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INTRODUCTION
Because of the number and quickness of game situation changes, 
ice-hockey is considered to be one of the sports with the highest 
requirement for speed, rapid changes of direction, cognition, and 
decision making [1, 2]. All of these factors are limited by the speed 
of motion, or the ability to accelerate and decelerate. Since accel-
eration and speed ability are critical factors to successful elite ice-
hockey performance, they have been investigated in populations at 
various training levels [2–6]. However, the normative standards for 
skating acceleration and sprint ability are not well described in the 
current literature, as it is done for the sprint in running [7]. This is 
in turn aggravated by the use of different testing distances across 
studies. On the other hand, there is enough data reported in terms 
of the distance-time series to summarize general patterns in skating 
acceleration and velocity.

Among the previous studies, skating acceleration has been report-
ed in distances ranging from 4 m [8] up to 20 m [9], or alternately 
in terms of the distance achieved in the first four or seven starting 
strides [10, 11]. Similar inconsistencies are evident in terms of speed, 
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where the distance considered ranges between 25 [12] and 48 m [13]. 
This inconsistency aggravates the comparison between studies and 
sprint conditions since hockey locomotion is based on the propulsion-
gliding mechanism [14]. If the sprint distance is shorter, the skaters 
are less reliant on the gliding phase, whereas when the distance is 
longer and closer to the length of the hockey rink (60 m), it is diffi-
cult to perform a full-speed effort to the finish due to the risk of col-
lision with the barrier. Moreover, it has been shown that the initial ac-
celeration phase and wide of the skating stride are more important to 
achieve maximal skating speed over a 30 m distance than step-by-
step acceleration during the final stages of the sprint [15]. Another 
testing complication is the differences between skating to running 
sprints because it is not suitable to simply predict the velocity–time 
curve with a bi-exponential function which is valid for running [7, 16]. 
For instance, Perez applied Samozino´s method to the 30 m running 
and 40 m skating sprints, finding no correlation between running and 
skating in theoretical maximal velocity, theoretical maximal force, and 
5 m acceleration time [17]. At the same time, total running and 
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Meta-analysis Protocols (INPLASY) on 03.05.2022 [no INPLA-
SY202250010, DOI: 10.37766/inplasy2022.5.0010 316637]. 
An initial search in PubMed, Scopus, Web of Science, ProQuest, 
SPORTDiscus was performed on May 14 2022 using the combined 
terms “ice hockey OR “Ice-hockey” for all searched databases. 
Searches were limited to articles in English published in peer-reviewed 
journals since 1985. The database reports were uploaded to EndNote 
X9, duplicates were automatically removed, and then articles were 
screened for eligibility. Following the title and abstract screening, the 
remaining records were screened manually using the same PICOS 
(Population, Intervention, Comparison, Outcomes and Study design) 
strategy as for the database search and exclusion criteria. The refer-
ence lists of the selected full text articles and reviews were also ex-
amined to find further eligible articles.

Eligibility criteria
The title and abstract screening was done by two researchers (PS and 
RR) who selected a set of articles for full text screening, where the 
inclusion criteria were: 1) male or female ice-hockey players; 2) any 
cross-sectional or intervention study; 3) tests of ice-hockey sprinting 
over any distance or any battery of conditioning tests that included 
straight-line sprints; and, 4) results reported straight-line sprint dis-
tance, speed, time, or acceleration. In the case of disagreement 
between the evaluating authors, the final decision was made by 
a third author (MV). The full text screening exclusion criteria were: 
1) if the article was not in English; 2) the testing did not include 
straight-line sprinting; 3) the reported values did not include data 
distribution; 4) the study reported only maximum speed without 
skating time or average speed; 5) the end of the sprint was defined 
by the point the player stopped sprinting; 6) the measurement was 
made with a stopwatch; and, 7) the study had bias in item 3 or 
7 according to JBI (Joanna Briggs Institute) Critical Appraisal Check-
list for Analytical Cross Sectional Studies (Supplementary material 1). 
The maximum speed test was not included due to the uncertain 
velocity conditions at beginning of testing distance.

Data extraction
Participant descriptions, test parameters and test results (mean and 
SD or other description of data distribution) were extracted to an 
Excel sheet separately by two researchers (PS, DN), where the test 
results were sorted by sprint distance, and age category. The ex-
tracted data describing sprint times (s) were transformed to average 
velocity (m/s) and average acceleration (m/s2) for the sprint distance.

Statistical analyses
The average acceleration and velocity values were pooled by distance 
ranges of 0–7 m, 8–14 m, 15–25 m, 26–32 m, 33–39 m and 
40–48 m. The normality and equality of variance (Bartlett’s test) of 
the original data was checked using the reported distribution in the 
original articles and weighted means with confidence intervals and 
standard error were calculated for each distance range. In the case 

skating time were highly correlated (r = 0.80) [17], and 40 m skat-
ing sprint time had a moderate correlation  [17]. Although the 
Samozino´s method provides sufficient reliability in skating [18] and 
correlates to some off-ice values [17] or resisted sprint values [19] 
its use has limits in evaluating ice friction [20] and lateral movement 
during skating strides [15].

High-intensity skating is a key factor in match performance and 
elite players skate at a speed above 17 km/h for at least 70 m each 
playing shift [21] and for about 2000 m per match [22]. This re-
quirement varies by playing position and also between performance 
levels [23], which underlines its importance as a performance dif-
ferentiating factor. However, the skating speed achieved depends 
also on the distance covered, where the skating slide helps to main-
tain the velocity, which is developed using a stride-by-stride accel-
eration strategy up to maximal speed [24]. Moreover, the skating 
start differs between performance levels in the knee, hip, and ankle 
kinematics [25], and in the skating economy [26]. Therefore, the 
distance to measure maximum acceleration and speed might differ 
between players but should be related to the expected stride span 
for the standard skating technique.

There are several approaches to identifying skating acceleration. 
Four stride accelerations cover 4 to 6 m distance [10] and are im-
portant for puck battles and spatial tactics. As the distance covered 
increases for each skating stride, the seven stride accelerations rep-
resent about 13.5 m distance [11] which is the distance from the 
center of the rink to the side barrier or the shortest distance between 
offence and defense zones. For longer distances skating should be 
performed using the full stride length but keeping stride by stride ac-
celeration to achieve maximal skating speed [15] with stride fre-
quency about 1.6 strides per second [27] and skating efficiency 
about 2.9 strides per m-1 · s-1 [28]. However, there is currently no 
comparison as to whether a distance of 20 m is enough to achieve 
maximum speed at full stride length, or whether the testing speed 
for 48 m represents the highest speed at a practically meaningful 
distance. Since the purpose of sprint testing is to compare different 
performance and age category groups, the uncertain distances for 
acceleration and speed testing impede the interpretation for the pur-
poses of inter-individual or intra-individual condition evaluation and 
training recommendations.

As inconsistent distances are used for ice-hockey sprints, the aim 
of this systematic and meta-analysis is to summarize the sprint ref-
erence acceleration and speed values for different sprint distances 
and suggest the appropriate use of ice-hockey straight sprint testing. 
We hypothesize that the shortest acceleration distances of up to 
7 m and the most used 30 m distance for speed testing are optimal 
for maximum acceleration and speed measures.

MATERIALS AND METHODS 
This review was performed in accordance with the PRISMA 
2022 statement [29] adaptation for sport science [30] and registered 
with International Platform of Registered Systematic Review and 
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TABLE 1. The basic characteristic of selected studies on ice-hockey sprint performance.

Author
Participants n, gender, age (y), height (cm), 

BM (kg); specificity
Reported tests Aim of the study Main finding

Al
lis

se
 e

t. 
al.

  
20

19
 [2

8]

24, male elite, 11–17 y,
younger 150.4 ± 4.1 cm, 41.2 ± 7.3 kg; older 
170.0 ± 13.2 cm, 68.4 ± 26.8 kg
11 pee-wee, 8 bantam 5 midget
players from; Special study Saguenay, Quebec,
CA

30.5 m sprint

To evaluate the robustness of equations 
to predict the oxygen requirement during 
different skating circumstances 
commonly found in ice hockey game 
situations (skating forward, backward, 
with and without controlling a puck, 
during cornering and stops and starts).

