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Most of us jumped rope 

in school for fun when 

we were youngsters. 

However, for athletic preparation, 

jumping rope can be performed to 

help prevent injury, improve aerobic 

and anaerobic capacity and power, 

coordination, balance, agility, speed, 

quickness of hands and feet, and 

explosiveness.

Rope jumping gets you back to the basics 

of movement and muscle activation. 

Movements that occur during regular 

jumping include primarily movements 

about the ankle, knee, hip, and shoulder 

joint. During the preparatory phase 

(preparing to jump), the ankles dorsi-

fl ex, the knees fl ex, the hips fl ex and 

the shoulders hyperextend. During the 

propulsive phase (jumping), the opposite 

motions occur at each joint. Th e ankles 

plantar fl ex, the knees extend, the hips 

extend and the shoulders fl ex (1). 

      

Any sport which demonstrates one or 

more of the following characteristics 

could benefi t from the inclusion of rope 

skipping as an exercise (2):

1. Involves sudden changes in 

direction during the course of 

movement.

2. Involves a brief period when 

contact is broken with supportive 

surface, either repetitively as 

in running or explosively as in 

jumping.

   

For a warm-up or a workout, jumping 

rope can be implemented to assist with 

your agility training. Also if you are 

looking to add some variety to your 

training program jumping rope may 

be the solution. Try the progression 

discussed in this article, and add a jump 

to your agility training.
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3. Involves eye-hand-foot 

coordination, or upper and lower 

extremity synchrony of the variety 

commonly found in sports where 

positioning and timing is critical.

4. Involves a ballistic “catapult or 

sling-shot action” of the upper 

extremities encountered in 

throwing events.

5. Involves the grasping of relatively 

light implements for long periods 

of time, under isometric or static 

conditions of a sub-maximal 

nature.

6. Involves the constant shifting 

of body weight, in a manner 

conducive to the maintenance of 

balance.

BASIC JUMP ROPE 
ROUTINE
To set up a simple, yet eff ective jump 

rope routine, fi rst mark off  a four 

quadrant pattern on the fl oor based 

on a cross pattern. See fi gure 1 for the 

numbering of the quadrants. 

Table 1 demonstrates a few rope jumping 

combinations that can be put together. 

Th e drills are only limited by what you 

want to try, and what you can imagine. 

We have many of our athletes, after they 

become familiar with the pattern, use 

this 10 drill progression for their warm-

up before they get into more speed, 

agility, and quickness drills.

Jumping to Agility

Action-Reaction Mark Roozen, MEd, CSCS, *D

Fig1. Four Quadrant Jump Rope 
Pattern

1 2
4 3
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Table1.10 Drill Jump Rope Progression

Drill (quadrant) Repetitions or Time
1. Regular Jumps (any quadrant) 50 times
2. Side to Side (4 to 3 & back) 25 times (both feet)
3. Up and Back (4 to 1 & back) 25 times (both feet)
4. Boxer Shuffl  e (2 on right foot – 2 on left foot)
(any quadrant) 

30 times

5. Up and Back, One Foot  (4 to 1 & back) 20 times on right foot – 20 times on left foot

6. Side to Side, One Foot  (4 to 3 & back) 20 times on right foot – 20 times on left foot
7. Triangle  
(1-2-4 and also alternate quadrants 4-3-2)

25 times

8. Double Jump with Bounce (pass rope under feet 
twice) (any quadrant)

25 times

9. Running in Place – Alternate Feet 
(like doing a “high knee” drill) (any quadrant) 

30 seconds

10. Bonus Jump – As many regular jumps as you can 
perform in 30 seconds (any quadrant) 

30 seconds

Mark Roozen, MEd, CSCS,*DAction-Reaction

▲
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Improving endurance has been 

shown to improve performance 

in soccer (5), whose movement 

requirements are similar to fi eld hockey 

(10). Th is is achieved by increasing the 

distance covered during a game, enhanc-

ing work intensity, and increasing the 

number of sprints and ball involvements 

in a game (5). 

Small sided games are essentially con-

densed versions of the full game, and 

can be utilized in many sports in addi-

tion to fi eld hockey. Th ey characteristi-

cally involve fewer players than are used 

in a traditional game, and are played 

on a reduced sized playing area. A fi eld 

hockey small sided game may involve 

two teams of four players on a half 

pitch area. Additionally, skill develop-

ment drills can be developed into a small 

sided games format. In these smaller 

sized games, the number of player move-

ments and skill actions per time period 

increases substantially. 

provides the most effi  cacious method 

of replicating the movement patterns of 

fi eld hockey. 

Heart rate has been shown to be a 

good indicator of estimating energy 

expenditure in hockey (2). Heart rate 

data collected with small sided games 

reveals that a variety of work intensities 

can be elicited via this approach (7) and 

that these heart rates are maintained 

throughout the games. Th ey provide a 

training stimulus similar to that elicited 

by interval training (6), which is gener-

ally regarded as the optimal method of 

developing the key endurance param-

eters. Th e approach has been shown to 

be eff ective in rugby and soccer, and cur-

rently is used by a number of top soccer 

clubs, and countries (1, 4).

Classifying Small 
Sided Games
A vital part of any endurance program is 

that it addresses the key energy patterns 

of the game. Th us a vital part in setting 

up the small sided games program is 

ensuring that the appropriate energy 

systems are addressed via the utilization 

of the correct exercise intensities. To 

assist in this, a classifi cation system has 

been developed that classifi es games into 

a number of types (8).

Medium Intensity Training Games  
Th ese involve moderate intensities of 

work, with a heart rate of between 60 

– 80% of maximal heart rate (MHR). 

While some anaerobic bouts are present, 

as with all the games, the main goal of 

this type of game is to stress the aerobic 

Specifi city is a key training principle, 

and the use of small sided games allows 

for endurance to be developed in the 

key movement patterns of fi eld hockey. 

Specifi city of movement patterns will 

include speeds of movement, directions 

of movement, types of movements (e.g. 

backpedals, side-shuffl  es, etc), and dura-

tion of movements. Traditional running 

patterns often do not refl ect the constant 

changes of motion involved in the game, 

and Spencer et al (10) recommend that 

it may be more appropriate to perform 

more frequent changes of motion in 

future simulations of team sport activity, 

which the small sided games approach 

provides.

Additionally, in small sided games, the 

movements are all carried out with a 

stick and in hockey specifi c body posi-

tions, which can all increase energy 

expenditure (9). Additionally the use of 

small sided games can negate the need 

for long steady state runs, which can 

be counterproductive to speed develop-

ment. Th e small sided games approach 

Conditioning For 

Field Hockey
Small Side Games to Improve

Ian Jeff reys, MSc, CSCS,*D, NSCA-CPT
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system. Th erefore, game durations are 

longer than for the higher intensity 

games (greater than fi ve minutes). Th ese 

are predominantly used in early pre-

season workouts, or on light recovery 

days during the season. 

