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‘‘At-Risk’’ Positioning and
Hip Biomechanics of the Peewee
Ice Hockey Sprint Start

Justin D. Stull,*y BA, Marc J. Philippon,y MD, and Robert F. LaPrade,y MD, PhD
Investigation performed at the Steadman Philippon Research Institute, Vail, Colorado

Background: Femoroacetabular impingement (FAI) is becoming a prevalent overuse injury diagnosis among hockey players. In
the adult ice hockey stride, the ‘‘at-risk’’ hip position, defined by internal rotation during flexion and external rotation during
abduction, reportedly increases hip vulnerability to labral injury as a result of FAI.

Hypothesis: Peewee youth ice hockey players display the kinematics for both described at-risk hip positions (internal rotation
during flexion and external rotation during abduction) in the ice hockey sprint start.

Study Design: Descriptive laboratory study.

Methods: Twelve healthy male Peewee ice hockey players (mean age, 10.8 6 0.6 years) participated in this study. Thirty-five
anatomic landmarks were used to analyze the 3-dimensional kinematic and kinetic variables of the hip associated with the ice
hockey sprint start. Ten high-speed (120-Hz) infrared cameras recorded the trials, which were subsequently analyzed with Motion
Monitor software. The sprint start was recorded over 4 defined periods of motion: start, push, swing, and even.

Results: In the ‘‘push’’ period, 11.5� of external rotation was observed concurrently with 13.2� of abduction in the push leg, and
6.8� of internal rotation occurred with 33.8� of flexion in the lead leg. During the recovery phase of the ‘‘swing’’ period, maximum
internal rotation was 5.6� with concurrent hip flexion of 44.2� in the push leg, while lead leg internal rotation reached a maximum of
10.8� with hip flexion of 35.1� during the ‘‘even’’ period.

Conclusion: During the sprint start, youth ice hockey players externally rotate in abduction during the push-off phase and internally
rotate through increasing hip flexion during the recovery phase, displaying the at-risk hip positions of the ice hockey skating stride.

Clinical Relevance: During the sprint start, youth ice hockey players position their hips in a manner that can cause impingement
of the femoral neck against the acetabulum and potentially lead to labral tears and/or articular cartilage damage. This knowledge
could be applied to assist in the prevention of overuse injuries of the hip as youth hockey players mature and increase in skill level.

Keywords: hip; biomechanics; ‘‘at risk’’; femoroacetabular impingement (FAI); youth; hockey; labrum; skating

Among ice hockey players, the hip and groin region is one
of the most commonly reported areas of overuse or noncon-
tact injuries.1,2,4,6,10,17,20 The mechanism for these injuries
has been described in limited detail and without special
attention to youth.2,12,17 While contact injuries have been
reported to be more prevalent than overuse injuries in
youth ice hockey, it has also been reported that overuse
injuries are becoming a more common occurrence within
the youth athletic population.3,19,22,26

One overuse injury of the hip receiving increased atten-
tion is femoroacetabular impingement (FAI). In the past,
many cases of FAI had reportedly been misdiagnosed as
potential groin or abdominal strains,11 but more recently

FAI has become a commonly reported injury among elite
athletes, especially hockey players.2,11,14 Femoroacetabu-
lar impingement occurs when a bony abnormality on the
femur (cam type) and/or the acetabulum (pincer type)
entraps and increases pressure on the acetabular labrum
during movement, potentially leading to labral tears and/
or articular cartilage damage.7 Femoroacetabular impinge-
ment is not only painful, but it can also limit athletic func-
tion, and lead to decreased hip range of motion.11,15,16

Two ‘‘at-risk’’ positions have been identified that increase
the likelihood of acetabular labral impingement by the femo-
ral neck during ice hockey skating. The characteristic abduc-
tion and external rotation positioning of the hip during the
push-off phase (Figure 1A) represents 1 at-risk position; the
second at-risk position (Figures 1B and 1C) is defined by flex-
ion and internal rotation at the culmination of the recovery
phase of the hockey stride.2,8,12,17 There has also been
a reported association between increased speed and the risk
of nonimpact injury to the musculature surrounding the
hip, specifically increasing the risk for a groin strain, report-
edly a common misdiagnosis of FAI.5,11 However, there has
been no study to date, to our knowledge, analyzing the sprint
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start of players at specific earlier stages of physical develop-
ment to identify potential at-risk positions of the femoral
head and neck associated with FAI in a younger cohort.

