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Feature: Swimming 
Swimming Technique
By Scott Riewald, PhD, CSCS, NSCA-CPT
Do you swim freestyle? This discussion on technique will help you improve your efficiency 
and speed in the water.

Functional Training for Swimming
By Heather Sumulong, BS, CSCS
This functional training program is designed to take your gains in the weight room and 
apply them directly to the pool.
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Enhancing Performance Through the Process
By Suzie Tuffey Riewald, PhD, NSCA-CPT, *D
Focusing on the outcome of competition can produce detrimental effects. This column discusses
focusing on the process of competition, not the product.

Training Table
Swimmers Swear by Carbs
By Debra Wein, MS, RD, LDN, NSCA-CPT
Carbohydrates are the main source of energy for the human body. This column explains the 
different types of carbohydrates and recommended amounts depending on your training level.
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FitnessFrontlines
G. Gregory Haff, PhD, CSCS

No Psychological or
Physiological Benefit When
Wearing Swim Material
Designed to Reduce Drag While
Performing Submaximal
Freestyle Swimming.
Nine male collegiate swimmers wore either a traditional brief
style swimsuit or a newly designed suit, which covered the legs
and torso. This new suit was specifically constructed to reduce
drag while swimming. The researchers tested the athletes with
multiple 183-m freestyle trials at a moderate, moderately hard,
and hard pace while wearing each of the two suits. The results of
the study suggest that there was no difference in swimming per-
formance between the two types of swimsuits when the 
athletes were tested at submaximal swimming velocities.
However, the traditional swimsuit resulted in the swimmer being
more buoyant. Therefore the researchers concluded that the new
type of swimsuit offered no psychological or physiological bene-
fit when swimmers were performing submaximal swimming
velocities.

Roberts BS, Kamel KS, Hedrick CE, McLean SP, Sharp RL.
(2003). Effect of a FastSkin™ suit on submaximal freestyle 
swimming. Medicine and Science in Sports and Exercise,
35(3):519 – 524.

Do Shoulder Plyometrics
Enhance Swimming
Performance?
In a recent study by Sanik and colleagues at Temple University,
the effects of six weeks of plyometric training on selected shoul-
der muscle performance characteristics in female simmers were
investigated. After the six-week training period the swimmers
exhibited significantly improved kinesthetic awareness, ability to
produce torque rapidly, and maintain torque production. The
researchers concluded that shoulder plyometric training resulted
in a facilitation of neural adaptation that may result in improved
shoulder rehabilitation. Additionally, the researchers suggested
that the use of shoulder plyometrics may result in improved per-
formance if implemented into a swimmers training program.

Swanik KA, Lephart SM, Swanik CB, Lephart SP, Stone DA, Fu
FH. (2002). The effects of shoulder plyometric training on 
proprioception and selected muscle performance characteristics.
Journal of Shoulder and Elbow Surgery, 11(6):579 – 586.

Does Land-Based Isokinetic
Swim Ergometer Use Mirror
Actual Swimming Performance?
In a recent study performed at the Physiology of Exercise
Department at the De Montfort University Bedford in the
United Kingdom, twenty-two swimmers were investigated to
determine the peak and mean power of the legs and arms during
a simulated front crawl on an isokinetic swim bench. Repeated
30-second swim tests were performed at the best maximal
pulling velocity on an isokinetic swim bench. The results of the
study suggest that the legs were able to sustain a greater power
than the arms. These findings where considered surprising since
the leg-kicking action contributes very little to propulsion dur-
ing the performance of the front crawl. However, the researchers
reported that swim bench performance does not mirror actual
swimming but suggested that the use of the swim bench may be
a means of evaluating leg power because there is no established
method for quantifying this performance parameter. 

Swaine IL. (2000). Arm and leg power output in swimmers dur-
ing simulated swimming. Medicine and Science in Sports and
Exercise, 32(7):1288 – 1292.

About the Author
G. Gregory Haff, PhD, CSCS is an assistant professor and the
Human Performance Laboratory Director at Midwestern State
University in Wichita Falls, TX. He serves as the program director
for the USA Weightlifting Regional Development Center at
Midwestern State University and is a member of the National
Strength and Conditioning Association’s Research Committee and
the USA Weightlifting Sports Science and Sports Medicine
Committees. Dr. Haff received the National Strength and
Conditioning Association’s Young Investigator Award in 2001.
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hile as an athlete you know that

technique is important, it is also

true that most sport perform-

ances are evaluated based on the

end result (the product) of performance—things like time, 

place, and score. As a result, the natural inclination often is to

focus your attention on the

end result. In training and

competition, many athletes

tend to focus on the product of

performance rather than what

they need to do to get there

(the process of performance).