High Intensity Games  
Here the goal is to develop high end 

aerobic power. Heart rates are higher 

than medium intensity games, averaging 

85 – 95% MHR. Work durations are 

therefore shorter than for medium 

intensity games, and vary between two 

to fi ve minutes. 

Maximal Intensity Games
Here the goal is to train repeat sprint 

ability, while developing the ability to 

recover. Work intensity is very high, 

averaging 95% or more of MHR for 

the duration of the game. Games are 

short in duration, two minutes or less, 

and involve high intensity bouts of 

activity interspersed with short periods 

of active recovery within the game. 

Th is will simulate the highest intensities 

experience during periods of a fi eld 

hockey match. 

  

In general the game activities can be 

summarized as in table 1.

Choosing the Games
Just as with all fi tness components, it is 

important to have a number of games 

in the exercise battery. Each game can 

have key improvement goals in both 

the conditioning and skill areas, and an 

appropriate game can be selected for the 

specifi c session  (e.g. a dribbling based 

game, a passing based game, etc). Once 

the game is selected, then other variables 

can be applied to ensure that the specifi c 

conditioning goals of the session are met. 

Examples of games are highlighted 

below

Mini Hockey (Figure 1)
Th is game has a traditional fi eld hockey 

set up, but uses a reduced size pitch. 

Player numbers vary from six per side 

(moderate intensity) to three per side 

(high intensity).

Four Corners (Figure 2) 
Th is game uses four goals positioned 

at each corner of the mini pitch. Th e 

additional goals increases the distance 

that defenders need to cover, hence 

increasing the work rate. It also assists 

attackers in the concept of switching 

play from side to side. Again player 

numbers can vary from six per side 

(medium/high intensity) to three per 

side (high to maximum intensity). 

Possession Zone (Figure 3)
In this game the objective is to retain 

possession and score points by passing 

to a teammate in one of the two neutral 

zones. Four players are placed in four 

neutral zones outside the main playing 

area, while two teams work in the playing 

zone. Two of the neutral players play 

with one team, and the other two with 

the second team. Th e teams attempt to 

score points by passing the ball to one 

of their teammates in the neutral zone. 

Conditioning For Field Hockey

Type of Game Percent of 
Maximum 
Heart Rate

Single Game 
Duration

Work to Rest 
Ratio

Medium 
Intensity

Up to 85% 5-10 minutes 1: 0.5-1

High Intensity 85% – 95% 2 – 5 minutes 1 : 1-1.5
Maximal 
intensity

95% + Up to 2 
minutes

1 : 1.5-3

Table 1.Classifi cation of small sided games

Playing Area

Goal

Goal

Figure 1.Mini Hockey

Playing Area

Goals For Team A

Goals For Team B

Figure 2. Four Corners
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Neutral zone players should be rotated 

or ideally comprise players resting 

from previous games. Player numbers 

normally vary from four (high intensity) 

to two (maximum intensity).

Back to Back (Figure 4)
In this game two goals are placed back 

to back, with one team scoring in one 

goal, and the other scoring in the second 

goal. Players should be encouraged to all 

enter the opposition half before a goal 

can be scored. Normal hockey rules can 

be applied. Player numbers vary from 

six per side (medium/high intensity) to 

three (high to maximal intensity).

Dribbling Powerball (Figure 5)
In this game two pairs of players are 

involved, with the objective of dribbling 

the ball between coned “gates” in 

the playing area. Th e gates should be 

approximately two feet wide. 

One player in the pair is an attacker 

for the fi rst repetition and the other 

is a defender. Two nests of balls are 

located at each end of the playing area 

at points A and B. Pair one start at nest 

A, and pair two start at nest B, with the 

defenders staying within the playing area. 

Th e attacker takes a ball and attempts 

to dribble it through as many gates as 

possible before losing possession, scoring 

a point for each gate completed. Th e 

defender in the meantime attempts to 

tackle the player and/or put the ball out 

of play. Once the attacker loses possession 

they run to the opposite nest and pick 

up another ball. Th is continues for the 

duration of the drill. On the second 

repetition the players swap roles (i.e. the 

initial attacker becomes the defender and 

vice versa). 

Adapting the Games
Th e small sided games can alter both 

training volume (altering the sets and 

repetitions as in a traditional interval 

program) and exercise intensity 

(appropriate manipulations of the 

chosen game). In addition, work rest 

ratios can be set out as outlined in table 

one, to ensure that the appropriate 

energy system is trained. Th us, via 

careful manipulation of other variables, 

the same basic game can have a number 

of diff ering results.

Th e key methods of game manipulation are:

Player numbers
By changing the number of players the 

intensity of the game can be signifi cantly 

changed. In general as the number of 

players is reduced the intensity of the 

game is increased.

Playing area  
Th ere is no set playing area in small 

sided games, and so a range of areas can 

be used. In general the larger the playing 

area the more intense the activity. Care 

must be taken in this generalization as 

in certain types of games, a playing area 

too large may drop the exercise intensity 

as players may have too much time with 

the ball, and thus may be able to slow 

play down. 

Ball feeds  
Ball feeds are one of the most eff ective 

ways of increasing exercise intensity 

as they essentially remove the “down 

period” of exercise when balls are out of 

play, etc. Each time the ball goes out of 

play, or into the goal, another ball can 

be fed in to keep the game moving. Th is 

results in a constant fl ow to the play, 

and thus an increase on the physical 

demands of the game. 

Conditioning For Field Hockey

Playing Area

Neutral B

Neutral B

N
E
U
T
R
A
L

A

N
E
U
T
R
A
L

A

Playing Area

Team A

Team B

Goal B

Goal A

Ball Nest B

Ball Nest A

Gates

Figure 3.Possession Zone

Figure 4.Back to Back

Figure 5.Dribbling Powerball
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Rule adaptations  
Manipulation of the rules of the game 

can elicit changes in exercise intensity. 

Examples can include limiting the 

number of touches a player has in 

possession, being less stringent on foot 

contact, removing goalkeepers, etc.

 

Setting Up the Program
In setting up the session the following 

guidelines outlined can be followed (8):

1. Establish any hockey skills to be 

trained. 

2. Establish the energy system to be 

trained.

3. Select an appropriate game, 

including number of players and 

playing area size.

4. Establish  the timings of the game 

(i.e. game duration, number of 

repetitions, and work to rest ratio).

5. Apply any specifi c game 

adaptations (e.g. specifi c rules, ball 

feed methods, etc).

Additional Advantages 
of the Small Sided Games 
Approach
Th e ability to combine skill training with 

endurance training can be a major bonus 

for many programs, especially where 

time is a key element. By combining skill 

development with endurance training, 

the total training load can be reduced, 

and/or more time can be devoted to 

training other key fi tness parameters 

such as speed, agility, and strength. 

In addition, the ability to carry out 

skills under conditions of fatigue can be 

developed.

By replicating game type situations and 

by the using a range of games, variety can 

be brought into your training program. 

Th e skill and competition elements of 

9. Reilly T, Seaton A. (1990). 

Physiological strain unique to fi eld 

hockey. Journal of Sports Medicine and 

Physical Fitness, 30(2):142-146.