The skating execution time alone is 
a bad estimator of oxygen uptake. Age 
proved to be a determining factor 
with younger players showing an 
overall lower level of skating 
efficiency compared with older 
players.

Al
lis

se
 e

t a
l. 

20
17

 [3
3]

18 male
1: 13.1 ± 0.6 y, 50.5 ± 5.9 kg, 161.3 ± 5.8 cm
2: 13.6 ± 0.6 y, 54.2 ± 5.5 kg, 165.3 ± 5.4 cm
3: 14.2 ± 0.6 y, 58.6 ± 6.0 kg, 168.8 ± 4.7 kg
elite Bantam from Montreal area in 3 session

30 m sprint forward and 
backward, 6 × 18 m with 

and without puck, 
anaerobic power test

To describe the evolution of 
morphological, physiological, and skating 
performance profiles of elite age-group 
ice hockey players based on repeated 
measures spread over one season.

Muscular variables improved 
significantly during and between the 
two hockey seasons (p < 0.05).

Bo
nd

 e
t a

l. 
 

20
18

 [3
4] 40 male, 16.2 ± 0.8 y, 1.76 ± 0.06 cm, 

73.7 ± 9.8 kg, top tier Division 1 National 
Collegiate Athletic Association schools

Top speed, 15.24 m and 
Multiple repeated sprint 

test 

To determine the reliability of on-ice 
sprint

 All 3 tests may be used in team 
selection and identification of fatigue 
or overtraining. The Multiple repeated 
sprint test may be the most sensitive 
to short-term improvements related 
to ice hockey conditioning.

Bu
ck

er
idg

e 
et 

al.
 

20
15

 [1
4]

9 male, 25.7 ± 3.7 y, 86.2 ± 7.8 kg, 
180.0 ± 4.9 cm, 9 r recreational level, 
36.9 ± 5.3 y, 86.3 ± 13.8 kg, 177.8  ± 5.6 cm, 
varsity level

15 × 30 m sprint

In this study a novel on-ice 
measurement approach was tested for 
reliability, and subsequently 
implemented to investigate the forward 
skating technique, as well as technique 
differences across skill levels.

The successful implementation of this 
on-ice mobile measurement approach
offers potential for athlete monitoring, 
biofeedback and training advice.

Bu
nd

ar
ick

 e
t a

l. 
 

20
20

 [1
5]

9 elite male, 22.0 ± 1.0 y, 1.81 ± 0.08 m, 
81.5 ± 8.4 kg, 16 ± 2 exp; 10 elite female, 
21.0 ± 1.0 y, 1.72 ± 0.07 m, 71.2 ± 10.4 kg, 
14.0 ± 1.0 exp; from Canadian Interuniversity 
Sport League

Sprint 15 m

To compare body centre of mass and 
lower body kinematic profiles from static 
start to maximal speed of high caliber 
male and female ice hockey players on 
the ice surface.

Males generated greater forward 
acceleration during the initial 
accelerative steps, but thereafter, 
both sexes had similar stride-by-
stride accelerations up to maximal 
speed. In terms of technique, males 
demonstrated greater hip abduction 
(p = 0.006) and knee flexion 
(p = 0.026) from ice contact to push 
off.

Br
ac

ko
 a

nd
 F

ell
ing

ha
m

  
20

01
 [3

5]

77 males and 54 females, 19 females 
10–11 y (10.95 ± 0.55 y, 143.43 ± 8.30 cm, 
36.44 ± 7.13 kg, 3.80 ± 1.74 exp); 21 males 
10–11 y (10.75 ± 0.65 y, 140.92 ± 4.11 cm, 
35.66 ± 4.32 kg, 5.00 ± 0.89 exp); 20 females 
12–13 y (12.75 ± 0.54 y, 158.60 ± 1.07 cm, 
46.97 ± 7.95 kg, 4.25 ± 2.27 exp); 31 males 
12–13 y (12.25 ± 0.52 y, 159.17 ± 8.68 cm, 
48.28 ± 8.54 kg, 6.68 ± 1.06 exp), American 
hearing Impaired Hockey Association summer 
camp in Chicago

S-Corner, sprint 
6.1 m and 44.80 m 

To compare years of playing
experience, off-ice fitness, on-ice 
performance skating, and on-ice 
anaerobic power of female and male ice 
hockey players between the ages of 
10 and 15 years.

Differences between the female and 
male hockey players. The 
10–11 females accelerated quicker 
over 6.1 m. In every age group, the 
males were faster on the speed test. 
On AGL, the 12–13-year males 
performed better. In every age group, 
the males produced more skating 
Anaerobic power.

Br
ac

ko
  

20
01

 [3
6]

23 females, 8 elite: 25 ± 5 y, 176 ± 2.3 cm, 
68.9 ± 6.4 kg, 17 ± 6 exp;
15 non-elite: 19 ± 2 y, 168.2 ± 7.6 cm, 
65.3 ± 6.6 kg, 8 ± 3 exp

S-Corner test, sprint 
6.1 and 47.85 m, 

15.20 full speed, Reed 
repeat sprint skate test 

to compare skating performance and 
on-ice fitness of elite and non-elite 
women‘s ice hockey players.

These results suggest that elite 
women‘s ice hockey players are older, 
faster skaters; have a better drop-off 
percent, drop-off time, and sum of 
6 repeats in a repeat skate test; and 
have greater on-ice anaerobic 
capacity than non-elite players.
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Author
Participants n, gender, age (y), height (cm), 

BM (kg); specificity
Reported tests Aim of the study Main finding

Br
ac

ko
 a

nd
 G

eo
rg

e 
20

01
 [3

7]

61 females, 8–16 y, 12.8 ± 2.05 y, 155 ± 14.3, 
44.4 ± 12.3, 4.68 ± 2.6 exp.

Sprint 6.1 m, 
47.85 speed, S-Corner 

test

 To identify the off-ice variables 
associated with high-performance 
skating acceleration, speed, agility, and 
on-ice anaerobic capacity and power in 
women‘s ice hockey players. 

40-yd dash time is the strongest 
predictor of skating speed in women‘s 
hockey players ages 8–16 years old. 
Prediction equation was 
speed = 4.913–
(0.0107 × kilograms)
+ (0.4356 × 36 m dash time).

Cz
ec

k 
et.

 a
l  

20
22

 [3
8]

15, males, 20.8 ± 1.4 y, 183 ± 0.04 cm, 
85.39 ± 7.55 kg
18 females, 20.86 ± 1.0 y,171 ± 0.4 cm, 
74.57 ± 9.02 kg;
NCAA Division I collegiate players

9, 18, 24, 42, 48, 66, 82, 
132, and 148 m

To explore positional differences for an 
on-ice timed skate test and its 
relationship to body composition.

No differences between on-ice skating 
times between forwards and 
defensemen. Body fat percentage was 
correlated with on-ice skate times in 
male and female collegiate hockey 
players.

Dæ
hli

n 
et 

al.
 

20
17

 [3
9] 16 male, U18 n = 9, 17.2 ± 1.0 y, 

1.82 ± 0.03 m; U20 n = 7, 17.1 ± 0.7 y, 
1.84 ± 0.05 m, NR, elite in Norway;

Sprint 10 and 35 m, 
skating multistage aerobic 

test

To compare the effect of combined 
plyometric and strength training on 
skating sprint performance

Plyometry and strength training 
gained a larger improvement in 
10 m on-ice sprint performance than 
strength training (P < 0.025).

De
lis

le-
Ho

ud
e 

et 
al.

  
20

19
 [4

0]

18 male, 22.8 ± 1.4 y, 180.70 ± 6.40 cm, 
87.10 ± 6.7 kg, University varsity team

Sprint 30 m forward and 
backward, On-ice pro 
agility left and right

To determine the predictability of 
common laboratory/field and novel 
laboratory tests for skating 
characteristics in
Canadian college ice hockey players.