For example, swimmers may

tend to be concerned with how

fast they swim a race and not

necessarily proper stroke exe-

cution; lifters might be 

concerned with how much

weight they lift and give little

heed to how the weight was

lifted; and golfers likely will be

concerned with how close the

ball lands to the hole and not the mechanics of the swing that

were responsible for getting the ball close to the hole. 

Everyone would agree that ultimately the product or end result
of performance is important, but what do you really 
control? To enhance your performance, what can you influence?
Can you influence the product by focusing on the process? In
short, the answer to this last question is “Yes.” The remainder of
this article will provide you with ways to improve the product of
your performance by focusing on the process.

In swimming, as in many sports, technique is of utmost 
importance to performance. Efficiency in the process of 

movement, whether stroking
through the water, lifting
weights, or swinging a club,
relates to enhanced perform-
ance and a decrease in chance
of injury. However, to swim
faster, you can’t simply focus on
the time you want to swim.
Instead, you need to work on
improving your technique and
your physiological capacities.
Likewise, to improve your
score in golf, you would focus
on enhancing the mechanics of
your swing such as grip, body
alignment, and body rotation,
not on shooting par. More 
simply put, you would focus on
the process rather than the
product. 

Given the above examples, it
should make sense now that 
by focusing on the process you
can improve the product of 
performance. As you are proba-
bly well aware, this is not
always easy to do. As was men-
tioned, because you and others

evaluate your performance based on the end result, you are often
“drawn” to the product of performance. But, to improve 

W

MindGames
Suzie Tuffey Riewald, PhD, NSCA-CPT, *D

Enhancing Performance Through 
the Process
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performance, energy and effort must be directed to the process.
Read on to learn strategies you can implement to help you
attend to the process of athletic performance to enhance the end
result. 

• Set process related goals. It is okay to set a goal to place in
the top three or swim a specific time. But in conjunction
with this outcome-related goal, set goals that tell you what
you need to do to perform well—these goals should relate
to the process of performance. For example, as a swimmer,
your goal may be to stay streamlined off the walls or to
maintain a certain stroke rate for the first 75 meters of a
race. 

• Use imagery to focus on and enhance technique. Athletes
often use imagery to prepare for an upcoming competition
by seeing and feeling “success.” That is a great use of the
mental skill of imagery. But, imagery is also a mental skill
that is of great value to technique enhancement. Imagery
can be used as an additional form of practice to master a
certain skill. Prior to swimming, mentally rehearse swim-
ming with correct technique; see and feel efficient stroke
execution to reinforce the process of swimming. 

• Keep your self-talk focused on the process. Talk to yourself
about what you need to do to perform well. Reinforce in
your mind what you need to do to achieve your perform-
ance goal. That is, to swim 100 meters in 1:05, remind
yourself that you need to explode off the blocks, push
through every stroke, work your kick, and stay in a tight
streamline off the walls. If you do this, the end result you
want will be there. Focus on the processes that influence
the product (swimming a 1:05).

• Evaluate your performance based on the process. When
evaluating your performance, avoid the tendency to judge
how you did based solely on your time, place or score.
Instead, evaluate elements of your swim performance such
as your start, your turns, or the stroke rate you held.
Evaluating the process tells you what you need to do to
improve the product and gives you a focus for upcoming
training sessions. 

A concern with and focus on the outcome of performance is to
be expected, since it gives you an objective measure of how you
did relative to yourself and others. However, to enhance your
performance you need to attend to the process, to what you need
to do to perform well. This is not always an easy task. However,
if you implement the above strategies they will help you focus on
the process of performance that will in turn enhance the end
result.

About the Author
Suzie Tuffey Riewald, PhD, NSCA-CPT,*D, received her degrees in
Sport Psychology/Exercise Science from the University of North
Carolina – Greensboro. She has worked for USA Swimming as the
Sport Psychology and Sport Science Director, and most recently as
the Associate Director of Coaching with the USOC where she works
with various sport national governing bodies (NGBs) to develop and
enhance coaching education and training. Suzie currently works as
a sport psychology consultant to several NGBs. 
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rying to maximize your energy for 

swimming but not sure what to do in light

of all of the high protein diets you are

hearing about?

A lot of nutrition-conscious, sports active people wonder if they
should pass on the pasta and stay away from bagels. Not so fast!
We know from decades of research that diets high in whole
grains, vegetables, and fruits (all high-carbohydrate foods), help
prevent disease, maintain body weight, and optimize athletic
performance. There is no substantial evidence, to date, that
would support a change in that recommendation. 

Carbohydrates are what your body relies on most for fuel during
exercise and the amount you have stored in your body will
absolutely affect your stamina and endurance. Carbohydrates are
stored, in limited amounts, as glycogen in your muscles and your
liver. The muscle glycogen is the fuel for your muscles, while
liver glycogen maintains a normal blood sugar level to fuel the
brain. If your body runs out of glycogen, as in the later stages of
intense training, your performance will suffer. If your blood
sugar drops too low, your brain becomes fatigued and struggles
to control the active muscles. As a result, you experience mental
fatigue and can “bonk” or “crash”. 