10. Spencer M, Lawrence S, Rechici 

C, Bishop D, Dawson B, Goodman C. 

(2004). Time motion analysis of elite 

fi eld hockey, with special reference to 

repeated sprint activity. Journal of Sport 

Sciences, 22(9):843-850.

About the Author
Ian Jeff reys, MSc,  CSCS,*D, NSCA-CPT 

is currently Director of Sport Science, 
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the strength and conditioning coach for 

the Welsh Schools Rugby Union National 

team at Under 16 level. Ian is on the 

Board of Directors of the United Kingdom 

Strength and Conditioning Association 

(UKSCA), and is an accredited coach and 

assessor with the organization. He also 

holds the Coach Practitioner distinction 
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this approach are likely to enhance eff ort 

and compliance to the program (3), 

which can result in greater training 

returns.
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quadriceps were selected because the 

muscles that comprise this group are 

easily stimulated and are considered the 

primary providers of contractile strength 

during the push-off  phase of skating. 

Prior to training, each athlete went 

through a battery of tests consisting of: 

1) isokinetic leg strength, 2) vertical 

jump (countermovement vertical jump 

and a drop jump test), and 3) a 10-m on 

Ice sprint test. 

After the initial testing, subjects 

were randomly assigned to the 

electrostimulated (ES) or control (C) 

group. Th e electrostimulated group 

received the EMS treatment three times 

per week for a duration of 12 minutes 

each session. After the three-week 

intervention, the ES group experienced a 

signifi cantly greater increase in isokinetic 

strength and a signifi cantly greater 

decrease in 10-m on ice sprint time when 

compared to the C group. Conversely, 

the ES group experienced a signifi cantly 

greater decrease in jumping performance 

after the three-weeks of training, while 

FitnessFrontlines G. Gregory Haff, PhD, CSCS

Recently, researchers from the University 

of Toronto examined the eff ect of rink 

size on the collision rates and incidents 

of head impacts in junior ice hockey 

players. Th ree types of ice rinks were 

examined: 1) 85 ft wide North American 

ice surface, 2) 94 ft wide intermediate 

sized Finnish ice surface, and 3) 100 

ft wide large standard international ice 

surface. Over a three year period all games 

involving Team Canada were fi lmed and 

analyzed. All collisions were classifi ed 

into various categories and counted. 

Additionally, the types of injuries were 

counted and evaluated. When examining 

the collisions, the size of the rinks was 

ranked as follows:

Th e results (Table 1) indicated that 

signifi cantly less collision injuries 

occurred in the larger international 

rink than the smaller North American 

rink. Based upon these data the 

author suggested that the use of 

the larger international sized rink could 

reduce the number of injuries. More 

specifi cally it was suggested that the 

use of a larger rink would reduce the 

incidence of head impacts, which could 

ultimately result in a decrease in the 

occurrence of concussions in hockey 

players.

Wennberg R. (2005). Eff ect of ice 

surface size on collision rates and head 

impacts at the World Junior Hockey 

Championships, 2002 to 2004. *Clinical 

Journal of Sport Medicine, 15(2):67-72.

Electromyostimulation 
Training Aff ects Short 
Skating Performance in 
Ice Hockey Players.
A group of 17 French Ice Hockey players 

recently participated in a study designed 

to examine the eff ects of three-weeks of 

electromyostimulation (EMS) training 

on specifi c physical performance tasks 

related to ice hockey performance. Th e 

Does the Size of an 
Ice Hockey Rink Relate 
to Injury Rates?

Collisions
       Ice Surface Size

Small Intermediate Large
Mean (per game) 295 258 222
Total (per game) 251 220 181
Volitional Body Checks 
(per game)

126 115 88

Into Boards (per game) 125 106 93
Open Ice (per game) 71 52 44
Total Head (per game) 44 36 30
Indirect Head (per game) 26 16 13
Direct Head (per game) 1.3 0.5 0.3

Table1.Comparison of ice surface size and incidents of collisions
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the C group demonstrated no signifi cant 

alterations in jumping performance.  Th e 

authors suggested that the impairment 

in jumping performance was partially 

explained by the population tested.  

Since the subjects were not experienced 

in jumping, the authors suggested that 

a longer training cycle was needed to 

stimulate positive adaptations. 

Based upon these results, the authors 

concluded that three-weeks of EMS may 

be an eff ective method for increasing 

the muscular strength and sprinting 

performance capabilities of elite ice 

hockey players. Due to the small time 

commitment the authors suggested this 

method may be useful as it does not 

interfere with traditional ice hockey 

an attempt to establish a test battery 

for identifying potential fi eld hockey 

players. Two groups of fi eld hockey 

players were tested: 1) 35 regional players 

and 2) 39 local club level players. Th e 

testing battery was designed to assess the 

diff erences between these two levels of 

players. Th e testing battery consisted of 

: anthropometrics (body mass, sum of 

skinfolds, body composition), standing 

long jump, vertical jump, a multistage 

shuttle run fi tness test designed to 

assess maximal aerobic power, sprinting 

tests (10-m, 40-m, and series of 6 40-

m sprints), Illinois Agility Run Test, 

isometric hand grip strength test, and a 

shooting accuracy test. When comparing 

the two groups on the results of the tests, 

it was determined that the regional 

training. Th ese results should be taken 

with caution as further study is needed 

to determine the long term eff ectiveness 

of the EMS training on ice hockey 

performance.

Brocherie F, Babault N, Cometti G, 

Maffi  uletti N, Chatard J. (2005). 

Electrostimualtion training eff ects on 

the physical performance of ice hockey 

players. Medicine and Science in Sports 

and Exercise, 37(3):455-460.

Talent Identifi cation for 
Female Field Hockey 
Players.
Researchers from the Auckland University 

of Technology, Griffi  th University, and 

Field Hockey Alberta collaborated in 

G. Gregory Haff, PhD, CSCSFitnessFrontlines

Test Variable
Regional Players Club Players

Mean Range Mean Range
Body Fat % 24.8 -- 27.4 --
10-m Sprint (sec) 2.01 1.88 - 2.99 2.16 2.01 - 2.39
40-m Sprint (sec) 6.53 5.9 - 7.24 7.09 6.36 - 7.91
Shuttle Run
(level:shuttle)

9:1 7:3 - 11:1 7:7 6:5 - 9:1

Predicted 
VO2max (ml/kg/
min)

43.7 37.3 - 50.2 38.9 34.6 - 43.4

Vertical Jump 
(cm)

35 28 - 47 29 14 - 41

Standing Long 
Jump (cm)

187 169 - 215 161 136 - 198

Dribbling Agility 
Index (%)

26.3 9.5 - 47.8 34.2 14.7 - 60.93

Shooting 
Accuracy (%)

37.5 12.5 - 75.0 18.3 0 - 37.5

Table 2:  Performance diff erences between regional and club players.
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FitnessFrontlines G. Gregory Haff, PhD, CSCS

players were signifi cantly diff erent from 

the club players on several 

measurements (Table 2).