Pearson correlations and stepwise 
regression revealed relationships 
between on-ice forward sprint and 
Wingate relative peak 
power [r = -.62, P < .01], standing 
long jump [r = -.45, P < .05], 
off-ice proagility left [r = .51, 
P < .05], and vertical jump 
impulse [ r = .60, P < .01]. 

Ha
uk

ali
 a

nd
Lie

f 2
01

6 
[4

1]

18 elite male from Norwegian ice hockey club, 
T1 (pre test – end of season), 15.8 ± 0.9 y, 
68.2 ± 9.6 kg, 176.7 ± 7.7 cm; T2 (start of new 
season), 16.0 ± 0.7 y, 69.9 ± 8.7 kg, 
177.0 ± 7.6 cm; T3 (midseason), 16.2 ± 0.6 y, 
70.7 ± 9.0 kg, 178.0 ± 7.7 cm

Sprint 36 m forward and 
backward, The Norwegian 
Hockey Federation‘s skate 

agility test. 

To examine whether there exists 
a correlation between changes in 
off-season power and changes in 
in-season skating performance among 
young ice hockey players

An off-season training program that 
includes sprints and horizontal 
jumping exercises may have 
a positive effect on hockey players’ 
linear skating speed.

Ha
uk

ali
 a

nd
Lie

f 2
01

5 
[4

2]

32 juniors male, 16.4 ± 0.6 y, 70.9 ± 5.2 kg, 
179.3 ± 5.2 cm

Sprint 36 m, skating 
speed 36 m, The 

Norwegian Hockey 
Federation‘s skate agility 

test.

To examine the relationship between 
specific off-ice variables and skating 
speed and agility among young ice 
hockey players.

No significant correlation between 
agility and speed skating, or between 
agility and sprint. Off-ice training 
program that includes sprint training 
and jumping exercises will have 
a positive effect on young hockey 
players’ skating performance.

Fa
rli

ng
er

 a
nd

 F
ow

les
  

20
08

 [3
, 4

3]

34 juniors male and female, 16.4 ± 2.0 y, 
70.4 ± 12.8 kg, 174.5 ± 4.2 cm

Sprint 35 m

To determine the effectiveness of 
a progressively “skating specific” 
periodized off-season training program 
on skating performance in competitive
hockey players.

Significant improvements in on-ice 
35-m skating sprint (1.0%; 
P = .009) with significant 
improvements of 5% to 12% in 
various off-ice testing measures were 
observed. On-ice 35-m skating sprint 
times improved by 2.3% with greater 
improvement in plyometric followed 
by simulator training (3.5%) versus 
simulator training followed by 
plyometric training (0.8%). 

TABLE 1. Continue.
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Author
Participants n, gender, age (y), height (cm), 

BM (kg); specificity
Reported tests Aim of the study Main finding

Fa
rli

ng
er

 e
t. 

al.
  

20
07

 [3
]

36 males between 15–22 y, 16.3 ± 1.7 y, 
175.6 ± 4.1 cm ,70.8 ± 10.4 kg, 

Sprint 35 m, S-Corner 
test

To identify off-ice variables that would 
correlate to on-ice skating sprint 
performance and cornering ability.

The on-ice sprint test and cornering 
S test were strongly correlated 
(r = 0.70; p < 0.001). While many 
off- ice tests correlated with on-ice 
skating, measures of horizontal leg 
power (off-ice sprint and 3 hop jump) 
were the best predictors of on-ice 
skating performance, once weight and 
playing level were accounted for. 
These 4 variables accounted for 
a total of 78% (p < 0.0001) of the 
variance in on-ice sprint performance. 

Fe
de

ro
lf 

an
d 

Ni
gg

 
20

08
 [2

0] 20 males, 22.6 ± 0.9 y, 184 ± 5 cm, 
87.3 ± 7.3 kg from University of Calgary ice 
team, NR

Maximum speed 45 m, 
Glide turn test, Sprint 

10 m and 40 m

To test if a flared blade design 
measurably improves skating 
performance of ice hockey players in 
selected skating tests.

The results of this study show that 
relative simple modifications on ice 
hockey equipment can lead to 
measurable improvements in skating 
performance.

Ge
ith

ne
r e

t a
l. 

20
06

 [4
4] 112 female players, 21.4 ± 2.9 y, 168 ± 5 cm, 

66 ± 7 kg, University of Alberta, Hockey Team the 
Pandas

Sprint 6.1 m, S-Corner 
Test, Modified 3-Repeat 

Sprint Skate Test

To describe and compare physical, 
fitness, and skating performance 
characteristics of forwards, defensemen 
and goalies.

Forwards had greater anaerobic 
power than defense, followed by 
goalie, and they tended to have 
greater aerobic capacity. Performance 
demands appear to the position 
specific.

Gi
len

sta
m

 e
t a

l. 
20

11
 [1

3]

10 male, 23.0 ± 2.4 y, 181 ± 5 cm, 
85.0 ± 7.8 kg;
11 females, 23.0 ± 3.0 y, 168 ± 3.5 cm, from 2nd 
division in Sweden

Sprint 6.1 and 47.85 m, 
S-Corner test, Full speed 

test for 15.2 m

To identify relationships between 
physiological off-ice tests and on-ice
performance in female and male ice 
hockey players on a comparable 
competitive level.

Skating performance in female hockey 
players may be improved by 
increasing thigh muscle strength, 
oxygen uptake, and relative muscle 
mass.

Gu
pt

a 
et 

al.
  

20
22

 [4
5] 19 male juniors; 18.7 ± 2.2 y, 179.2 ± 11.6 cm, 

77.8 ± 10.2 kg, from club UKS
Zagłębie Sosnowiec, Poland

Skating Multistage 
Aerobic Test, sprint 

5–10–30 m, Top speed 
test, Repeated sprint 

ability 5 × (54 + 35 m), 
Vertical jumps

To determine the relationships between 
vertical jumps and various on-ice 
skating performances of junior ice 
hockey players

Depth drop jump can be used as 
a predictor of all the ice skating 
speed tests, whereas squat jump can 
predict backward average skating 
speed and maximum skating speed. 
Repeated sprint ability performance 
cannot be predicted from vertical 
jumps of junior ice hockey players.

Ha
jek

 e
t a

l. 
 

20
21

 [4
6]

10 male, U18 = 16.0 ± 1.0 y, 1.75 ± 0.1 m, 
68.0 ± 9 kg; U14 = 12.0 ± 1.0 y, 
1.57 ± 0.08 cm, 49.0 ± 9 kg; U18 and U14 top 
Austrian National Team

Sprint 40 m
To develop and validate a specific overall 
skating performance test for ice hockey 
(SOSPT)

The results of the study reveal 
reliability and validity of specific 
overall skating performance in ice 
hockey players and is more suitable 
compared with straight skating tests 
of the 40-m on-ice sprinting test.

Ja
no

t e
t a

l. 
20

15
 [4

7] 26 male and females, 20.5 ± 1.4 y, 
1.74 ± 1.0 m, 79.6 ± 13.5 kg, 14.0 ± 4.3 exp, 
NCAA Division III 

S-Corner test, sprint 6.1, 
15.20 and 44.8 m, 

Modified Repeated Skate

To determine if off-ice performance 
variables could predict on-ice skating 
performance

It was concluded that selected off-ice 
tests could be used to predict on-ice 
performance regarding speed and 
recovery ability in Division III male 
and female hockey players.

Ja
no

t e
t a

l. 
20

13
 [4

8]

23 male players, 12.3 ± 1.1 y, 51.7 ± 18.5 kg, 
NR

Sprint 6.1, 15.2 and 
44.8 m

Determine if on-ice BungeeSkate traing 
would improve on-ice speed and 
acceleration

Speed and top speed were 
significantly increased (P < .05) by 
4.2% and 4.3%, respectively. 

TABLE 1. Continue.
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Jo
ne

s 
et 

al.
  

