failed rep is not counted 

since it could not be completed). When 

actually taking a set beyond the point of 

momentary muscular failure after seven 

repetitions (e.g. by having a spotter help 

you complete two forced repetitions), 

this can be written down as 7PMF+2. 

Table 2 provides an example of this 

would be written out. 

Instead of just writing down how many 

repetitions you completed of a certain 

exercise with a certain resistance you 

can now include which degree of train-

ing intensity you applied in each one 

of those sets. Th is information will give 

you an important feedback which will 

defi nitively help you plan and evaluate 

your training even more eff ectively.

Conditioning Funadmentals How Intense Are Your 
Weight Training Workouts?
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Table 2. Sample Workout Record

1st Set (Warm-Up) 80 pounds 8nRM

2nd Set (Warm-Up) 80 pounds 10nRM

3rd Set (Warm-Up) 90 pounds 12nRM

4th Set 160 pounds 9RM

5th Set 180 pounds 9PMF

6th Set 185 pounds 7PMF+2

Conditioning Funadmentals How Intense Are Your 
Weight Training Workouts?

Table 1. The four degrees of training intensity (4)
The Four Degrees of Training Intensity

nRM Non Repetition Maximum Terminating a set at a fi xed number of 
repetitions or a certain rate of perceived 
exertion although additional repetitions 
could be done.

RM Repetition Maximum Terminating a set after the fi nal 
repetition that can be completed in 
proper form.

PMF Point of Momentary 
Muscular Failure

Terminating a set when concentric 
failure has been reached (i.e. the fi nal 
repetition cannot be fully completed 
due to fatigue).

PMF+ Point of Momentary 
Muscular Failure Plus 
HITM

Training beyond the point of 
momentary muscular failure by applying 
high intensity training methods (HITM) 
like forced repetitions, drop sets, 
cheating, etc.
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Take a Nutritious Journey 
Around the World
Many ethnic restaurants off er healthy 

choices. Experiment with new and dif-

ferent cuisines. 

After reading this article, you will hope-

fully scrutinize menu off erings and rec-

ognize the healthy food choices among 

a wide variety of cuisines. We hope the 

information helps to make your future 

restaurant endeavors not only delicious, 

but more nutritious in order to meet 

your training and performance goals. 
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As athletes, we all know that 

feeding our bodies with 

healthy food is important. 

Unfortunately,  one of our biggest bar-

riers to maintaining a good nutritious 

diet is our daily style of living. With a 

hectic training schedule, who has time to 

worry about where, when, and what they 

will eat?  Actually, with a little planning 

and some basic knowledge, all of us can 

eat a healthy diet regardless of lifestyle 

constraints. Th e tips, suggestions, and 

recommendations that follow will help 

keep your diet healthy and balanced in 

order to ensure your best performance. 

Keep in mind that even if you try your 

best to plan for a restaurant meal in 

advance, it will not always be possible to 

make the best choices when you are out.  

But do not despair, remember it is your 

total diet that counts for optimal sport 

nutrition.  

Tips to meet the challenge of dining out

• Call the restaurant in advance to ask 

about the menu, specials, substitu-

tions, ingredients, and methods of 

preparation.

• Do not go out to eat feeling raven-

ous —the likelihood of over drink-

ing and overeating will be greater. 

• To maintain an adequate carbohy-

drate intake for optimal fuel, snack 

on fresh fruit and veggies before 

you go.

• If you are asked to wait at the bar, 

avoid fi lling up on bar snacks.

• Make it healthy. Ask for low fat or 

nonfat cheese and salad dressings, 

use butter and margarine sparingly, 

fl avor with hot seasonings, barbecue 

sauces, lemon, and vinegars. Too 

much saturated and trans fats can 

clog your arteries and weigh you 

down. 

Read the Menu Carefully
Select items prepared this way more often
Fresh, broiled, barbecued, boiled, 

steamed, roasted, in wine sauce, in its 

own juice, baked, vegetable based sauce, 

grilled, poached, dry grilled, with fresh 

vegetables, seasoned with herbs, in clear 

broth.

Select items prepared this way less often 
Fried, crispy, with butter, sautéed, 

braised, creamy, in gravy, hollandaise, 

au gratin, parmesan, casserole, pickled, 

pot pie, smoked, stewed, escalloped, 

cream or cheese sauce, battered, breaded, 

basted, marinated in oil.