Overall the results indicated that the best 

tests to use in talent identifi cation are 

those related to: body fat, sprinting speed, 

agility, dribbling control, aerobic and 

muscular power, and shooting accuracy. 

Th e authors suggested that utilizing tests 

that assess these characteristics should 

allow for effi  cient talent identifi cation 

and monitoring of athletes. Additionally, 

these tests may serve as a method for 

determining areas of weakness that can 

be targeted in an individualized training 

program. 

Keogh JWL, Weber CL, Dalton CT. 

(2003). Evaluation of anthropometric, 

physiological, and skill related tests 

for talent identifi cation in female fi eld 

hockey players. Canadian Journal of 

Applied Physiology, 28(3):397-409.
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Maximal oxygen consump-

tion (VO2max) has long 

been thought to be the 

single best predictor of cardiovascular 

fi tness, aerobic performance, and over-

all health (3). It is simply defi ned as 

the maximum amount of oxygen that 

can be consumed and utilized by the 

body. As the muscles work harder, the 

demand for oxygen increases, as oxygen 

is a critical component in the aerobic 

production of ATP (i.e. energy). Th e 

measurement of oxygen consumption 

is irrelevant in short-term (<1 – 2 min-

utes), higher intensity activities since 

the anaerobic (“no-oxygen”) phosphagen 

and glycolytic energy pathways aid in 

the production of ATP(2).

Of great interest to many is the 

determination of their own VO2max. Th e 

most accurate method that is not surgical 

or invasive in nature is called indirect 

spirometry. Th is involves measuring the 

volume (fl ow rate) and content (oxygen 

consumed vs. carbon dioxide expired) 

during exercise using a mouthpiece 

and sampling lines connected to a 

metabolic analyzer and computer. Th e 

best measure of true VO2max typically 

involves the exercise mode that recruits 

the greatest amount of musculature(1) 

and is determined at maximal physical 

exertion. Running/walking is the most 

practical total body exercise to use in 

person’s true VO2max, unless the person 

absolutely went to total failure. However, 

this is usually only seen in well-trained 

athletes and extremely strong-willed and 

motivated individuals that can deal with 

the most intense physical discomfort. 

Percentile rankings for VO2max are 

given in Table 1. Numerous protocols 

exist for determining the speed/

grade (treadmill) or resistance (bike) 

increases for each stage of the test, and 

are largely based upon the predicted 

fi tness level of the participant. Th ese 

tests are performed on everybody from 

cardiac and pulmonary patients to elite 

athletes, and are generally quite safe 

if appropriate personnel conduct the 

testing and established guidelines are 

followed.

A VO2max test, however, is usually 

limited to the research or clinical setting, 

due to the expensive equipment and 

trained personnel that are required. Th ese 

tests are often available to the public, but 

this assessment and usually involves a 

treadmill. A stationary bike or upper 

body ergometer could also be used, but 

will generally give a VO2peak (highest 

for that particular mode of exercise) and 

not overall VO2max, since they recruit 

primarily the lower and upper body 

musculature, respectively.

A typical VO2max test involves workloads 

(speed and grade on a treadmill or 

resistance on a cycle’s fl ywheel) that 

progressively get harder every 2 – 3 

minutes until the person can not go 

any more. Th e highest VO2 recorded is 

then taken to be that person’s VO2max. 

Th is does not necessarily represent the 

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

Assessment of 

VO2max

Males Age 20 – 29 Age 30 – 39

Well Above Average 51.4 50.4
Above Average 46.8 44.6
Average 42.5 41.0
Below Average 39.5 37.4
Well Below Average 34.5 32.5

Females Age 20 – 29 Age 30 – 39

Well Above Average 44.2 41.0
Above Average 38.1 36.7
Average 35.2 33.8
Below Average 32.3 30.5
Well Below Average 28.4 26.5

Table 1. Maximum oxygen consumption values (mL/kg/min) for the general 
population.
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for a price (usually at least $100-200). 

Th e alternative is estimating VO2max. 

A common form used in health club 

settings is a submaximal bike test which 

involves exercise at a few submaximal 

(<85% HRmax) workloads. Since the 

data used to estimate VO2max is based 

on a couple of physiological assumptions, 

the accuracy of the VO2max prediction 

can vary signifi cantly. However, these 

types of tests certainly can give “ballpark” 

estimates of cardiovascular fi tness. 

Another method for estimating one’s 

VO2max that requires minimal 

equipment (running track and stopwatch) 

is a maximal run over a set distance for 

time. Th e speed (fi gured from time) is 

then plugged into a regression equation 

which has been formulated from data 

collected on thousands of people of 

all ages and ability levels. Th e result is 

an estimate of VO2max. Table 2 gives 

estimates of VO2max based on how fast 

a person can run a mile. Similar tests 

exist for more deconditioned people, or 

those with limitations to running that 

involve walking a set distance for time or 

walking for a set period of time and then 

recording the distance covered. 

Th is article has only briefl y touched 

upon the topic of VO2max testing. 

Th e NSCA and American College 

of Sports Medicine (ACSM) are two 

excellent resources for more detailed 

information on the physiology of aerobic 

training and testing, the selection and 

administration of tests, and normative 

data for comparison and ranking. 
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Table 2. Estimated VO2 from 1-mile run time on fl at surface. 
As the mile times decrease towards the limits of human ability, the predicted VO2 is most 
likely overestimated due to the signifi cant anaerobic contribution required for such a 
physiological demand. 

1-Mile Time
(minutes)

Running Speed
(mph)

Est. VO2max
(mL/kg/min)

WR* 3:43:13 16.13 90.0
4 15.00 83.9
5 12.00 67.8
6 10.00 57.1
7 8.57 49.4
8 7.50 43.8
9 6.67 39.2

10 6.00 35.7
11 5.46 32.9
12 5.00 30.5

Values in this table calculated from the following regression equation4 for 
treadmill and outdoor running on a fl at surface: VO2 = (0.2 x speed in meters 
per minute) + 3.5
* WR = World Record
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Has your performance 

plateaued? Do you fi nd 

yourself doing the same 

thing workout after workout? Or worse 

yet, are you unaware of how you are 

doing or if you are making the progress 

you wanted? You could be working out 

on a consistent basis, but maybe you 

are just going through the motions as 

opposed to training with purpose and 

intensity. If so, let us work to get you 

back on a more productive track.

To enhance your performance, get 

yourself out of a training rut, or facilitate 

more focused, purposeful workouts, it 

is often times benefi cial to conduct an 

honest self-assessment of what you are 

doing and if you are taking the steps 

necessary to meet your performance 

goals. Too often, athletes get caught up 

in the day to day “drudgery” of putting 

in the required miles, minutes, kilos, 

and repetitions and forgetting about the 

big picture of where they are headed 

and how they are going to get there. We 

often lose sight of goals and what needs 

to be done to achieve them.