While there has been a reported association between
genetics and the development of FAI, it has also been specu-
lated that FAI onset could occur as a result of overuse and
recurrent contact (microtrauma) between the femoral epiph-
ysis and the acetabulum from repetitive motion.7,18 Thus, the
injury mechanism of FAI in hockey appears to be, at least in
part, a product of the style of play, amount of on-ice exposure,
and the biomechanics of skating, potentially including on-ice
participation beginning at a young age. Youth ice hockey par-
ticipation is growing,9,25 and the prevalence of overuse inju-
ries has been reported to increase with the level of play
among youth athletics.3,9,21,25 Therefore, it is important to
investigate the ice skating biomechanics that could lead to
future hip injuries as a player ages and increases in skill
level in an effort to determine if possible interventions to
decrease the sequelae of FAI injury are possible.

As FAI becomes a more common diagnosis among young
ice hockey players, it is important that the kinematics of
youth ice hockey skating are evaluated as the first step
in identifying and potentially reducing the prevalence of
future overuse injuries, including FAI, as a result of at-
risk hip positioning. The purpose of this study was to iden-
tify the biomechanics of the sprint start in youth ice hockey
players and evaluate the youth ice hockey sprint form with
special attention toward the identified at-risk kinematics
of ice hockey skating. Our hypothesis was that Peewee
ice hockey players would display at-risk hip positioning
during the sprint start of the ice hockey skating stride.

METHODS

Data Collection

Twelve uninjured, healthy male ice hockey players (mean
age, 10.8 6 0.6 years; mean height, 150.2 6 6.5 cm; mean

body mass, 37.6 6 4.0 kg) with no history of neurologic, ortho-
paedic, or cardiovascular disease participated in a kinematic
analysis of their ice hockey sprint start. All of the participants
were Peewee ice hockey players and by USA Hockey defini-
tion were between the ages of 10 and 13 years.25 Testing pro-
tocols were approved by the Steadman Philippon Research
Institute and before participation, each athlete and his legal
guardian provided written informed consent.

The players were tested on a 6.4-mm–thick acrylic sur-
face manufactured specifically for ice hockey skate testing
(Viking Ice, Wilsonville, Oregon) that was subsequently
sprayed with a silicon-based spray (Electric Slide, Zep,
Atlanta, Georgia) to emulate melting ice and to further
lower skate blade–acrylic friction. Each player wore his
own skates and was given ample time to become accus-
tomed to the testing surface before testing.

Three-dimensional kinematics for each trial were
recorded through Motion Analysis EVaRT (Motion Analy-
sis, Santa Rosa, California), using 10 high-speed (120-Hz)
cameras that employ infrared technology to illuminate 35
retroreflective spherical markers attached to the upper
and lower extremities of the body during the skating stride
(Figure 2). Participants in the study executed 3 sprint
strides beginning at rest with no crossover step, and com-
pleted 10 sprint starts in total.

Data Analysis

Trials were digitized and all marker trajectories were
filtered in Motion Analysis EVaRT software using

Figure 1. Photographic presentation of at-risk hip positions
during the ice hockey sprint start. A, abduction and external
rotation during the right leg push-off phase. B, right leg recov-
ery phase with internal rotation during flexion. C, left leg recov-
ery phase (arrows designate hip at risk). At-risk hip positions,
defined by external rotation during abduction and internal
rotation during flexion, are both demonstrated by Peewee
ice hockey players during the ice hockey sprint start.