TrainingTable

Dining Out Without 

Disaster
Debra Wein, MS, RD, LDN, NSCA-CPT,*D
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In order to make the most out 

any training program it is impor-

tant to have a well designed plan 

that follows some basic principles of 

periodization. One major component 

in all training programs is the principle 

of progressive overload (2). Th rough 

the use of progressive overload, an ath-

lete builds upon their work capacity, 

strength, and conditioning level in a 

systematic and logical way. Th is practice 

promotes maximized workout potential 

in a manner that is safe for the indi-

vidual.

The Science Behind 
Progressive Overload
Th e principle of progressive overload 

suggests progressively placing greater-

than-normal demands on the exercis-

ing musculature (1). Th is is required 

for a training adaptation to take place. 

Without overload, there is no adaptation 

by the body. Neuromuscular adapta-

tions occurs fi rst, followed by increases 

in muscle and connective tissue strength, 

and bone mass. Proper conditioning 

methods will lead to physiological 

advancements as well. Depending on 

this phase as well (1). It is ideal to 

avoid the exhaustion phase, and is pos-

sible with proper periodization and 

adequate recovery. Th rough the use of 

periodization, an athlete can continu-

ously challenge the body with progres-

sive overload, while avoiding plateaus or 

detriments to training. 

Needs Analysis
Before one can start to assess how to 

properly apply overload to our train-

ing, we must fi rst consider the sporting 

needs. A needs analysis is the fi rst step 

to a successful and eff ective training pro-

gram. In terms of conditioning, there 

are some important factors to consider. 

Energy System Usage
Th e body runs on three energy systems; 

phosphagen, glycolytic, and oxidative/

aerobic. Th e energy system in use is 

primarily determined by the intensity 

of exercise and secondly by the exercise 

duration (1). Th e intensity and duration 

at which you train should closely match 

that of your sport.

the training goals, improvements in 

lactic acid tolerance, lactate threshold, 

maximal aerobic power, and a variety of 

cardiovascular functions could be appro-

priate responses (1). 

Progressive overload involves applying 

stimulus. Th e human body’s reaction 

to a training stimulus can be described 

as the General Adaptation Syndrome 

(GAS). Th e GAS concept further 

explains the need for progressive over-

load in a training environment. Th ree 

stages are involved in the response to 

stress; alarm, resistance, and exhaus-

tion (1). Th e body undergoes the alarm 

phase when a new or intense stress is 

placed on the body. An athlete may 

experience extreme soreness or a tem-

porary drop in performance during this 

time. Th e resistance phase follows, and 

results in the body adapting to the stim-

ulus and returning to normal. Again, 

neurological adaptations are the fi rst 

to take place, while muscular adapta-

tions appear later. Th e exhaustion phase 

results if the training stress persists for 

too long. Overtraining, mental fatigue, 

and other symptoms may accompany 

Th e Role of Progressive 

Overload in Sports Conditioning
Ashley Kavanaugh

Conditioning Fundamentals
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Th e phosphagen system provides energy 

during short, high intensity activities, 

ranging from fi ve to ten seconds and is 

active at the start of any exercise. Th e 

glycolytic system is the primary energy 

system for moderately intense exercise 

lasting from 15 seconds to three min-

utes. Th e oxidative or aerobic energy 

system is used at rest, during recovery, 

and for low-intensity activities longer 

than three minutes. Still, it is impor-

tant to remember that no single energy 

system works alone, rather they overlap 

and alternate (1).

Work to Rest Ratio of the Sport
Th e sport’s work to rest ratio is extremely 

important in conditioning as well. Th e 

proper metabolic system must be target-

ed to improve athletic performance. First, 

you must identify which energy system 

is mostly used in your sport. To do this, 

fi rst consider what range of intensity 

best suits your activity. Secondly, decide 

the length of the activity bouts and 

recovery periods. Once you have an idea 

of your sport’s intensity and work to rest 

ratio, you are on your way to a sound 

conditioning program.

Specifi city
Th e adaptations that occur with train-

ing are specifi c to the training per-

formed. Your needs analysis must look 

at what are the attributes of the move-

ments that encompass the sport (e.g. 

strength, power, speed, endurance, etc) 

and what muscles are involved in these 

movements. For example, if your sport 

involves multiple short duration sprints, 

then to benefi t your performance you 

must train lower body power and per-

form interval training as well. 