Where are you going?
We have discussed in many Mind 

Games articles the importance of setting 

performance goals. Th erefore, it should 

come as no surprise that a fi rst step in your 

self-assessment is to identify, clarify, or 

based on your honest assessment of 

where you are today. If possible, it can 

also be benefi cial to get input from a 

coach or training partner who knows 

you well, as they can provide another 

perspective. Maybe you think you are 

doing things well, but your coach may 

have a diff erent opinion. From this 

self-rating, you can get a sense of your 

strengths and weaknesses as they relate 

to attaining your athletic goals.

Using the self-assessment 
information
After performing this self-assessment, 

you will have a list of attributes that 

you deem important to achieving your 

goals and your self-rating for each of the 

attributes. Let us put this information 

to use to impact your performance and 

goal attainment. But, my guess is that 

just the process of going through this 

assessment has increased your awareness, 

which will have an impact on your day 

to day training and performance. 

re-commit to your goal. What do you 

want to accomplish? What milestone 

do you want to achieve in the next 6-

12 months? Take a minute, right now, 

to think about where you are going or 

what you are trying to accomplish as 

an athlete. Write it down and post it 

somewhere so you will see it everyday. 

Th is goal should serve to motivate and 

direct you in your training endeavors.

Look at yourself and what 
you are doing
Another step to this self-assessment is to 

identify the attributes or skills that are 

critical for you to achieve your goal. Be 

sure to think beyond physical attributes—

include other attributes that infl uence 

performance or goal achievement such 

as technical, nutritional, lifestyle, and 

mental attributes. For example, power, 

fl exibility, good nutrition, proper 

hydration, high confi dence, dealing with 

pressure, and game management may be 

some of the attributes an athlete would 

identify as being important for achieving 

his or her hockey goals.

After having identifi ed the skills that 

are important to achieving your goal, 

evaluate yourself on each of these skills 

on a scale of 1 – 10 with 1 being low 

and 10 being high. How well are you 

doing the things you need to become 

great in your sport? Do the evaluation 

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

Take a Look at 

Yourself
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• Th ose attributes that you have 

identifi ed as “weaknesses” (because 

of a low self-rating) need to be 

purposefully addressed in your 

training. While there are more 

immediate rewards for focusing on 

strengths in training (it feels good 

to do something you are good at), 

both intrinsically and extrinsically, 

gratifi cation will come down the 

road by addressing weaknesses today. 

Give purpose and direction to your 

training by working to improve 

your weakest attributes. Set daily 

goals that focus on addressing these 

areas that need improvement.

• Th e attributes that are your 

“strengths” (high self-rating) need 

to be continually nurtured, do not 

assume they are always going to 

be there and do not need to be 

trained. You may be fl exible today, 

but neglecting fl exibility training 

for a period of time could have a 

negative impact in the future.
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Take home message
Th e steps to improving any area of 

your life, including training and sport 

performance, start with being honest 

with yourself and identifying the areas 

where you are weak. Only then can 

you truly begin to make the advances 

you need to take your training and 

performance to the next level. 

It is useful to consider the words of 

Dick Williams, Major League Baseball 

manager: “Nothing comes easy in life, 

but if you believe in yourself, are honest 

in your self-appraisal, are able to take 

constructive criticism, and are prepared 

to give 100% total eff ort—you will 

always be able to hold your head high”. 

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

Speed is one of the most sought 

after characteristics in athletics. 

Th e athlete that possesses 

both speed and quickness will have 

the capability to out-react and out-

accelerate his or her opponent. In the 

past, many performance coaches have 

thought that speed and quickness were 

genetically predetermined and could not 

be altered by training. Contrary to this 

belief, in the 1960’s, training programs 

that focused on speed enhancement 

were introduced.

Since the 1960’s, speed and quickness 

programs have been a large part of 

performance-enhancement programs. 

Research has found that a properly 

executed speed and quickness program 

will increase acceleration and speed (2). 

To be eff ective, a speed and quickness 

program must follow training principals 

of specifi city, progressive overload, and 

individuality. 

Ice hockey is a sport that requires quick, 

explosive bursts of speed when reacting 

to an opponent or the hockey puck. As 

a result, the successful ice hockey player 

must acquire both acceleration (the rate 

a “start and stop” sport, involving 

repetitive short sprint situations. 

Th erefore, maximal speed is rarely reached 

in a game. As a result, the preferable 

method of performance enhancement 

would be to increase acceleration. 

Exercise selection for acceleration 

improvement must be very specifi c to 

the demands of ice hockey. For ice 

hockey, linear acceleration is a key factor 

in out-performing the competition   

In order to achieve an improvement 

in linear acceleration, the program 

should focus on exercises involving 

repetitive acceleration drills to enhance 

neuromuscular effi  ciency (2). Th is 

in turn should increase stride length 

and frequency both on and off  the 

ice. Th e following exercises focus on 

acceleration.

Wall Acceleration Drill (fi g 1)
Lean against the wall at around a 45-

degree angle, supporting your body with 

your arms. Bring one knee up while 

remaining on the ball of the other 

foot. From this position, drive the up 

leg down, and the supporting leg up. 

Perform this drill in cycles of three.

at which one’s velocity changes) and 

quickness to out-maneuver an opponent. 

Th ose who follow the principal of 

specifi city might consider on-ice speed 

and quickness training a preferable 

method over off -ice training. However, 

there is a direct correlation between 

on-ice performance and off -ice speed 

and quickness (1). Off -ice speed and 

quickness training, if performed properly, 

will enhance speed and quickness on the 

ice.

 

A successful off -ice training program 

must incorporate drills and techniques 

that transfer to on-ice performance. 

Since ice hockey is an explosive, fast-

paced game, it is crucial for a player to 

quickly react and seize opportunistic 

situations. To accomplish such a task, an 

athlete must possess linear speed, power, 

and quickness.

Speed
Speed enhancement is often times a 

misunderstood concept. It is frequently 

thought that speed training should 

focus on maximal speed improvement. 

However, most sports rarely require an 

athlete to reach top speed. Ice hockey is 

Off -Ice Speed and 

Quickness for Ice Hockey
Shane Domer, MEd, CSCS, NSCA-CPT
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Hockey
High Knee Runs (fi g 2)
Keep the body in an upright position 

at all times while performing this drill. 

Start into a slow jog while emphasizing 

a high knee, high toe, and proper arm 

action. Th e foot should strike the ground 

in a quiet, explosive action.

Glute Kickers (fi g 3)
Keep the body in an upright position 

at all times while performing this drill. 

Start into a slow jog while trying to pull 

the heel of the lower leg up to touch the 

glutes. 

Quick Sprints (fi g 4)
Begin with the feet staggered, and the 

arm opposite the front leg forward. 

Crouch down and lean forward so that 

your weight is mainly over the front leg. 

Sprint for a desired distance (20yrds or 

less), keeping the shoulders low at the 

start, and gradually rising during the 

acceleration.

Power
Power can be defi ned as the product of 

the force of a movement multiplied by 

the velocity. Th erefore, power output 

refl ects the ability of a muscle group to 

exert force as quickly as possible. With 

the physical demands of a sport like ice 

hockey, lower body power development 

is an essential component of the off -ice 

program. 