Training regularly and eating a diet high in complex 
carbohdyrates, moderate in fat, and adequate in protein can
increase your glycogen stores. Choosing the better types of 
carbohydrates will help you reap the benefits of a high 
carbohydrate diet for your swimming.

Complex Versus Simple
Carbohydrates can be categorized as either simple or complex,
based on their molecular weight. Simple carbohydrates include
the common monosaccharides and disaccharides, such as 
glucose, fructose, sucrose, and galactose, and are found in sweets
and candies. They also occur naturally in fruits and vegetables.

Complex carbohydrates are polysaccharides and include the
digestible starches, such as pasta, bread, cereal, legumes, and
starchy vegetables, as well as indigestible fibers. 

Complex carbohydrates from “whole” foods, such as whole
wheat bread, brown rice, bran cereals, beans, and fruits and 
vegetables provide fiber, which your body needs to keep your
digestive tract running smoothly. Also, high fiber foods tend to
contain more vitamins, minerals, and other nutrients. Most
adults need between 25 – 35 grams of fiber as part of their daily
diet versus the 12 – 14 grams that the average American eats
every day. To maximize your performance, use the following
chart to determine your daily carbohydrate requirements.

Daily Carbohydrate Requirements
Recommendation: 6 – 13 grams per kilogram of body weight.

Training level Carbohydrate needs

1 hour of training per day 6 – 7 g/kg

2 hours of training per day 8 g/kg 

3 hours training per day 10 g/kg

> 4 hours training per day 12 – 13 g/kg

T

TrainingTable
Debra Wein, MS, RD, LDN, NSCA-CPT

Swimmers Swear by Carbs
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Suggested Reading
Position of the American Dietetic Association, Dietitians of
Canada, and the American College of Sports Medicine. (2000).
Nutrition and athletic performance. Journal of the American
Dietetic Association 100:1543 – 1556.

Rosenbloom C. (2000). Sports Nutrition, A Guide for the
Professional Working with Active People (3rd edition). Chicago: The
American Dietetic Association.

About the Author
Debra Wein, MS, RD, LDN, NSCA-CPT is an adjunct faculty
member at the University of Massachusetts, Simmons College and
The Boston Conservatory, and chairs the Women’s Subcommittee of
the Massachusetts’ Governor’s Committee on Physical Fitness and
Sports. She is president of the Sensible Nutrition Connection, Inc.
(www.sensiblenutrition.com).
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Swimming Technique
Scott Riewald, PhD, CSCS, NSCA-CPT

o swim fast, a swimmer must engage

in a constant battle of trying to 

maximize the propulsive force that can

be generated while also minimizing the resistive forces he/she

experiences. Swimmers adopt many different techniques in an

attempt to accomplish this feat; sometimes these techniques are

good, other times not so good. Technique also plays a role in

injury prevention, as poor mechanics often place stresses on

joints and structures in the body that they were not meant to

handle. Most often, injuries pop up in the shoulder. As you 

analyze your own stroke technique, it is always recommended

that you view a tape of your swimming strokes, preferably with

a coach, to determine where your technique can be improved.

Important Consideration:
Every Athlete is Different
The material presented in this article should help you be able to
learn a little about stroke technique. However, with that said, it
is important to realize that no two athletes will have the same
optimal technique, even though they may swim the majority of
the stroke the same. That is where the expertise of a coach and
his/her involvement in analyzing technique can prove to be
invaluable.

The information in this article tends to be general in nature; in
other words it covers the technique pointers that will benefit
most swimmers. The article focuses mainly on freestyle 
technique since this is the fastest stroke and the one performed
most frequently by swimmers of all ages and abilities. When
appropriate, we will try to illustrate some of the variations in
stroke technique and help you to understand some of the 
technique variations commonly seen in swimmers today.

Common Threads in All the
Strokes
Stroke Length and Stroke Rate
The four competitive swimming strokes are freestyle/crawl,
backstroke, breaststroke, and butterfly. In all strokes, the main
goal is to finish the race in a faster time than your competitors.
Before discussing the techniques used in the freestyle stroke it is
important to identify several general factors that will help you in
all of the competitive strokes. 

T

NSCA’s Performance Training Journal Volume 2 Number 4 | www.nsca-lift.org/perform9

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


In all strokes there are two components that contribute to 
swimming speed: stroke length and stroke rate.

Stroke length is the distance a swimmer travels with one pull.
This term is commonly expressed in the units of meters/stroke
cycle—as in a swimmer traveled two meters with each stroke
cycle. Many things contribute to the distance that is traveled
with each pull. A few of the more important factors are:

• The strength of the swimmer;

• The shape of the swimmer (i.e. long limbs and long body);

• Proper technique to generate propulsion;

• Proper technique to minimize the resistance experienced 
by the swimmer.