Depending on where you are in your 

training cycle (e.g. in-season, off -season, 

etc), you should condition according to 

the mode of your sport. For example, a 

basketball player will condition mostly 

through a variety of running and jump-

ing drills. A rower, on the other hand, 

will spend more time erging or row-

ing on the water. Cross-training is an 

exception, and involves training using a 

diff erent mode of exercise than that of 

one’s sport. Cross training can be used 

to maintain general fi tness while aiding 

in recovery (1). For the most part, you 

will want to train close to the conditions 

of your sport.

Application of Progressive 
Overload
As an athlete, you may have tried, or 

have been tempted to adopt the train-

ing practices of highly successful or well 

known athletes. However, you would 

be better served by following a program 

based on your individual needs and 

physical limitations (1). Th is way, you 

are working at an optimal level, which 

you can build upon safely and eff ectively. 

To enhance athletic performance you 

must apply the principle of progressive 

overload to some extent in your train-

ing. Th e use of progressive overload in 

a periodized program involves imple-

menting variations in training specifi city, 

frequency, duration, intensity, and load.

Applying progressive overload is appro-

priate after confi guring a needs analysis. 

A periodization scheme will shift train-

ing priorities from non-sport specifi c 

activities of high volume and low inten-

sity to sport-specifi c activities of low 

volume and high intensity (1). In other 

words, athletes beginning a condition-

ing program must develop a fi tness 

base with longer, less intense workouts. 

Training will progress to more sport 

specifi c, shorter, intense activities. Th is 

overload will take place over the course 

of many weeks. 

 

Th e following are ways to add progres-

sive overload to your conditioning by 

manipulating the variables of specifi city, 

frequency, duration, intensity, and load.

Exercise Variation  
Implementing diff erent modes of exer-

cises periodically will challenge your 

body in new ways, while taking stress 

off  more frequently used muscles and 

joints (1).

Exercise Frequency
Frequency of training will depend on 

exercise intensity, duration, the athlete’s 

training status, and time of season (1). 

Th e number of daily or weekly training 

sessions depends on all these factors, 

and can be manipulated accordingly.

Exercise Duration and Intensity
Th e length of time or duration of the 

training session can be varied as well. 

Exercise intensity will determine exercise 

duration. Generally, the more intense a 

workout the shorter the length and 

vice versa. Exercise intensity should be 

closely monitored to ensure the proper 

amount of overload is applied.

Load
Th e load or intensity of the exercises will 

depend on the goals of the current train-

ing program. If the goal is strength, then 

the load assignment will be high. If the 

goal is endurance than the load will be 

lower. As the load increases, the number 

of repetitions performed decreases. 

Conditioning Fundamentals The Role of Progressive Sports 
Overload in Conditioning
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Summary
All athletes want to make the most 

gains from their training as possible. 

To do this, the principle of progressive 

overload must be used. Progressive over-

load involves systematically applying a 

training stimulus that forces the body 

to adapt and grow. Adapting condi-

tioning workouts involves manipulat-

ing specifi city, frequency, duration, and 

intensity variables. When we neglect 

proper progression during training, cer-

tain unwanted consequences may result. 

Th ese consequences include overtrain-

ing symptoms along with decreased 

performance. Th e progressive overload 

principle is a way to safely make train-

ing gains. So, be aware of your training 

stimulus and how your body is recover-

ing from training. Major performance 

gains take time and dedication, but are 

possible if you consistently progress your 

workouts.
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but knows it will all pay off  down the 

road. Exercise is not a part of his life. As 

an undergraduate, he played basketball 

with his friends but never on a regular 

basis. Now, there just is not time for it. 

And, he does not really need to anyway. 

He is young, healthy, average weight, 

and blessed with good genes. His family 

and friends tell him he should exercise 

but he just can not justify sacrifi cing 

work time to exercise. Is Quincy mak-

ing the sacrifi ces all young professionals 

need to make or is he ill-informed?

Isabel has three fi nal exams in the next 

two days plus a term paper that is only 

partially complete. She has never felt 

such anxiety about her school work. 

She needs to keep her grades up to be 

considered for the graduate assistantship. 

Th e night before two of her exams, she 

puts down her books, laces up her run-

ning shoes, and goes for a 30 minute jog 

around campus. For years she has been a 

habitual exerciser, now is not the time to 

change her ways. Is she acting irrespon-

sibly or actually helping herself out?