Power is what helps you reach top 

speed as rapidly as possible. In order 

to achieve this power, a selection of 

exercises that require a high amount of 

single-leg power output is imperative. 

Th e following exercises will develop 

power specifi c for ice hockey players.

Linear Barrier Bounds (fi g 8)
Set up ten barriers fi ve to eight feet apart 

from one another. From a stationary 

position, push off  of one foot, propelling 

yourself over the fi rst barrier. Land on the 

opposite foot, absorb the landing, and 

then immediately propel yourself over 

the next barrier. Continue bounding 

from one foot to the other, keeping the 

lead knee as high as possible, and your 

stride as long as possible.

Quickness
Quickness refers to the “fi rst step” 

movement in acceleration, and most 

sport coaches would agree that any 

athlete with an explosive fi rst step 

is a valuable athlete. When training 

quickness, coaches commonly use the 

word “go” or the sound of a whistle. 

However hockey is a visual, not auditory 

sport. Visual stimulation that simulates 

a real game situation will transfer more 

effi  ciently when attempting to enhance 

fi rst step quickness. 

Th e selection of exercises for the 

improvement of quickness also needs 

to be specifi c to the requirements of ice 

hockey. Th ere are many drills that one 

can use to increase quickness. Typically, 

ice hockey demands quick reactions 

followed by a rapid acceleration. With 

that in mind, the following visual 

quickness exercises are more specifi c to 

ice hockey game situations.

Ball Drop Drill  (fi g 9)
Using a tennis ball, have your partner 

positioned fi ve yards away from you. 

Drop the tennis ball from shoulder 

height. When the ball leaves your hand, 

your partner must quickly accelerate 

towards the ball in attempts to catch the 

ball before the second bounce.

Box Jump  
From a stationary position, push off  of 

both feet and propel yourself onto an 

elevated box. Focus on a quiet landing 

with the thigh positioned above parallel 

(relative to the box). Step back down 

and repeat.

Barrier Jumps (fi g 5) 
Set up fi ve barriers one and a half 

feet apart from one another. From a 

stationary position, push off  of both 

feet and propel yourself over the fi rst 

barrier. Land on both feet and absorb 

the landing in a balanced position. 

Sustain your balance, then push off  

again with both feet and propel yourself 

over the next barrier. Repeat this for all 

fi ve barriers.

One-Legged Linear Barrier Hops 
(fi g 6) 
Set up fi ve barriers one and a half 

feet apart from one another. From a 

stationary position, push off  of one foot 

and propel yourself over the fi rst barrier. 

Land on the same foot and absorb the 

landing in a balanced position. Sustain 

your balance, then push off  the same 

foot and propel yourself over the next 

barrier. Continue this through all fi ve 

barriers, and then repeat with the other 

foot.

45-Degree Skater Barrier Bounds 
(fi g 7)
Set up ten barriers at a 90-degree angle to 

one another. From a stationary position, 

push off  of one foot at a 45 degree angle 

to clear the fi rst barrier. Land on the 

opposite foot, absorb the landing, then 

immediately push off  of your foot at a 

45 degree angle to clear the next barrier. 

Continue bounding from one foot to the 

other, keeping your body in a balanced 

position during the landing and take-off . 

Off-Ice Speed and Quickness For Ice Hockey
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Hockey
Medicine Ball Reaction Drill  (fi g 10)
Using a lightweight (two to four pounds), 

rubber medicine ball, position yourself 

behind your partner. Toss the ball over 

your partner’s head so that it lands fi ve 

to fi fteen yards in front of your partner. 

When your partner visually locates the 

ball, he or she must accelerate towards 

the ball in attempts to catch it before the 

second bounce.

Four Week Speed and 
Quickness Program for Ice 
Hockey
Th e following is a four week program 

that has been condensed from a normal 

training year to demonstrate the 

progression involved in a speed and 

quickness program. Th e program will 

follow a progression starting with basic 

technique development and ending with 

sport specifi c, higher-intensity activities. 

To achieve the greatest results, one should 

implement this regiment in combination 

with a properly executed weight training 

program. A dynamic warm up must also 

precede each workout. 

Week One 
Week one serves as a preparation period. 

One should use low intensity acceleration 

and plyometric drills to allow the body 

a chance to adapt the stress of these 

exercises. Proper technique is of the 

utmost importance during this week. 

Th e workout listed in table 1 should be 

completed twice per week.

Week Two
Once the body has had a chance to adapt 

to the stress, one should slightly increase 

both the intensity and volume of the 

speed and plyometric drills. Continue to 

perform the week one workout, focusing 
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on proper technique. Perform four sets 

of each exercise this week, and add the 

quickness drill in table 2. Complete this 

workout twice per week.

Week Three
Week three serves to transition to more 

task specifi c single-leg activities. Again, 

the training intensity should increase 

slightly for both speed and plyometric 

activities. Complete the workout listed 

in table 3 twice per week.

Week Four 
Th e goal of the fi nal week is to transfer 

the speed and power that has been 

developed during the past three weeks 

into sport specifi c single-leg movement 

patterns. Th e training intensity should be 

at its highest for the speed, plyometric, 

and quickness activities. Complete the 

workout in table 4 twice per week.

Conclusion
Off -ice speed and quickness training 

provides another dimension to overall 

athleticism. In addition to enhancing 

performance, off -ice training can also 

provide a much-needed break from 

the ice after a long season. By using 

the exercises discussed in this article, 

you should improve speed, power, 

and quickness, translating into a more 

improved and enhanced performance 

on the ice.

Off-Ice Speed and Quickness For Ice Hockey
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Hockey Off-Ice Speed and Quickness For Ice Hockey
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Hockey Off-Ice Speed and Quickness For Ice Hockey

Linear Speed Drill Sets x Repetitions Comments
High Knee Runs 3x15yrds upright posture, high toes, arm action
Glute Kickers 3x15yrds upright posture, arm action
Quick Sprints 4x10yrds power knees through, keep shoulders low

Plyometric Drill Sets x Repetitions Comments
Box Jumps 3x5 hips back on take-off , soft landing
Barrier Jumps 3x5 hips back on take-off , soft landing
One-Legged Linear 
Barrier Hops

3x5 each leg balanced take-off  with hips back, balanced soft landing

Table 1.Week One Linear Speed and Plyometric Drills

Quickness Drill Sets x Reps Comments
Medicine Ball Reaction 1x5 react as quickly as possible
*Perform 4 sets of all the week one linear speed and plyometric drills.