Stroke rate is the frequency at which the swimmer turns his/her
arms over. This term is commonly expressed in the units of cycles
per second (or more commonly cycles per minute)—as in a
swimmer swam with a rate so that she took 45 stroke cycles in a
minute. Again stroke rate is affected by a number of factors, with
some of the major contributors being: 

• The physiology of the athlete;

• Shorter limb lengths;

• Stroke mechanics;

• Body size.

Putting these two variables together we find that…

Speed = stroke length x stroke rate

This is a simple, but important, relationship to understand
because the bottom line is there are different ways to generate
speed while swimming. Ideally, you would like to see a swimmer
swim with a long stroke length and maintain a high stroke
rate—that would result in the fastest performances. However,
that is difficult to do. On the bright side, a swimmer can swim
fast using a high stroke rate even if the distance he/she travels
with each pull is somewhat shortened. Similarly, a swimmer can
swim with a high rate of speed by maintaining a long stroke
length while holding a moderate stroke rate.

It is also important to recognize that swimmers who swim the
same stroke, but compete at different race distances, will typically
adopt different combinations of stroke length and stroke rate.

Balance and Stability
Another trait that is common to all strokes is the need to 
maintain balance and stability in the water. A swimmer who has
good control over his/her posture will be able to pull and kick
correctly and more efficiently than someone who is not balanced
in the water. A swimmer who becomes unbalanced in the water

will attempt to gain stability by moving the arms or legs, 
typically in an unproductive manner. For example, when breath-
ing in freestyle, many swimmers will pull either very deep or very
wide to regain the stability that was lost when the head/body
were turned to take a breath.

Stability in swimming comes from the core of the body—the
abdominal and lower back muscles that surround the body’s 
center of mass. A swimmer with good strength in, and good 
control over, the core musculature will be more efficient in the
water and less likely to suffer injury.

Flexibility
Flexibility is another important factor that contributes to being
able to swim efficiently and without injury. The ability to assume
a full range of motion about the joints will make it easier to
maintain proper stroke mechanics. A lack of flexibility in the
shoulders/pectoral muscles, for example, will negatively impact a
swimmer’s ability to recover the arms over the water in the but-
terfly. In addition to this placing added stress on the shoulder,
the swimmer must also adopt compensatory mechanisms else-
where in his/her stroke to recover the arms without the hands
dragging through the water. The three areas that I have noticed
are in the greatest need for flexibility are the:

1. Ankle plantar flexors—flexibility in these muscles is
extremely important for being able to develop an effective
kick in freestyle, backstroke, and butterfly.

2. The pectoral muscles—these muscles are often tight in
swimmers, limiting shoulder range of motion. Many
swimmers incorrectly stretch these muscles, and in the
process, place undue stress on the joint capsule of the
shoulder. Shoulder flexibility is especially important in
backstroke and butterfly.

3. The hip flexors—flexibility in this muscle group is
extremely important for breaststroke swimmers. A lack 
of flexibility in these muscles will force swimmers to 
drop their knees as they initiate the kick, thereby causing
increased drag.

Freestyle Technique
Freestyle is the fastest of the four competitive swimming strokes,
and is probably the stroke that most people are familiar with. 
In addition to being the stroke that makes up the majority of 
a swimmer’s training yardage, it is also the one most highly 
associated with shoulder pain, an injury so common in 
swimmers that it has been termed swimmer’s shoulder.

The athlete swims freestyle in the prone (face down) position,
propelling him/herself with the arms, which pull in an alternating
pattern, accompanied by a flutter kick. Elite level swimmers
swim several different styles of freestyle today. 
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Styles of Freestyle
There are two main styles of freestyle you will see in watching
elite level swimmers compete. The first we will call “stroke length
dominated freestyle” and the second we will call the “stroke rate
dominated freestyle.” In reality, there is a continuum between
these two swimming styles, but these “extremes” provide good
examples of the styles that are commonly seen in swimmers
today.

Stroke length dominated freestyle
As the name suggests, athletes who swim with this type of stroke
travel a great distance with each pull. At the same time, the
stroke rate (turnover rate) may be relatively low. Characteristics
of the stroke length dominated freestyle, and the swimmers who
typically adopt the stroke, are:

• Body roll—Swimmers with a stroke length dominated
freestyle tend to swim with a large amount of body roll.
This allows for a greater reach in front of the body and
adds to the “distance traveled per stroke.” Body roll also
aids in propulsion.

• Body shape—Stroke length dominated freestyle is often
adopted by swimmers who are long and lean. This lends
itself to a streamlined shape in the water, and the ability 
to travel farther with each pull. 

• Limb lengths—Swimmers who use the stroke length 
dominated freestyle tend to have longer limbs. These
longer limbs make it energetically prohibitive to adopt a
high stroke rate.