In these two scenarios, we see one indi-

vidual deciding that he does not need 

the physical benefi ts associated with 

exercise as he appears fairly healthy. So, 

In the fi eld of sport psychology, 

there are two general objectives. A 

fi rst objective is to better under-

stand the eff ects of psychological factors 

on performance. Most of the articles 

in this Mindgames column focus on 

this objective. For instance, we have 

discussed the infl uence of psychological 

factors such as confi dence, self-talk, pre-

competition anxiety and goals on per-

formance. In doing so, we have looked 

in detail at  how to develop and use 

these skills to facilitate performance.

 

A second objective, and one we have not 

talked much about in this column, is to 

better understand how participation in 

sport and exercise aff ects psychological 

factors. For instance, does participation 

in youth sport infl uence psychologi-

cal development? Does participation in 

sports increase aggressive behavior? And, 

a question we are going to address in the 

present article, what is the infl uence (or 

lack of infl uence) of exercise on psycho-

logical well-being?

Let’s Begin by Looking at 
Two Common Scenarios:
Quincy is a young professional trying to 

make a name for himself. He works 12 

hour days in a very stressful environment 

based on this, he makes the decision to 

not make exercise a part of his life. Th e 

other individual  has made exercise a 

priority as she recognized the multitude 

of benefi ts. What are all these benefi ts?

Exercise has benefi ts beyond the physi-

cal. When thinking of the benefi ts of 

exercise, we often think only of the 

physical and physiological benefi ts such 

as increased muscle mass, decreased 

fat, decreased resting heartrate and/ or 

decrease blood pressure. In most cases, 

these benefi ts are enough to get people 

started on an exercise program and to 

keep them involved in regular exer-

cise. But, for some individuals, such as 

Quincy, these benefi ts do not have an 

impact on behavior; the benefi ts do not 

compel one to exercise. However, it is 

just as important to recognize that in 

addition to the numerous physical and 

physiological benefi ts of exercise, there 

are many psychological benefi ts that 

can be realized from engaging in regular 

exercise. 

Th ink about yourself and your own exer-

cise, what have you experienced? How 

do you feel after exercising? Have you 

experienced any psychological benefi ts 

from exercising on a regular basis? An 

awareness of these benefi ts may help 

Quincy start exercising or may get you 

Beyond the Physical 
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to the gym on those days you don’t want 

to be there.

Exercise can reduce anxiety. Both Quincy 

and Isabel are experiencing elevated 

anxiety. What impact can exercise have 

on anxiety? Exercise can play a role in 

decreasing anxiety, both short term and 

long term. More specifi cally, anxiety lev-

els are decreased for up to 24 hours after 

an exercise session (something Isabel 

realized and used purposefully to help 

her manage test anxiety). Additionally, 

regular exercise at moderate levels has 

been found to decrease anxiety long-

term (1). So, even though Quincy may 

not see the physical need to exercise it 

may help him psychologically to help 

with his stress and anxiety. What about 

you? 

Exercise has been found to relate to 

more positive mood states. Exercisers, as 

compared to non-exercisers, have more 

positive moods and exercising is tied 

to changes (for the better) in mood (1). 

And, contrary to what you might think, 

exercise does not have to be defi ned as 

working out for hours at a time every 

day or being a specimen of physical fi t-

ness. Even low intensity activities can 

have a marked impact on mood. 

Exercise has been linked to a reduction 

in depression. Did you know that exer-

cise is sometimes used in therapy to help 

individuals with clinical depression? Th e 

benefi ts of exercise are not limited to 

those with clinical depression as aerobic 

and anaerobic exercises are tied to a 

reduction in depression —period. Th is 

eff ect is both immediate and long-term 

in that the longer someone has been 

exercising regularly, the less likely he or 

she is to exhibit symptoms or feelings of 

depression.    

So, exercise really is not just about the 

physical. While the physical benefi ts 

of exercise or sport participation are 

important and a source of motivation 

for many individuals, these benefi ts 

cross over to the psychological as well. 

And, for some individuals, this knowl-

edge can serve as a source of motivation 

as they look to reap these benefi ts. As 

has been highlighted above, exercise can 

play a role in one’s mental well-being via 

the reduction of anxiety, enhancement 

of mood, and a reduction of depression.  
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