19
99

 [4
9]

16 male, 27 ± 4 y, 1.81 ± 0.07 m, 85.5 ± 8.2 kg, 
British Super League Club

6 × 80 m skating sprint 
every 30 s, split taken at 

47 m

To assess the effect of oral creatine 
monohydrate supplementation on 
multiple sprint cycle and skating 
performance in ice-hockey players.

Average on-ice sprint performance on 
47 m was significantly faster at 
10 days 6.88 ± 0.21 sec) 
a d 10 weeks 6.96 ± 0.19 sec than 
at baseline 7.17 ± 0.27 sec 
(p < 0.005).

Ka
ar

tin
en

 e
t a

l. 
 

20
21

 [5
0] 12 elite males, 18.4–22.0 y, 81.0 ± 6.0 kg, 

1.82 ± 0.03 m, 25.2 ± 1.6 BMI kg/m2, Finnish 
elite league

5 × 30 m sprint

To describe lower limb kinematic and 
muscle activation patterns and then to 
examine the potential associations 
between those variables and skating 
speed

A lower activity of the gluteus 
maximus (r = -0.651, p = 0.022, 
β = -0.08) and a reduced gluteus 
maximus to rectus femoris coactivity 
(r = -0.786, p = 0.002,
β = -3.26) during the recovery 
phase were found to be associated 
with faster skating speed. 

Ki
nn

un
en

 e
t a

l. 
20

19
 [5

1]

14 females, 22 ± 3 y, 16–28 y 165 ± 5 cm, 
67 ± 12 kg, Finnish championship

Sprint 11 and 34 m

To investigate High-intensity training 
related to neuromuscular adaptations, 
changes in force production, and on-ice 
performance in female ice hockey 
players during preseason.

High-intensity training can be used to 
improve athletes’ capability to 
produce maximal and explosive 
forces, likely through enhanced 
voluntary activation of their muscles 
and reduced antagonist coactivation.

La
gr

an
ge

 e
t a

l. 
20

20
 [5

2]

41 elite male, Group n = 21, 16.8 ± 1.3 y, 
177.3 ± 6.1 cm, 166.8 ± 8.6 lbs, 
24.1 ± 2.0 BMI,; Control group n = 20, 
16.4 ± 1.7 y, 181.6 ± 5.3 cm, 169.6 ± 7.3 lbs, 
23.6 ± 2.1 BMI, midget or junior hockey players 

9 sprints of 40 m each 
(approximately 

5 seconds) with 3 s rest

To measure the generating effects of 
Contrast Training on 6-hour 
post-activation potentiation and its 
influence on jumping and on on-ice 
repeated sprint performance in ice 
hockey players.

The contrast training generated PAP 
which had an acute performance 
enhancement on the on-ice hockey 
repeated sprint test performance.

Ma
rti

ni 
et 

al.
  

20
18

 [5
3]

59 male, 14.6 ± 2.1 y, 166.4 ± 12.8 cm, 
60.4 ± 14.1 kg, 21.5 ± 2.6 BMI, 8.9 ± 3.1 exp.

Sprint 6.1 and 44.8, 
7 × 7 m

To measure ice hockey players skills and 
analyze their fluctuations via a protocol 
that reproduces the demands of 
a hockey game

A significant decline in performance 
was observed for speed, acceleration, 
and shooting (p < .01). Inversely, 
participants seemed to adapt to puck 
control
and passing stations, as they became 
faster without decreasing skating 
abilities.

Ma
dd

en
 e

t a
l. 

 
20

19
 [5

4]

15 college males (SP: skill performance), 
22.1 ± 0.4 y, 83.3 ± 1.8 kg, 182 ± 2 cm; and 
14 college males (scrimmage), 22.6 ± 0.4 y, 
85.8 ± 2.3 kg, 182 ± 2 cm; both from Okananan 
Hockey Group and completed Western Hockey 
League Combines

Sprint 30 m forward and 
backward, transition 
agility, weawe agility, 

reaction with and without 
puck

To determine the effects of low-dose 
caffeine supplementation (3 mg/kg body 
mass) consumed 1 h before the
experiment on rating of perceived 
exertion , skills performance (SP), and 
physicality in male college ice hockey 
players

A low dose of caffeine has limited
impact on sport-specific skill 
performance and rating of perceived 
exertion but may enhance physicality 
during ice hockey scrimmage.

Na
im

o 
et 

al.
 

20
15

 [5
5]

24 male a, interval group: n = 12, 19.6 ± 1.3 y, 
180.0 ± 7.0 cm, 79.9 ± 8.3 kg; continuous 
group: n = 12, 19.7 ± 2.1 y, 174.9 ± 7.9 cm, 
74.9 ± 9.0 kg, Universtiy of Tampa

6 × 9 m stops, sprint 
33 m, 127 m endurance 

test

To investigate the efects of a High 
intensity interval training program
compared to traditional continuous 
endurance exercise training

High intensity interval training 
demonstrated a faster Δ sprint 
(p < 0.02) and a trend (p = 0.08) 
for faster Δ endurance test time to 
completion for IG. 

Ma
tth

ew
s 

et 
al.

 
20

10
 [5

6]

11 male, 22.09 ± 3.05 y, 83.47 ± 11.7 kg, 
179 ± 6 cm, from the English National

Sprint 25 m

To investigate the acute effect of a heavy 
resisted sprint when used as a preload 
exercise to enhance subsequent 25-m 
on-ice sprint performance

These findings appear to suggest that 
the intensity and duration of a single 
resisted sprint in this study are 
sufficient to induce an acute (after 
4 minutes of rest) improvement in 
25-m sprint performance on ice.

TABLE 1. Continue.
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Ni
gg

  
20

20
 [3

2] 20 male 1 female: 36.25 ± 12.91 y, 
178.85 ± 8.64 cm, 81.36 ± 12.89 kg, 
5.68 ± 8.93 exp, 5th German Player League, 

S-Corner test, sprint 
6.1 m and 35 m

Investigate which performance
indicators were related to the 
plus-minus
statistic in German recreational ice
hockey players over a season.

Some performance and psychological 
indicators are related to recreational 
ice hockey players’
plus-minus statistic over a season.

No
va

k 
et 

al.
 

20
19

 [8
] 14 males: 14.8 ± 0.45 y, 61 ± 10.43 kg, 

168.93 ± 9.72 cm, 9.07 ± 0.75 exp, highest 
junior league in Czech republic

Sprint 6.1 and 35 m, 
S-Corner test, test with 

brake, weave agility, 
reaction test

To compare the effects of on-ice and 
off-ice agility training
on skating performance.

Off-ice agility have motor transfer to 
on-ice agility. Therefore, we 
recommend developing on-ice agility 
with additional off-ice agility training 
during the ice hockey season.

No
va

k 
et 

al.
 

20
20

 [5
7] 13 males from U12 in Czech republic, 

13 ± 0.35 y, 152.23 ± 9.41 cm, 41.92 ± 8.76 kg, 
17.91 ± 2.14 BMI

7 × 7 with and without 
puck, sprint 30 m forward 
and backward, 4 m sprint 

forward and backward 
with and without puck.

to compare the effects of training 
programs using change-of-direction 
speed exercises and partial skating task 
training on speed and agility 
performance in U12 ice hockey players.

Change of directional speed training 
on the ice improves short starts and 
agility with a puck, while partial 
skating tasks training target longer 
30-m sprints and agility without 
a puck.

Pe
ter

so
n 

et 
al.

  
20

15
 [5

8,
 5

9]

45 male between 18–24 from, Division 
I (n = 24): 184.92 ± 5.99 cm, 86.88 ± 6.69 kg, 
11.46 ± 2.43 %fat; Elite Junior (n = 10): 
180.70 ± 6.78 cm, 82.30 ± 5.62 kg, 
9.40 ± 2.01 %fat; Division III (n = 11): 
178.55 ± 3.50 cm, 82.30 ± 4.95 kg, 
14.36 ± 2.29 %fat, Division I and III and Elite 
Junior level in Minneapolis

Repeated shift test 

To examine the differences that may 
exist between these characteristics in 
Division I, Elite Junior, and Division III 
hockey
players

No significant difference between 
Division I and Elite Junior players for 
any on or office performance variable. 
The results of this study indicate that 
performance differences between 
Division I and Division III hockey 
players seem to be primarily because 
of the rate of force production.