Figure 2. Photograph of anterior anatomic locations of
reflective markers for recording 3-dimensional kinematics
of the ice hockey sprint stride. Reflective markers were
placed at anatomic locations with special attention to the
hip and lower body. Kinematics and 3-dimensional Euler
angles were derived from software analysis of infrared cam-
era recordings of the markers through the sprint start.
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a fourth-order Butterworth 10-Hz smoothing parameter.
Using Motion Monitor software (Innovative Sport Technol-
ogy, Chicago, Illinois), 3-dimensional Euler angles were
calculated for flexion, abduction, and rotation of the hip
for both limbs at specific positions of the sprint start.

Five specific points of the ice hockey sprint start were
identified that defined the first and last moments of 4 dis-
tinct periods of the skate stride. The periods were used to
describe the segmented movements for both legs, the
push leg and the lead leg. The push leg was the leg
observed to provide the forward momentum in the first
stride of the ice hockey sprint through a planted pushoff,
and for consistency the right leg for each player was
observed. The lead leg was the leg that reached forward,
taking a step in the first stride of the ice hockey sprint,
and for consistency through the group, in each observed
player the lead leg was the left leg. The first point marked
the beginning of the start period and was identified by the
first movement of the lower body initiating forward skat-
ing (Figure 3B). The second point occurred with the push
leg planted and the stride foot leaving the ice, marking
the beginning of the push period (Figure 3C). The swing

period began with the third time point, which was marked
by the push foot leaving the ice and concurrently swinging
to its maximum forward position (Figure 3D). The fourth
point was marked by the lead leg leaving the ice, defining
the beginning of the ‘‘even’’ period (Figure 3E). The end
point of the even period as well as the total observed sprint
start occurred when the heels of the skater were even in
the sagittal plane of observation (Figure 3F and Table 1).

The 4 defined periods comprised the entirety of the ice
hockey sprint start—the start period, which was defined
by the first observable movement of forward skating; the
push period, with the push foot down and the lead leg flex-
ing forward in stride; the swing period, with the lead foot
down and the push leg swinging from extension forward
to complete a stride; and the even period, with the push
foot down and the heel of the lead leg coming into an
even position in the sagittal plane.

In addition, 2 phases were identified for each leg during
the hockey stride. The push-off phase was defined by leg
positioning on the ice, extending behind the framework of
the body, propelling the skater forward. The recovery phase
was defined from the point in time when the leg left the ice,

TABLE 1
Description of the Hockey Stride Time-Point Identifiers of the Sprint Stridea

Start 2 3 4 Even

Push leg
(right
leg)

Player in ready
position; first
movement

Final position of the
leg before beginning
initial push-off phase

Blade of skate ends
contact with ice,
terminating push-off
phase and beginning
recovery phase

Entire blade of skate
comes into contact
with ice; beginning
push-off phase

Entire blade of
skate is in contact
with ice, in midcycle
of push-off phase;
heels are even with
heel of lead leg in
sagittal plane

Lead leg
(left leg)

Player in ready
position; first
movement

Toe leaves ice, initiating
the first recovery phase,
and reaches in stride

Entire blade of skate
comes into contact
with ice; beginning
push-off phase

Blade of skate ends
contact with ice,
terminating push-off
phase and beginning
recovery phase

Skate is off of ice,
in midcycle of recovery
phase; heels are even
with push leg in
sagittal plane

aThe 5 described time points were used to evaluate the sprint start and served as the beginning and termination points for the 4 periods of
the sprint start.

Figure 3. Photographic progression of the neutral position and sprint period time points during the ice hockey sprint start: A,
neutral position; B, beginning of start period; C, beginning of push period; D, beginning of swing period; E, beginning of even
period; F, end of sprint start. At-risk hip positioning was observed during the push, swing, and even periods of the Peewee
ice hockey sprint start.