• Strength/Power—Swimmers adopting this stroke style will
tend to have a high degree of upper body strength. Since
these swimmers take fewer strokes per length to cover the
same distance as someone who swims with a higher stroke
rate, they must generate greater propulsion (and force)
with each pull.

• Kick—The kick is typically strong and contributes to
propulsion as well as stabilization of the body in the water.

• Higher elbows—Having high elbows during the under-
water pull places the palm of the hand and forearm in the
same pulling plane oriented towards the feet, making it
possible to generate maximal amounts of propulsion.
Note: the forearm generates as much propulsion in swimming
as the hand.

• Swim orientation—Most of the swimmers adopting this
style of freestyle are sprinters or middle distance swimmers
(although there are many exceptions, especially in male
swimmers).

• Male swimmers—Males tend to exhibit many of the
qualities already listed (upper body strength, long and
lean, long limbs…) making this the more “natural” stroke
style for males to adopt.

Stroke rate dominated freestyle
Again, the name says it all. Athletes who swim with this type of
stroke have a high rate of turn over and do not travel as far with
each stroke as swimmers using a stroke length dominated
freestyle. Characteristics of the stroke rate dominated freestyle,
and the swimmers who typically adopt the stroke, are:

• Smaller bodies—Shorter athletes are not “built” for
long stroke lengths. Because of their size, they are at a
disadvantage when trying to travel as far with each stroke
as a swimmer who is taller.

• Shorter limb lengths—The arms have an inertia associated
with them. The bigger (longer) the limbs, the greater the
inertia, and the more metabolic energy that is required to
move them. Athletes with shorter limbs are at an
advantage for being able to maintain a high stroke rate. 

• Physiology—Following the last point, athletes who have a
physiology adapted towards endurance events are better
equipped to maintain a high stroke rate for the duration of
a race.

• Kick—The kick tends to be de-emphasized and used 
predominantly to provide stabilization to the body, and
not much for propulsion. Many swimmers who use the
stroke rate dominant stroke also adopt a 2-beat kick 
(one kick per arm stroke).

• Swim orientation—The majority of swimmers who use
this type of freestyle are distance swimmers, especially in
the female swimming population.

• Female swimmers—Because of many of the factors already
listed, females tend to be the athletes who benefit most
from this type of stroke, although once again there are
exceptions.

General Freestyle Swimming Mechanics for
Stroke Length Dominated Freestyle
Some general technique pointers for freestyle swimming are 
presented below.

• The hand should enter the water at a level slightly in front
of the shoulder and the arm should extend in front of the
swimmer. The hand should never cross the midline of the
body, this includes during the hand entry. There is much
debate over the proper hand position as the hand enters
the water. A thumb-first entry places the shoulder in a
position that may lead to shoulder injury, where as a 
neutral or pinkie-first entry externally rotates the shoulder
some. This has fostered much discussion about shoulder
injury and its relation to hand position at entry.

• As the arm reaches in front of the swimmer, the body
simultaneously rolls to extend the reach. 

• The catch is the first part of the stroke where the swimmer
“grabs on to the water” and is initiated by flexing the
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elbow to get the forearm and the hand in a position so
they both can push water in the same plane and push it
towards the feet. The swimmer should not be trying to
generate propulsion, but should focus on setting up the
hand and arm for the pull. 

• At this point the pull is initiated by contracting the
muscles of the upper back to adduct the shoulder, which
essentially pulls the upper arm backwards and towards 
the side of the body. The position of the hand and 
forearm should remain fairly consistent and they should
be oriented so they push water towards the feet.

• The pull should be directed, for the most part, straight
towards the feet. There should be very little sculling 
(side to side movement) of the hand. The sculling that
does occur should be a natural response to the body roll
that is occurring, and the swimmer should not consciously
think about moving the hand from side to side more than
what happens naturally.

• As the hand pulls through the water, the body should
rotate. This rotation can help to increase the pulling power
of the arm/shoulder. The arms should be “connected” to
the core of the body to tap into this propulsion potential.

• The hand should not cross over the midline of the body
during the pull.

• The hand and arm should accelerate through the entire
pull for maximum propulsion.

• At the end of the pull, the elbow should not fully extend.
The pull should be “rounded off ” before the arm reaches
full extension, to help conserve momentum and energy. 

• If a breath is to be taken, it should start as the underwater
stroke is finishing and proceed through the recovery. The
head should not necessarily turn to breathe. Instead, the
breath should be a natural extension of the normal body
roll.

• During the recovery, the arm should be moved by the
shoulder musculature. The elbow is typically flexed with
the hand dangling just above the surface of the water. 

• Throughout the entire stroke, the head should remain in 
a neutral position, looking at the bottom of the pool or
slightly ahead of the swimmer. The head should not be
raised to look at the end of the pool.