Pe
ter

so
n 

et 
al.

  
20

16
 [5

9] 45 male 18–24 y, 181 ± 9 cm, 84 ± 12 kg, 
12.5 ± 4 %fat, Division I, II or Junior Level hockey 
in Minneapolis

Sprint 15.24 m, Repeated 
shift ability

To test whether conventional off-ice 
anaerobic power tests could predict 
on-ice acceleration, top speed, and 
repeated shift performance

Although conventional off-ice 
anaerobic power tests predict single 
bout on-ice acceleration and top 
speed, they neither predict the 
repeated shift ability of the player, nor 
are good markers for performance in 
ice hockey.

Pe
re

z e
t a

l. 
 

20
21

 [1
7] 17 female, 21.6 ± 3.4 y, 166 ± 9 cm, 

65.3 ± 9.9 kg, 14.6 ± 3.2 exp, elite French 
national team,

skating (5 and 40 m) 
sprint tasks

To investigate the correlations between 
players’ mechanical capacities 
determined during off and on-ice tests

Performance variables (SJ height, 
30-m running and 40-m forward 
skating split time) and
Pmaxrel demonstrated the largest 
associations between jumping, 
running and skating tasks (r ranging 
from -0.81 for 30-m sprint running 
time to 0.92 for SJ height; 
p < 0.001). The capacity to generate 
high amounts of horizontal power and 
effective horizontal force during the 
first steps on the ice is paramount for 
forward skating sprint performance.

Pe
re

z e
t a

l. 
 

20
22

 [6
0] 11 highly-trained females, 17.6 ± 4.0 y, 

1.66 ± 0.06 m, 63.6 ± 6.3 kg, 10.5 ± 4.1 exp, 
French

Sprint 2 × 40 m

To ensure that the skating velocity
describes a mono-exponential function 
in order to determine the reliability of 
radar-derived profiling results from 
skating sprint
accelerations applying sprint running 
force-velocity assessment approach.

The current study indicates that 
radar-derived kinetics variables 
assessed during onice
40-m forward sprint skating 
demonstrate an acceptable level of 
relative and absolute reliability.
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Re
na

ud
 e

t. 
al.

  
20

17
 [1

0]

15 males, 7 high calibre males, 24.7 ± 3.1 y, 
184.2 ± 6.4 cm, 87.1 ± 6.0 kg, 19.7 ± 3.9 exp; 
8 low calibre males, 23.9 ± 3.1 y, 
179.4 ± 3.4 cm, 81.3 ± 8.4 kg, 9 ± 6 exp, 
Montreal, CA.

3 repetition of 
a maximum effort forward 

skating start

To evaluate kinematic ice hockey skating 
start movement technique in relation to 
a skater’s skill level.

Both skate groups had similar lower 
body strength profiles, yet high calibre 
skaters achieved greater velocity; 
skating technique differences most 
likely explained the performance 
differences between the groups.

Ro
be

rt-
La

ch
ain

e 
et 

al.
 

20
12

 [2
7]

10 males, 22.9 ± 2.2 y, 80.5 ± 9 kg, 
178.3 ± 4.5 cm, 16.8 ± 3.4 exp

Crossover on outside leg 
(COO) and inside leg 
(COI), forward skating

To determine if these modifications 
resulted in biomechanical and 
performance changes during on-ice 
skating skills.

Modified skates demonstrated 
significant gains of 5°–9°  in 
dorsi-plantarflexion ROM (p < 0.05). 
Total peak force occurred later during 
plantarflexion, suggesting a more 
prolonged and effective force 
generation with the modified skates 
during a given skating stride. 

Ro
cz

nio
k 

et 
al.

 
20

16
 [6

1]

42 males,
G1: 20, 24.70 ± 3.53 y, 182.9 ± 4.02 cm, 
78.48 ± 7.15 kg, 24.19 ± 1.52 BMI;
G2: 22, 24.82 ± 6.68 y, 179.18 ± 5.22 cm, 
80.20 ± 9.27 kg, 24.94 ± 2.39 BMI, Poland top 
division

Sprint 30 forward and 
backward, 6 × 9 turns, 

6 × 9 stops, 
6 × 30 stops

To examine physiological and physical 
determinants of ice-hockey performance

The logistic regression model showed 
that the best predictors of success in 
the recruitment process of top level 
ice hockey players were time to peak 
power, relative peak power, VO2max 
and 30 m sprint forwards on ice.

Ro
cz

nio
k 

et 
al.

 
20

16
 [6

2]

24 elite males, season 
2012/2013 = 177.70 ± 4.19 cm, 
79.43 ± 8.28 kg; season 
2013/2014 = 177.80 ± 4.37 cm, 
80.62 ± 8.19 kg, NR, Poland second league

Sprint 30 forward and 
backward, 6 × 9 turns, 

6 × 9 stops, 
6 × 30 stops

To determine the values of selected 
aerobic and anaerobic capacity 
variables, physical profiles, and to 
analyze the results of on-ice tests 
performed by ice-hockey players 
relegated to a lower league.

The study showed that playing in 
a lower league where games were 
less intensive, training sessions 
shorter and less frequent, had an 
adverse effect on the performance 
level of the investigated players.

Ro
cz

nio
k 

et 
al.

  
20

12
 [6

3]

21 males, NR, NR, Polish National Team, 
U20 World Championship 2009

Sprint 30 forward and 
backward, 6 × 9 turns, 

6 × 9 stops, 
6 × 30 stops

To determine the predictive value of the 
indexes of aerobic and anaerobic 
endurance
in relation to specific on-ice tests 
performed by hockey players that focus 
on strength, power, speed as well as 
speed and strength
endurance.

The obtained results found significant 
correlations between maximal power 
obtained from the Wingate test and 
certain aspects of the special 
physical fitness test, specifically the 
6 × 9 turns, 6 × 9 stops and 
6 × 30 m endurance tests. 
Significant correlations of the 
above-mentioned special physical 
fitness tests were also observed with 
the aerobic capacity parameter, 
VO2max.

Rø
nn

es
ta

d 
[6

4]
et 

al.
 

20
16

 [6
4]

15 males from 2nd level in Norway, 21 ± 2 y, 
79 ± 7 kg, 180 ± 5 cm

Sprint 10 and 20 m

To investigate the effect of body-loaded 
half-squats with added whole body 
vibration
on subsequent 20 m on-ice sprint 
performance.

Improved well-being in the legs 
immediately after the preconditioning 
exercise with whole-body vibration 
(p < 0.05). Preconditioning
exercise performed with WBV at 
50 Hz seems to enhance on-ice sprint 
performance in ice-hockey players.

Ru
nn

er
 e

t. 
al.

 
20

16
 [6

5]

40, elite male, NR, 181.30 ± 5.80 cm, 
84.95 ± 5.58 kg, National Collegiate Athletic 
association Division I

27.4 m forward and 
backward acceleration, 
15.2 m flying top speed 

test

To examine the relationship between 
commonly employed dry-land 
performance tests and skating speed in 
male collegiate ice hockey players. 

Vertical jump showed significance in 
relation to skating speed 
(p = 0.011). 
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Sh
ell

 e
t a

l. 
 

20
17

 [6
6]

10 elite females, 21 ± 1 y, 14 ± 1 exp, 
1.72 ± 0.07 m, 71.2 ± 10.4 kg; 9 elite males, 
22 ± 1 y, 16 ± 2 exp, 1.81 ± 0.08 m, 
81.5 ± 8.4 kg, players from Canadian 
Interuniversity sport league

Sprint 15.3 m

To evaluate the body movement 
kinematics
of ice hockey skating starts between elite 
male and female ice hockey
participants

Males’ maximum skating speeds 
were greater than females. Females 
presented ~10° lower hip abduction 
throughout skating stance as well as 
~10° greater knee extension at initial 
ice stance contact, conspicuously 
followed by a brief cessation in knee 
extension at the
moment of ice contact, not evident in 
male skaters.