Table 2. Week Two Quickness Drills

Linear Speed Drill Sets x Reps Comments
Wall Acceleration 3x5 upright posture, high toes, arm action
Glute Kickers 3x15yrds upright posture, arm action
Quick Sprints 4x15yrds drive knees forward, keep shoulders low

Plyometric Drill Sets x Reps Comments
Barrier Jumps 4x5 hips back on take-off , soft landing
One-Legged Linear 
Barrier Hops

4x5 each leg balanced take-off  with hips back, balanced soft landing

45-Degree Skater 
Barrier Bounds

4x10 hips back on take-off , soft landing

Quickness Drill Sets x Reps Comments
Ball Drop s 1x5 react as quickly as possible

Table 3. Week Three Linear Speed, Plyometric, and Quickness Drills
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Hockey

Linear Speed Drill Sets x Reps Comments
Wall Acceleration 2x5 upright posture, high toes, arm action

Quick Sprints 4x20yrds drive knees forward, keep shoulders low

Plyometric Drill Sets x Reps Comments
One-Legged Linear 
Barrier Hops

4x5 each leg balanced take-off  with hips back, balanced soft landing

45-Degree Skater 
Barrier Bounds

4x10 hips back on take-off , balanced landing with immediate, explosive 
tack-off 

Linear Barrier 
Bounds

4x15 yards long stride, high lead knee, explosive take-off , as little time on the 
ground as possible

Quickness Drill Sets x Reps Comments
Ball Drops 1x5 react as quickly as possible
Medicine Ball 
Reaction

1x5 react as quickly as possible

▲

Table 4.Week Four Linear Speed, Plyometric, and Quickness Drills

Off-Ice Speed and Quickness For Ice Hockey
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Injuries to the hip “adductors” 

account for about 10% of all 

injuries sustained playing ice 

hockey (1). Th e “adductors” are the 

functional muscle group forming the 

inner thigh. Th ese fi ve muscles, the 

Adductor Longus, Adductor Brevis, 

Adductor Magnus, Pectineus, and 

the Gracilis, originate from the pubic 

bone and attach on the femur and tibia 

(Gracilis). When these muscles contract, 

they adduct or pull the leg across the 

midline of the body. While playing 

hockey, these muscles work to stabilize 

the leg and decelerate motion. Adductor 

muscle strains are thought to occur 

when the muscles are unable to handle 

the eccentric forces applied during a 

deceleration movement (3). 

Training Helps
Sports medicine researchers have found 

that those whom present with hip 

adductor weakness in the preseason were 

up to 17 times more likely to sustain an 

adductor muscle strain (5). Th e good 

news is that those whom participate in 

preseason strength training including 

hip adductor exercises reduce the risk of 

this type of injury (4).

A comprehensive training program 

should include exercises performed both 

in the weight room and on the ice. Th is 

article will present weight room exercises 

that should be incorporated into the 

hockey athlete’s routine. Table 1 presents 

a sample-training program for the hip 

adductors. 

Side-Lying Straight Leg 
Raise (Hip Adduction)
Assume a side-lying position with your 

lower leg slightly in front of the upper 

leg. Th e top leg should be rotated upward 

with the foot placed on the table surface. 

Lift the lower leg raising the foot six 

inches (fi gure 1). Add ankle weights to 

increase resistance.  

Ounceof Prevention Jason Brumitt, MSPT, SCS, ATC, CSCS

Hip Adductor 

Injury Prevention

Exercise Quantity 
Side-lying Straight Leg Raise (Hip 
Adduction)

1 – 2 sets x 25 – 30 repetitions

Cable Adduction 1 – 3 sets x 25 – 30 repetitions

Sumo Squats Start with 1 minute holds, increase 
by 30 second time intervals.

Lunges
Forward
Side

3 sets x10 – 20 repetitions
3 sets x10 – 20 repetitions

Fitter Exercises
 Push Off  Exercise 

 Cross Under Exercise

1 – 3 sets x 25 – 30 repetitions
1 – 3 sets x 25 – 30 repetitions

Single Leg Shuttle Jumps 2 sets x 25 repetitions

Table 1.  Training Program for Hip Adductors

Figure 1 Side-Lying Straight Leg Raise 
(hip adduction)

Figure 2 Cable Adduction
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Cable Adduction
Stand with a cuff  positioned around the 

ankle. Carefully choose a weight that 

allows you to adduct the thigh while 

maintaining your torso upright (fi gure 

2).  Movement should only occur from 

the hip. Avoid bending or twisting from 

the spine and tilting the pelvis.   Form 

breakdown can occur if the core is 

not activated.  Maintain a strong core 

by performing an abdominal bracing 

maneuver. 

Push-Off  Exercise
Th e use of a Fitter can help reproduce 

sport specifi c movements in the weight 

room. Figures 3 and 4 demonstrate the 

Push-Off  exercise (2). Start with one 

leg on a step or platform with the other 

leg on a diagonally positioned Fitter. 

Drive the leg on the Fitter backward 

reproducing a striding movement and 

repeat. 

Lunges
Lunges should be performed both in 

the traditional forward position and to 

the side. When performing the forward 

lunge (fi gure 8), use a reciprocating arm 

movement (same arm and leg forward. 

Also, attaching lateral stepper cuff s to 

each ankle will increase the challenge 

when performing both the forward and 

side lunges.

Single-Leg Shuttle Jumps
Jump off  the landing pad with one 

leg (fi gure 9). Land with the opposite 

leg and immediately jump off  the 

pad, repeating the motion alternating 

repetitions between legs.

Conclusion
Ice hockey players are at risk for contact 

and non-contact musculoskeletal 

injuries. Many of the (contact) injuries 

are unavoidable, but sport specifi c 

training may help to reduce the risk of 

hip adductor muscle strains.

Cross-Under Exercise
Th e Cross-Under exercise (2) begins 

with the Fitter positioned behind the 

athlete (fi gure 5). Stride the leg so that 

it crosses behind the stance leg (fi gure 

6). If available, exercises using the Fitter 

may be adapted and performed on a 

slide board.  

Training Tip: Maintain a relatively 

straight leg line when performing the 

Push-Off  and Cross-Under exercises.  

Th is will help to reduce unwanted 

stresses at the knee joint.

Sumo Squats
Perform a mini squat with knees fl exed 

to about 60-degrees (fi gure 7). Th e initial 

training goal is to hold this position for 

one minute. As you are able, increase the 

training time by 30-second increments, 

with a fi nal goal of a fi ve 5-minute 

hold.

Ounceof Prevention Jason Brumitt, MSPT, SCS, ATC, CSCS

Figure 3 Push-Off  Exercise Start 
Position

Figure 4 Push-Off  Exercise Stride 
Position

Figure 5 Cross-Under Start Position
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Experts agree the more similar 

your training is to the demands 

of your sport, the more likely 

it is that your sport performance will 

improve (1). Simply put, to increase 

your athletic success, what you do in 

training should look and feel like what 

you do in your sport. 

If you are reading this journal you 

probably already know this. And you 

have probably already created a training 

program that is sport specifi c, by 

performing a basic needs analysis on 

your sport (if you have not done this yet, 

see “What You Need to Know” in the 

NSCA’s Performance Training Journal, 

volume 3, number 4). But perhaps 

you’ve been doing the same program 

for a long time and are ready for greater 

challenges. Take a look at the tips below 

to improve your sport performance and 

continue your quest for sport specifi c 

training. 