Differences in Stroke Rate Dominated Freestyle
The differences between stroke length and stoke rate dominated
freestyle occur during the initial part of the stroke (i.e. the catch
and initial pull). The underwater pull and the kick all remain
essentially the same as what was just described.

• These swimmers do not have as much body rotation during
the stroke and therefore do not get much reach once the
hand enters the water.

• The arm enters the water with a bent elbow, almost in the
position seen at the catch phase in the stroke length 
dominant freestyle.

• There is very little pause at the front of the stroke, since 
the hand and arm enter the water in the proper pulling
position.

• This high elbow position is maintained through the pull,
as in the stroke length dominated freestyle.

The Freestyle Kick
The kick is important to swimming because it provides both 
balance and propulsion to the stroke. However a poorly timed
kick can lead to many stroke flaws and the potential for injury.
Four styles of kicks are commonly taught:

1. 2-beat kick—In the 2-beat kick, there is one kick for
every arm pull (two per every pull cycle). The timing of
the kick is such that the right leg kicks as the right arm is
finishing the pull (and the left arm enters the water and
sets up for the catch) and vice versa. This kick is used
mostly in distance freestylers and is primarily used
to maintain balance in the water—very little propulsion is
generated.

2. 6-beat kick—As the name suggests, in the 6-beat kick, six
kicks are taken for every stroke cycle (three for each right
arm pull and three for each left arm pull). There are three
kicks for every arm stroke. Again the timing is similar so
that as the right leg finishes the kick as the right arm 
completes the underwater pull, and vice versa.

3. 4-beat kick—In the 4-beat kick, four kicks are taken for
each stroke cycle (two per arm). This is an asymmetric
kick, however. If the swimmer maintains a consistent
rhythm, it is impossible to maintain a relationship where
the right leg is kicking as the right arm finishes its pull and
the left leg kicks as the left arm finishes the pull. In the 
4-beat kick the right leg will also kick as the left arm is 
finishing its pull. This creates a stroke asymmetry.

4. Modified 4-beat kick—In the modified 4-beat kick, the
timing is the same as a 6-beat kick, but two of the six
kicks are left out. The swimmer essentially rests for two
kicks. This maintains the proper timing between the arms
and the legs, but does not require the energy outlay
required to maintain a 6-beat kick.

Some other kick pointers are:
• The kick should be driven from the hips. Excessive knee

flexion should be avoided.

• The strength of the kick comes on the downbeat. Very little
propulsion, if any, is generated with the upbeat of the
kick.
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• For the most effective kick, the knees will be separated
slightly, the legs rotated inward a bit, and the feet fully
plantar flexed (toes pointed). This presents the most 
effective kicking surface on the dorsum or top of the foot. 

Poor Freestyle Mechanics
While there are an infinite number of ways in which a swimmer
can swim incorrectly, there are several things that come up time
and time again with swimmers of all abilities. These technique
“flaws” are outlined briefly below.

• Attempting to develop propulsion before having a proper
catch—This is commonly seen with swimmers who pull
with a straight arm. They push water towards the bottom
of the pool and place added strain on the shoulder struc-
tures. Additionally, this is a portion of the stroke cycle
where it is impossible to generate significant levels of
propulsion.

• Dropped elbow—In the middle of the pulling phase many
swimmers will drop their elbow so that they no longer are
pulling with the hand and forearm, but instead are only
utilizing the pulling surface of the hand. In this position,
it is extremely difficult to connect the arm to the torso and
core of the body. Also, this position minimizes the force
contributions of some of the strongest muscles of the back
and places the bulk of the load on the muscles of the arm
and shoulder.

• Insufficient body roll—Body roll is used to help increase
the stroke length of swimmers and also add to the propul-
sive force delivered to the water. Body roll is commonly
taught by coaches, but is not necessarily the best way to
swim for all swimmers (i.e. stroke rate dominated
freestylers).

• Poor control of the postural muscles/core muscles—
Balance is one of the keys to swimming effectively and
efficiently. It is the base upon which proper pulling and
kicking mechanics must be built. These muscles must be
strong enough to maintain the body’s posture in the water
while also contributing to propulsion (think of Tiger
Woods swinging a golf club—he uses the core muscles to
initiate the swing and then transfers power to the upper
body and then to the club).

• 4-beat kick—As was mentioned, this is an asymmetric
kick and it leads to an unbalanced stroke. Any time the
stroke is asymmetric, the chance of injury increases while
efficiency decreases.

• Breathing dominance to one side of the body/Stroke
asymmetry—Swimmers who continually breath to one
side of the body will certainly develop stroke asymmetries
and strength asymmetries between the right and left sides
of the body. Again, this can lead to poor mechanics, 
muscle fatigue, and/or injury.

• Muscular strength imbalance—Imbalances are commonly
found between the internal and external rotators of the
shoulders. Weakness is also seen in the muscles that stabi-
lize and retract the scapulae. 