Se
co

m
b 

et 
al.

  
20

21
 [9

] 13 male, 26.7 ± 6.7 years; 88.4 ± 18.1 kg; 
181.9 ± 5.4 cm), semiprofessional males from 
Australian Ice Hockey League

Sprint 20 m, On-Ice 
Change of Direction (505)

To determine whether hip strength in 
joint angles specific to skating positions 
and countermovement jump 
performance explains sprint skating 
acceleration and change of direction 
performance.

Hip strength at joint angles 
functionally relevant to skating (e.g., 
at 25° and 50°), in combination with 
relevant countermovement jump 
variables, explained large and very 
large amounts of variance in sprint 
skating acceleration and change of 
direction performance in this cohort. 

Sc
hu

lze
 e

t a
l. 

 
20

21
 [6

7] 104 male elite, 26.4 ± 5.62 y, 1.82 ± 0.06 m, 
86.9 ± 8.70 kg, 64 forwards, 40 defenders, 
professional German Forward 3rd league

Ice-hockey specific 
complex test (sprint 

10 and 30 m, transition 
and weave agility with 
and without puck, slap 
and wrist shot, stress)

To investigate position-specific reference 
data for Ice-hockey specific complex test

The only significant (p < 0.002) 
difference between forwards and 
defenders for performance were found 
for weave agility with puck 
(p < 0.001). Forwards showed 
a higher average performance in this 
parameter than defenders. 
Differences were also found in weave 
agility without a puck (p = 0.008), 
30 m backward sprinting without 
puck (p = 0.012) and goals after 
test (p = 0.030).

Sc
hw

es
ig 

et 
al.

 2
01

8 
[6

8]

20 male elite from Third German League, 
27.0 ± 5.8 y, 1.82 ± 0.05 m, 88.3 ± 7.7 kg 

10-m sprint, a 30-m 
transition with and 

without a puck

This study assessed the intra-rater 
reliability of an ice hockey-specific 
complex test that reflects the intense 
multidirectional and intermittent efforts 
required in ice hockey

The Ice-hockey specific complex test 
is currently the only ice hockey-
specific complex test with 
scientifically tested reliability and 
validity that can analyze performance 
under conditions similar to the 
competition.

Sc
hw

es
ig 

et 
al.

  
20

17
 [6

9]

18 elite male, Third Professional German League, 
age 27 ± 6.0 y, 1.82 ± 0.05 m, 89.8 ± 7.5 kg

Ice-hockey specific 
complex test (sprint 

10 and 30 m, transition 
and weave agility with 

and without puck

To examine the validity of an ice 
hockey-specific complex test Ice-hockey 
specific complex test and nonspecific 
off-ice tests for sports performance. 

Stability indicator (r2 = 0.39), weave 
agility with puck (r2 = 0.39), 
maximal relative squat (r2 = 0.37) 
and frequency band -8 (r2 = 0.35) 
proved to be the most valid tests. 
However, with the match performance 
score as the dependent variable, 
21 of 44 parameters tested (48%) 
explained 10% or more of variance.

St
en

ro
th

 e
t a

l. 
 

20
20

 [7
1]  12 male, 18.4–22.0 y, 83.9 ± 6.2 kg, 

1.82 ± 0.03 m, 25.2 ± 1.8 BMI, eliteFinnish 
junior league

Sprint 30 m

The reliability and concurrent validity of 
force-velocity profiling based on split 
times when used for ice hockey skating. 
Which the start instant of the sprint is 
estimated based on optimization (time 
shift method), affects the reliability and 
validity of the method.

The time shift method tested here can 
be used as a reliable tool to test 
a player’s physical performance 
characteristic underlying sprint 
performance in ice hockey skating.
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St
ett

er
 e

t a
l. 

 
20

19
 [7

2]

22 male, 32.1 ± 7.7 y, 178.7 ± 5.7 cm, 
86.7 ± 10.5 kg, Calgary men’s hockey team

Max effort 30 m sprint

To investigate the feasibility of using 
body worn accelerometers to identify 
previous highlighted performance-related 
biomechanical changes in terms of
substantial differences across skill levels 
and skating phases.

High caliber players showed an 
increased stride propulsion (+22%, 
P < 0.05) and shorter contact time 
(-5%, P < 0.05). All
three analysed variables highlighted 
substantial biomechanical differences 
between the accelerative and 
constant velocity
phases (P < 0.05). Stride propulsion 
of acceleration strides primarily 
correlated to total sprint time 
(r = -0.57, P < 0.05). 

Th
om

ps
on

 e
t a

l. 
20

20
 [7

3] 42 male, 23.0 ± 2.07 y, 175 ± 10 cm, 
77.3 ± 12.5 kg, 24.98 ± 2.16 BMI University of 
Guelph

Sprint 15 m

To compare the suitability of common 
off-ice fitness tests and off-ice resisted 
sprints for predicting 15 m on ice skate 
time.

We conclude that resisted off-ice 
sprints have better predictive ability 
of on-ice skate time compared with 
commonly used off-ice tests.

St
an

ula
 e

t a
l. 

20
14

 [7
4]

24 male, 25.2 ± 3.93 y, 182.9 ± 3.7 m, 
86.9 ± 6.1 kg National Hockey Team of Poland,

Repeated Skate Sprint 
(6 × 89) with 30 rest

To determine a relationship between 
aerobic capacity (VO2max) and fatigue 
from high-intensity skating

The 6 × 89 m test proposed in this 
study offers a high test-retest 
correlation coefficient (r = 0.78).

St
an

ula
 e

t a
l. 

 
20

21
 [7

5]

19 male, forwards = 12, 23.4 ± 4.76 y, 
179.8 ± 5.68 cm, 80.5 ± 7.57 kg; 
defenders = 7, 22.3 ± 5.2 y, 182.0 ± 3.46 cm, 
87.1 ± 4.81 kg, Zagłebie Sosnowiec, Poland

Repeated Skate Sprint 

The impact of two different passive 
recovery durations, two and three 
minutes, between
sets of repeated sprint skating ability 
test on skating speed, speed decrement, 
and
heart rate response.

This study concludes that 
three-minute recovery is beneficial 
over two-minute recovery by 
increasing skating speed.

Vig
h-

La
rs

en
 e

t a
l. 

20
20

 [6
] 30 male, 19.0 ± 1.0 y, 184.3 ± 6.2 cm, 

83.4 ± 8.8 kg, 42.9 ± 5.2 muscle mass, 
10.3 ± 0.7 %fat, Danish U20 national team

Repeated sprint ability
The present study investigated muscle 
metabolism and fatigue during simulated 
elite male ice hockey match-play.

Repeated-sprint ability was impaired 
(~3%; P ≤ 0.05) postgame 
concomitant with a ~10% decrease 
in the number of accelerations
and decelerations during the second 
and last periods (P ≤ 0.05).

Vig
h-

La
rs

en
 e

t a
l. 

 
20

20
 [4

]

Male 179, Finish elite: 74, 25.9 ± 5.4 y, 
183.0 ± 6.4 cm, 86.1 ± 7.8 kg, Danish Elite: 55, 
23.9 ± 4.5 y, 182.3 ± 6.0 cm, 84.3 ± 8.3 kg, 
Finish U20: 19, 18.7 ± 0.9 y, 180.0 ± 7.2 cm, 
78.6 ± 8.4
Danish U20: 17, 18.1 ± 1.7 y, 79.0 ± 5.9 cm, 
75.7 ± 10.1 kg, 

5-10-5 Pro-agility, sprint 
10 and 30 m, Yo-Yo 

Intermittent Recovery 
Level 1 Ice Hockey Test

To compare fitness profiles and body 
composition in elite players of 2 different 
national standards in a large sample of 
players, applying specific on-ice and 
off-ice test procedures. To compare the 
fitness level of players of these elite 
standards with U20 players from both 
countries to test for potential age-related 
differences.