• Include activities to improve 

power if power is demanded in 

your sport. Most sports demand 

that athletes exert moderate to great 

forces at high velocities. Yet most 

athletes spend most of their time in 
the weight room pushing heavy 

weights around at low rates of 

speed. Consider Andy Roddicks 

serve, or a tackle from linebacker 

athletes train to improve their speed 

on the court or fi eld. Just like strength 

training, speed training should 

mimic the demands of your sport. 

Running while throwing or kicking, 

running down fi eld on a zig-zag, or 

sprinting and changing direction 

in response to another player or 

a ball may be more appropriate 

for your sport. Whatever the case, 

mimic these conditions during your 

training.

• Train in the same stance that you 

use to play in. Trainers and coaches 

often get carried away with using the 

basic athletic stance (feet hip width 

apart and the ankles, knees, and hips 

Tedy Bruschi. Both are displaying 

power, and power is developed by 

training with appropriate resistance 

at rapid rates. To improve your 

ability to generate power for your 

sport you can include plyometrics, 

Olympic movements, and medicine 

ball throws. 

• When speed training, be sure 

to include change of direction, 

acceleration and deceleration, non-

linear running, and running while 

performing a skill as it may apply 

to your sport. Other than track and 

fi eld, no other sport demands that 

athletes run straight ahead as fast 

as possible. Yet that is how many 

Making Your Training 

More Sport-Specifi c

Trainfor theGame Tracy Morgan Handzel, CSCS
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fl exed) for training. While this may 

be appropriate for some athletes 

(tennis players, some positions in 

football) a staggered stance may 

be appropriate for others (some 

positions in football, baseball, and 

hockey). So for strength training, as 

well as speed training, determine the 

most appropriate stance for you and 

use it accordingly. 

• Incorporate single limb activities 

when appropriate. Most strength 

training involves the use of both 

limbs in unison to accomplish 

the exercise. Th e bench press, leg 

press, squat, and rows or pulls are 

only a few examples. While these 

types of exercises are excellent for 

improving overall strength, and do 

not need to be abandoned, they may 

be supplemented by activities that 

involve single limb action. Consider 

the degree to which your sport 

demands that you use both limbs 

in unison. Tennis, baseball, soccer, 

basketball, and squash are just a 

few sports that demand single limb 

action to produce athletic success. 

Exercises such as single arm row, 

single leg squat, single arm overhead 

press, etc. may benefi t athletes of 

these sports.

Training adaptations are specifi c to the 

type of training that you do. So why 

train in a method that is not sport 

specifi c? By incorporating the above 

ideas into your training program, your 

improvements will be more sport spe-

cifi c. As a result, your on fi eld or on ice 

performance will excel.
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In the previous issue, we 

dismissed some commons myths 

and misconceptions regarding 

vegetarian diets for athletes. In this fi nal 

part, we will look at what foods vegetarian 

athletes need to eat to meet certain 

vitamin and mineral requirements.

Depending on how restrictive the diet 

is (see table 1), the more important 

it becomes to choose the right foods, 

rather than just omit the foods one does 

Non-Vegan Sources: Cheese, milk, 

yogurt, oysters, salmon, and sardines.

*Note: Foods such as: spinach, chard, 

beet greens, and sorrel contain calcium, 

but also have oxalic acid, which binds to 

calcium and makes it unusable. 

Also, many juices are now calcium 

fortifi ed, making calcium intake less 

complicated for vegans. In addition, if 

you take a calcium supplement, split 

not wish to eat (1). Th e following section 

discusses sources of some nutrients 

important to vegetarian athletes. 

Vegetarian Food Sources
Calcium
Vegan Sources: Orange, peanuts, great 

northern beans, tofu, molasses, rhubarb, 

turnip greens, kale, chicory greens 

broccoli, and green beans.

Th e Healthy 

Vegetarian Athlete 

(Part II)

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

Vegan Avoids all foods of animal origin.

Lacto-ovo-vegetarian Eats dairy and eggs, but no animal fl esh.

Lacto-vegetarian Eats diary, but no eggs or animal fl esh.

Ovo-vegetarian Eats eggs, but no dairy or animal fl esh.

Pesco-vegetarian Eats eggs, dairy and fi sh, but no animal fl esh.

Flexitarians
—a newly described 
term which include 
the groups to the 
right

• Vegetarian: Those who say they are vegetarian, or “almost vegetarian,” but eat 
some meat, poultry, or fi sh. 

• Vegetarian-inclined: Replace meat with meat alternatives for at least some 
meals, usually maintain a vegetarian diet, or eat four or more meatless 
meals per week. 

• Health-conscious: Strive for a balanced eating plan or eat two to three 
meatless meals per week

Table 1. Types of Vegetarians
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the dose in 2 or 3 smaller doses per 

day.  Large doses are not absorbed as 

effi  ciently as small doses.

 

Iron
- Non-heme iron is found in plants and 

eight percent of what we eat is absorbed, 

if eaten with a good source of vitamin C 

(citrus fruits, tomato products, and red 

pepper). In addition, using iron pans 

can boost the iron content of foods.  

Sources: Wheat germ, peanut butter, 

tofu, lentils, chickpeas, kidney bens, 

pinto beans, spinach, kale, broccoli, 

green peas, whole wheat bread.

- Heme iron is found in animal food and 

has an absorption effi  ciency of about 

23%. 

Sources: Fish

*Note: Coff ee, tea, herb tea, soy protein, 

bran, high fi ber foods, egg yolks, phytate, 

and calcium supplements impair iron 

absorption.  You will get less iron if you 

consume any of these from 15 minutes 

before to an hour after you eat a food 

containing iron.

Zinc
Sources: Wheat germ, peanut butter, 

tofu, lentils, chickpeas, kidney beans, 

pinto beans, potato, spinach, kale, 

broccoli, green peas, whole wheat bread, 

and yogurt.

* Note: Phytates– found in most whole 

grains and some fruits and vegetables 

inhibit zinc absorption.
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Ribofl avin (vitamin B-2)
Vegan Sources: Broccoli, asparagus, tofu, 

almonds, yeast, and soy milk.

Non vegan sources: Milk and cheese. 

B-12 (cobalamin)
Vegan Sources: Naturally found in animal 

products only, but also in fortifi ed soy 

milk, cereals, imitation meats (check 

labels), supplements, and some is also 

made by our intestinal bacteria.

Non-Vegan Sources: Milk and cheese.

Vitamin D   
Vegan Sources: Exposure to sun—the 

body synthesizes it, or in a supplement.

Non-Vegan Sources: Milk, margarine, 

and eggs.

Omega 3-s
Sources: fl axseed, canola oil, nuts, wheat 

germ,  salmon, sardines, herring, halibut, 

and tuna.

Conclusion
Although some concerns have been 

raised about the nutrient status of 

vegetarian athletes, a varied and well-

planned vegetarian diet is compatible 

with any successful athletic endeavor(2).  

Th e key word to remember with food 

intake is variety. Including a wide 

range of fruits, vegetables, whole-grain 

breads and cereals, legumes, nuts, and 

seeds in the diet will result in optimal 

performance. 

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