Conclusion
By no means has this discussion contained a complete analysis 
of the freestyle stroke. There are many modifications and differ-
ences that swimmers make to their strokes to suit their body
types and physiologies. As was mentioned, it is best to first sit
down with a coach and look at your strokes on videotape. Then
choose one or two things to focus on first—do not try to fix
everything at once. When in doubt, start by addressing how your
body is balanced in the water. Many times you will find that 
if you can properly balance your body, many of the other “stroke
flaws” will disappear. Using good technique will help you
become more efficient in the water and at the same time cut
down on injuries. Best of luck and have fun in the pool.
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Functional Training for Swimming
Heather Sumulong, BS, CSCS

re you looking to gain the competitive

edge over your opponents? Developing a

strong core, along with functional 

training for swimming, may be exactly what your program is

lacking. Too many programs focus only on the numbers in the

weight room, forgetting that swimming is a 3-dimensional 

activity, and therefore giving their strength gains minimal 

practical value to improving skill.

Functional training can increase the body’s ability to generate
power from the core. You will often hear the core (abdominal
and back muscles) described as the power center of the body.
This is because when trained correctly, these muscles act 
synergistically to dramatically improve sport performance. This
doesn’t mean that you need to do thousands of crunches per day.
It simply means that you must train for specificity, and practice
like you compete. These exercises will help you transition weight
room strength to movement-specific strength for swimming.
When evaluating an exercise for a specific sport, it is important
to make sure the exercise will transfer to the activity at hand. The
drills to follow will mimic swimming in order to transfer the
strength gains to performance. With time being most people’s
biggest constraint to their training program, it becomes critical
to choose your exercises wisely.

There are two common problems that occur among swimmers
that can be minimized with this type of functional training 
program: postural imbalances and overuse injuries. A postural
defect can cause a swimmer to swim much slower than they are
able, or fatigue more quickly trying to swim at the same speed.
Proper body alignment in the water can actually reduce drag and
increase core power, enabling you to swim faster with less effort
(decreased heart rate) and greater efficiency, for a longer time
period. Poor head and body positioning or weak core muscles
can contribute to lower back pain both during and after 
workouts. Another common injury is Swimmer’s Shoulder. This
is an overuse injury caused by instability in the glenohumeral

joint (shoulder joint), leading to inflammation in the rotator
cuff muscles. Proper stroke mechanics play a key role in 
preventing this type of injury. Mechanical flaws are most often
seen with fatigue, or inadequate flexibility, causing increased
stress to the shoulder, both of which can be prevented with 
proper training. The stronger the stabilizing muscles are, the
longer an athlete is able to train at a high intensity with proper
technique.

Studies have shown that even a four-week interruption in 
training dramatically changes the metabolic characteristics of a
swimmer’s muscle3. With a four-week break in training 
(common with any overuse shoulder injury), the ability to 
generate power during swimming is significantly reduced, while
complete inactivity leads to decreased aerobic capacity, which
can dramatically alter the outcome of your season. You will be
much better off preventing the injury that will lead to any 
interruption in your training program.

This program is designed for a seasoned swimmer, and should be
done in conjunction with a traditional weight training and
swimming program. These exercises are designed to enhance the
local strength developed in the weight room, and transfer the
result to general endurance, having a specific application to 
the real-life movement in swimming. According to Tudor
Bompa1, “Endurance sports should consider multi-joint 
exercises involving several muscle groups. This type of exercise
may not permit equally high amounts of work, but do provide a
superior general and specific functional component.”

This circuit uses a medicine ball for plyometrics, exercise tubing
to provide variable resistance for the stabilization demands, as
well as body weight exercises, using Pilates principles, to provide
a balanced workout. You will use multi-joint, multi-planar
movements to increase stability, power, and flexibility of the
body. Strong muscles will display more endurance, as well as
increased forces at sub-maximal levels of exertion compared to
weak muscles, according Brooks2. Hopefully you will use this
functional training program to integrate with your traditional
strength-training program and reap the benefits of both types of
exercise, with improved sport performance.

A
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When using this program, work at full intensity after you are
warm, enabling the activity to transfer to competition.
Remember to practice like you compete. Try to move from one
exercise to the next without more than one minute of rest. 
You want to keep yourself in continuous motion for smooth
transitions and fluidity. For better results, go with your body’s
natural movement pattern. It is when we fight the natural
tendency that injury usually occurs. All of your joints should
work synergistically in a functional movement. This will help
keep your heart rate up and well within your proper training
limits. If you are a distance swimmer, try to keep your heart rate
between 60 – 85% max. If you are a sprinter, it is appropriate to
train above 85% max and into your anaerobic training zone. 

The Program
This program should be done 2 – 3 days per week prior to swim
workouts. Complete this circuit 3 – 4 times depending on time
available. Rest for 3 minutes between circuits. The first circuit
should be at 75% intensity to make sure you are completely
warm before performing plyometrics at full force.