Large differences in on-ice 
performances were demonstrated 
between Finnish and Danish elite 
players for agility, 10- and 30-m 
sprint performance. Finnish 
U20 cohort had a similar performance 
level as the Danish elite players and 
superior 10-m sprint performance. 

Vig
h-

La
rs

en
 e

t a
l. 

 
20

19
 [5

]

164 elite male 23.5 ± 4.4 y, 182.3 ± 5.2 cm, 
85.7 ± 8.1 kg, 15.1 ± 4.0 %fat; 132 subelite 
19.4 ± 2.9 y, 180.9 ± 6.8 cm, 80.8 ± 10.0 kg, 
15.6 ± 6.5 %fat, Best and second Danish ice 
hockey division.

Yo-Yo heart rate max and 
submax, 5-10-5 pro-

agility test, 0–10.85 and 
10–33.15 sprint

To evaluate fitness profiles in elite (and 
subelite male ice hockey players.

In conclusion, elite-level ice hockey 
requires a high level of fitness in 
terms of muscle mass and explosive 
strength, as well as a well-developed 
high-intensity intermittent exercise 
capacity. In addition, these demands 
seem to apply for both forwards and 
defensemen.

TABLE 1. Continue.
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Author
Participants n, gender, age (y), height (cm), 

BM (kg); specificity
Reported tests Aim of the study Main finding

Vig
h-

La
rs

en
 e

t. 
al.

  
20

21
. [

76
]

199 males:
65, 18–21 y, 182.5 ± 5.9 cm, 83.0 ± 8.2 kg,
71, 22–25 y, 183.5 ± 5.5 cm, 87.1 ± 7.2 kg,
40, 26–29 y, 181.5 ± 5.1 cm, 86.4 ± 6.4 kg,
23, 30–33 y, 184.2 ± 5.4 cm, 91.2 ± 9.6 kg

5-10-5 Pro Agility test, 
sprint 30 m, Yo-Yo heart 

rate max

To investigate relationships between age, 
body composition and performance in 
elite male ice hockey players.

Small-moderate associations between 
age and body composition were 
present. Lower high-intensity exercise 
performance was evident in the 
oldest and a lower body weight in the 
youngest players, whereas aerobic 
capacity was similar. This suggests 
that capabilities related to size, 
strength and power are the most 
critical parameters differing between 
young and old ice hockey players.

Wa
gn

er
 e

t a
l. 

 
20

21
 [7

7]

13 = U15, 13.3 ± 0.5 y, 1.62 ± 0.1 m, 
56 ± 10 kg; 18 = U17, 15.1 ± 0.7 y, 
1.76 ± 0.7 m, 68.0 ± 9.0 kg; 19 = U20, 
17.8 ± 2.0 y, 1.78 ± 0.05 m, 76.0 ± 5.0 kg; 
Swiss elite league

Sprint 6 and 30 m, 
specific overall skating 

performance test

To analyze the differences in on-ice and 
off-ice performance and relation 
between on-ice and off-ice performance

The stronger relationship between 
specific overall skating performance 
test performance and on-ice and 
off-ice performance in the younger 
compared to the older players 
revealed that general physical 
performance determined specific 
overall skating performance more 
often in youth players, whereas in 
junior und young adult players, an 
optimal skating technique is more 
important.

Wi
llia

m
s 

an
d 

Gr
au

  
20

20
 [7

8]

12 male, 17.92 ± 0.9 y, 185 ± 8.45 cm, 
83.17 ± 8.61 kg elite adolescent

Sprint 15 m, S-Corner 
test

To analyse the relationships between 
physical performance and game 
performance, as well as examining the 
relationships of physical performance 
and game performance dependent on 
competition level.

Results illustrated an inverse 
relationship between plyometric 
performance and offensive point 
shares. On-ice agility may be 
a relevant indicator of game 
performance dependent on 
competition level for individuals and 
sub-groups. 

Wi
lso

n 
et.

 a
l  

20
21

 [7
9] 17 females, 21 ± 2 y, 166.2 ± 6.4 cm, 

61.9 ± 7.7 kg
7 × 15 m sprints every 

15 s

To design and examine the reliability of 
a 7 × 15 m repeated on-ice skating 
sprint test for female ice hockey players

Players in the forward position had 
a faster mean 15 m time and lower 
total time compared to those in the 
defensive position (p < 0.05). These 
findings show that 
a 7 × 15 m repeated on-ice sprint 
test for varsity women ice hockey 
players was reliable. It was also 
found that forwards had a better 
mean of 7 sprint time and faster total 
time compared to players in the 
defensive position.

TABLE 1. Continue.
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of acceleration, equality of variances was violated. Therefore, we 
used Welch’s One Way Analysis of Variance (ANOVA) for unequal 
variances [31], followed by the Games-Howell post hoc test for mul-
tiple comparisons. For the speed analysis, we used One Way ANOVA 
with Tukey’s post hoc test where variances at each distance range 
met the equality requirement [31].

Other statistics have been done without pooling to distance rang-
es. The Kendall rank correlation coefficient (τ) and regression 

coefficient was used to express the relation between sprint distance, 
average velocity and acceleration. The players age correlation was 
included due to possible mediation to speed and acceleration pa-
rameters. Regression functions with 95% confidence intervals were 
used to describe the dependence of velocity and acceleration on the 
skating distance. All statistical analyses were done in STATISTICA 
software (TIBCO, Palo Alto, CA, USA) with R software 3.2.1 integra-
tion using an a priori significance level of p < 0.05.

FIG. 1. The flow chart of the systematic search for articles including ice-hockey forward sprint or acceleration data.
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FIG. 2. The reported male sprint times during acceleration up to 25 m.
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FIG. 3. The reported male sprint times during tests between 26 and 48 m distance.
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FIG. 4. The reported female sprint times during skating sprint tests.
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F5, 164 = 66.08, p < 0.001 and speed F5, 164 = 71.9, p < 0.001 at 
different sprint distance ranges. The skating acceleration increased 
between the 0–7 m, 9–14 m, 15–25 m and 26–32 m distance rang-
es, and did not differ between 26–32 m, 33–39 m (Figure 5). The 
40–48 distance showed lower acceleration than all other distance 
ranges (Figure 2). The skating speed increased between the 0–7 m, 
9–14 m, 15–25 m and 26–32 m distance ranges, and did not dif-
fer between 26–32 m, 33–39 m and 40–48 m (Figure 5, Left).

The correlation analyses showed an inverse relationship between 
straight sprint distance and mean acceleration (τ = -0.73, R2 = -0.71, 
p < 0.001) and a positive relationship between test distance and 
speed (τ = 0.52, R2 = 0.49, p < 0.001) (Figure 5, Right).

DISCUSSION 
As hypothesize the forward sprint maximum acceleration was found 
in distances up to 7 m, on the other hand the presumption for maxi-
mum sprint speed was different since maximum velocity have been 
found between 26 and 39 m (Figure 5). The reported acceleration 
for the shortest distance range (0–7 m) was 3.31 m/s2, which repre-
sents the four intensive skating strides [10] needed during 10% of 
the game time to compete for the puck or position [70, 81]. Moreover, 
this short acceleration is necessary for any longer sprint and before [82] 
or after change of direction maneuvers. Considering that seven of the 
eleven previous studies used an acceleration distance of 6.1 m (Ta-
ble 1), this distance should be used for future acceleration evaluation 
to be easily comparable with to date findings. In the speed evaluation 
the distances between 25 m and 39 m resulted in a similar average 
speed (6.68–6.89 m/s), where 30 m was reported most frequently 
(in 23 studies, Table 1). The 25–39 m distance typically means the 
transition between the defensive and offensive zones, where the play-
ers’ actions include puck carry, and the dump in and out the offensive 

RESULTS 
The database search resulted in 6821 titles after removing duplicates 
and 8 studies were added from the search of reference lists (Figure 1). 
Title and abstract screening identified 102 studies for full text screen-
ing. Of these, 41 studies were excluded due to data content and 
1 study was excluded based on the quality criteria. Ultimately, 
60 studies met all eligibility criteria and were included in the statis-
tical analyses, of which 45 studies considered men only, 7 considered 
women only, and 8 studies included both genders (Table 1). The 
study of Nigg [32] included one female pooled into male group, 
therefore this study was presented as data on males. The average 
score of the JBI checklist for the articles included in this review was 
81 ± 10%, ranging from 75% to 100% with 96% observed agree-
ment between the two evaluators (PS, MV).

The full text screening resulted in excluded 41 studies which did 
not report the results of a straight sprint test. One study was exclud-
ed [80] due to reporting in unstandardized values. All other studies 
met the quality standards. The acceleration data from one study [15] 
were excluded as they repeated values from previously published 
data [11], however this study included additional information for 
a 34 m sprint which was included.

After data extraction there was a pooled sample of 2254 men 
and 398 women, where each participant is only counted once even 
if two or more tests (e.g., 6.1 and 30 m) were reported. The pooled 
data for men had a minimum of 201 participants and 14 studies in 
each distance range (Table 2; Figures 2 and 3). The pooled data for 
women was not large enough to permit statistical analysis (Table 2, 
Figure 4).

The assumption of data normality and equality of variance was 
violated for men in the distance range 40–48 m. The ANOVA anal-
yses showed differences between mean acceleration Welch 

FIG. 5. Differences of forward skating acceleration and speed by testing distance (left graph) and their regression fit equation (right 
graph) with 95% confidence interval.
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performance has been clearly associated with ice-hockey perfor-
mance levels [5, 85, 86], the evidences in skating abilities during 
real games are scarce [23]. Moreover, the current method of track-
ing players’ acceleration and velocity within a match is based on 
local positioning systems (LPS) or accelerometers, which do not 
allow direct transfer to testing by photocells out of match condi-
tions. For example, we found the average speed of longer maxi-
mum effort sprints (26–48 m) to be 24.3 ± 2 m/s, but match anal-
yses differentiate between skating intensities (fast speed and sprint) 
using a value of 24 km/h [21, 22]. This difference might be caused 
by the speed/velocity calculation as when the straight sprint is 
measured by photocells only the average speed in one direction 
can be calculated, whereas LPS and accelerometry systems mea-
sure the velocity in any direction including side to side direction of 
stride during forward skating, crossovers, and other changes of di-
rection. However, the velocity ranges [21, 22] currently used in 
match analyses are taken from soccer recommended values, where 
the motion does not include any gliding. Therefore, the sprint ve-
locity borderlines for LPS systems should be validated in a sepa-
rate study. The other possibility is to distinguish the skating inten-
sity by acceleration values, where our results would preliminarily 
suggest the ranges of ≥ 3, 2–3, 1–2 m/s2 for very high, high, and 
moderate accelerations, respectively. However, this separation might 
still have limits in the assessment of acceleration at higher veloc-
ities, where additional acceleration at high velocity requires high 
intensity effort. A previous study [87] used 2 m/s2 acceleration as 
the criterion for intensive skating, which might mean moderate ef-
fort while starting from stationary position or very high effort when 
already skating at a speed over 17 km/h. Therefore, the validation 
of skating intensity should be done in combination with velocity 
and the additional acceleration each stride.

and defensive zones [83]. Although there is no speed difference in 
the distance ranges, there is an expectation that the most frequently 
used 30 m distance is the foundation for defensive to offensive tran-
sition and provides the same speed information as longer sprints. 
Therefore, we recommend using 30 m distance as a standard for 
future research.

The regression function (Figure 5) showed that ice-hockey sprint 
speed increases along with skating distance (τ = 0.52) up to 
39 m but then plateaus or possibly decreases over longer distanc-
es. Moreover, the reported values over 40 m showed more variabil-
ity and the longer track might not differentiate whether players de-
veloped near maximum velocity quickly enough. This plateau in 
skating speed for longer than 39 m, might be also caused by the 
limit of the ice-hockey ring (61 m) when sprinting over 40 m the fin-
ish will be uncomfortably close to the rink barrier (since the sprint 
skating instructions should be to skate to maximum to 45 m target). 
At the same time as the average speed increases, the average ac-
celeration decreases (Figure 5), which is specifically evident for short 
distances during each skating stride [15]. Therefore there is a need 
to also evaluate the skating technique at which the sprint perfor-
mance was done as players have to be skilled in the propulsion, 
swing phase and glide typical for larger stride lengths and wide in 
highly trained players [24]. Therefore, a critical metric for skating 
technique is the stride count for the distance covered, which is in-
cluded e.g. in skating efficiency index for sprints (between stride and 
time r = 0.342) [28], and might be evaluated automatically from 
a single accelerometer on skate [84]. Thus the ices-hockey sprint 
testing protocol for any distance should include the stride count along 
with reported time, acceleration, and velocity.

One of the crucial aspects of conditioning testing is the game 
requirements and performance relevance. Although sprint 

TABLE 2. Basic data of mean acceleration and speed pooled for analysis.

Distance range (m) 0–7 8–14 15–25 26–32 33–39 40–48

Men

Number of mean values included 25 25 15 48 29 25

Number of subjects 325 663 201 928 445 246

Acceleration (m/s-2) Mean ± SD) 3.43 ± 1.00* 2.92 ± 0.45* 2.03 ± 0.37* 1.51 ± 0.29†† 1.38 ± 0.20†† 1.07 ± 0.90**

Speed (m/s, Mean ± SD) 4.45 ± 0.75* 5.43 ± 0.53* 6.07 ± 0.42* 6.68 ± 0.63† 6.89 ± 0.44† 6.78 ± 0.57†

Women

Number of mean values included 17 4 5 0 2 12

Number of subjects 317 42 39 0 24 160

Acceleration (m/s-2) Mean ± SD) 2.80 ± 0.40 2.45 ± 0.59 1.64 ± 0.14 - 1.21 ± 0.03 0.92 ± 0.09

Speed (m/s, Mean ± SD) 3.98 ± 0.30 5.09 ± 1.01 4.96 ± 0.22 - 6.41 ± 0.08 6.43 ± 0.39

* significantly different to all other distance ranges, † higher than 0–7 m, 8–14 and 15–25 m distance range. †† lower than 0–7 m, 
8–14 and 15–25 m distance and similar to other distances, ** lower that all other distance ranges.
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The main limitation of this study is in the use of average acceler-
ation and velocity which is influenced by the testing distance and 
the inconsistent ages and performance levels. A previous study that 
evaluated skating performance and age showing that sprint time did 
not differ between 18–30 year old players, however, was lower in 
players over 30 [88]. Since there were incomparable standards across 
selected studies, we were not able to rank participants performance 
levels, however the selected distance ranges a reference values should 
be able to distinguish performance differences as one the testing pur-
pose. The photocell method is unable to distinguish vertical, side to 
side and forward acceleration and velocity, which do differ by per-
formance level [10], and might be resolved by using accelerometers 
or 3D kinematics. Future research should avoid these limitations by 
using the same distance and reporting the skating efficiency by re-
ferring to the skating stride number, frequency, or skating efficiency 
coefficient. This study finds that ice-hockey testing is less reported 
in females, which should be amended in future research.

CONCLUSIONS 
Forward skating sprint speed increases with the measured distance 
up to 26 m and do not differ much from longer distance tests, while 
acceleration decreases with a drop below 3 m/s at distance longer 

15 m and longer. The highest acceleration (5.89 m/s2 peak, 
3.31 m/s2 average) was achieved in the shortest distances up to 
7 m which significantly differs from 8–14 m tests. Since 6.1 m is 
the most often reported acceleration distance, we recommend this 
as an apropriate testing reference. The forward skating speed reach-
es its peak between 25–39 m, where 30 m is the most often re-
ported distance and is recommended as the most practical standard 
for game situations and the ability to develop near maximal speed 
quickly. Speed measures for longest distances 40–48 m are unnec-
essary because 30 or 35 m provide similar or possibly higher speed 
values than longer distances. Future research should validate ac-
celerometer and LPS system values to the recommended 6.1 m ac-
celeration and 30 m sprint distance testing in all ice-hockey levels.
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