1. Overhead Shoulder Press with Rotation to a Squat:

Use a medicine ball (6 – 8 lbs for women; 10 – 12 lbs for
men). Repeat this activity alternating right and left for 
20 repetitions (10 each side).

• Phase 1: Start standing with ball at chest to overhead
shoulder press (see Figure 1a & 1b).

• Phase 2: Spinal twist to the right, then back to center
(see Figure 1c).

• Phase 3: Back squat with ball at chest (see Figure 1d).
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2. Back Squat: 

Place medicine ball on back between the shoulder blades,
with elbows pointing up. Perform 20 repetitions without
rest.

• Phase 1: Squat back to a 90-degree angle at the knee
(see Figure 2a).

• Phase 2: Extend to standing with explosive power on
the exhalation (optional plyometric jump on phase 
2 for sets 2 – 4). (See Figure 2b).

3. Back Throw:

Perform 15 repetitions without rest.

• Phase 1: Squat, bringing the medicine ball between
your legs to the shins (see Figure 3a).

• Phase 2: Extend legs to standing while swinging arms
overhead with power (do not let go of the ball). 
(See Figure 3b).
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Figure 1d. Squat

Figure 2a. Back Squat Phase 1

Figure 2b. Back Squat Phase 2

Figure 3a. Back Throw Phase 1
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4. Overhead throw with Forward Lunge (Alternating Legs):

Perform 10 repetitions on each leg without rest.

• Phase 1: Perform a forward lunge with the medicine
ball overhead and elbows bent to 90-degrees 
(see Figure 4a).

• Phase 2: Simultaneously with phase 1, extend elbows 
as if to throw the ball forward. (Do not let go of 
the ball). (See Figure 4b).

5. Fast Squat with Straight Arm Lat Pull Down:

Use a medium resistance long tube with two handles. 
Hook the tubing around a pole and face the pole. 

Perform 30 repetitions without rest. Try to go as fast as 
possible as speed determines intensity.

• Phase 1: Perform a back squat while simultaneously
pressing arms to hip, keeping the elbows straight 
(see Figure 5a).

• Phase 2: Return to standing (see Figure 5b).
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Figure 4a. Overhead Throw with Forward Lunge Phase 1

Figure 4b. Overhead Throw with Forward Lunge Phase 2

Figure 5a. Fast Squat with Straight Arm Lat Pull Down Phase 1
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6. Forward Freestyle Punches (Shoulder Roll):

• Use a medium resistance long tube with two handles.
Hook the tubing around a pole and face away from the
pole. 

• Perform 30 punches without rest. Make sure to alternate
arms. Try to go as fast as possible as speed determines 
intensity. You should almost feel like you are swimming
freestyle with a shoulder roll (see Figure 6a, 6b & 6c).

7. Straight Arm Trunk Rotation:

Use a medium resistance long tube with two handles. 
Hook the tubing around a pole and stand perpendicular 
to the pole. 

Perform 30 repetitions without rest to one side. Repeat
exercise to the other side.

• Phase 1: Stand with slight tension on the tube, facing
sideways. Keeping arms straight, perform a spinal
twist as far as your body will allow (see Figure 7a).

• Phase 2: Return to starting position (see Figure 7b).
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Figure 5b. Fast Squat with Straight Arm Lat Pull Down Phase 2

Figure 6a. Forward Freestyle Punches Starting Position

Figure 6b. Forward Freestyle Punches Phase 1

Figure 6c. Forward Freestyle Punches Phase 2
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8. Flutter on Stomach:

Lay on your stomach with arms straight overhead and legs
straight with your head down. Make sure your neck is in
line with your spine to eliminate possible tension. Repeat
this exercise twice before moving on.

• Phase 1: Lift arms and legs like Superman and flutter
both arms and legs simultaneously for 20 repetitions
(see Figure 8a).

• Phase 2: Return to starting position (see Figure 8b).

9. Scissors:

Lay on your back in hamstring stretch position with both
legs straight in a scissor position. Your bottom leg should
be off the floor. Hold your top leg with both arms at the
calf. Perform 20 repetitions without rest (10 each leg).

• Phase 1: With your eyes on your belly button and your
neck in a “C” shape curve from mid-back, pull your
top leg toward your head for a gentle stretch. Hold of
1 second. Be sure to keep your lower back glued to
the floor (see Figure 9a).

• Phase 2: Swing legs to switch positions while remaining
stable through the shoulder girdle and small of the
back. Repeat phase 1 with the other leg (see Figure 9b).
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Figure 7a. Straight Arm Trunk Rotation Phase 1

Figure 7b. Straight Arm Trunk Rotation Phase 2

Figure 8a. Flutter on Stomach Phase 1

Figure 8b. Flutter on Stomach Starting Position

Figure 9a. Scissor Phase 1
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