Vol. 39, Supplement 1, 2011 At-Risk Hip Positioning in Youth Ice Hockey 31S

 at Bobst Library, New York University on January 16, 2012ajs.sagepub.comDownloaded from 

http://ajs.sagepub.com/


swung forward, and reached for the next step, until the
skate landed on the ice again. For each individual leg, the
2 phases cycled throughout the skating motion.

Determination of hip angles and rotation were mea-
sured by the anatomic markers of the trunk, hip, and thigh
using Motion Monitor analysis from an initial static trial
for each individual. The participant was asked to stand
normally in his skates and remain as still as possible (Fig-
ure 3A). The hip angles from this trial were averaged and
the average was assigned a hip angle of 0� for all planes
under observation during the recorded sprints. All subse-
quent trials of that participant were measured from these
‘‘zero-degree’’ angles. The thigh motion was measured for 3
different planes: flexion (1) and extension (2) in the sagit-
tal plane, abduction (1) and adduction (2) in the coronal
plane, and internal (1) and external rotation (2) in the
transverse axial plane.

RESULTS

The start period began at the first observable movement of
forward skating, and was exemplified by slight external
rotation in both legs as the skater prepared for pushoff,
4.5� in the lead leg and 3.0� in the push leg, displayed in
the change of lower body positioning between Figures 3B
and 3C. Increasing abduction was also identified in the
push leg during the start period as the player began the
pushoff. The push period was characterized by a peak inter-
nal rotation (6.8�) and flexion (36.6�) in the lead leg and
external rotation (11.5�) in the push leg; this positioning is
shown in Figure 1C and displayed graphically in Figure 4.
Additionally, as the push leg extension increased, approach-
ing a peak, abduction reached the maximum observed value
for either leg (push or lead) over the entirety of the recorded
sprint start (21.9�) (Figure 1A). In both legs during the
swing period, rapid changes were observed in all aspects
of hip joint movement. This was the first defined time period
beginning with both legs in midcycle of the forward skating
motion, and several average maximum values were
recorded for the period of sprint start under observation.
Push leg flexion in the recovery phase (45.8�), push leg
internal rotation in the recovery phase (5.6�) (Figure 1B),
and lead leg external rotation in the push-off phase (7.7�)
all experienced maximum values during the swing period.
The greatest rates of change for flexion (2.7�/percent skate
stride over 14% of the sprint stride) and internal rotation
(1.1�/percent skate stride for 6% of the skate stride) during
the observed sprint start were recorded during the even
period in the lead leg (Figure 4).

Flexion was noted prominently during the recovery
phase as the leg was driven forward, taking a new step,
with an average maximum hip flexion of 48.3� 6 14.4�.
Extension was observed during the push-off phase, with
the leg extending behind the body to a mean peak hip exten-
sion of 11.8� 6 15.8�. The average total range of motion arc
for flexion/extension was 60.1� 6 12.3�. Adduction, which
was only observed in 9 of the 12 players, was displayed
when the leg medially crossed its anatomically neutral posi-
tioning during the recovery phase and averaged a maximum

value of 0.4� 6 7.6�. Abduction accompanied the leg extend-
ing laterally outward during pushoff with a mean maximum
of 23.0� 6 9.5�. The abduction/adduction average range of
motion arc was 23.3� 6 9.7�. Internal and external rotation
were observed by leg rotation internally during the recovery
phase to an average maximum of 16.3� 6 14.8� (internal
rotation) and externally during the push-off phase to an
average maximum of 16.8� 611.7� (external rotation). The
average total range of motion arc for internal/external rota-
tion was 33.2� 6 14.0� (Table 2).

During the recovery phase of the sprint start, maximum
internal rotation for each hip occurred concurrently with
the ipsilateral hip approaching maximum flexion (lead
leg: 6.8� internal rotation with 33.8� flexion [push period]
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Figure 4. Peewee hip kinematics of the ice hockey sprint
start: A, push (right) leg; B, lead (left) leg. Average values
are reported for flexion, extension, abduction, adduction,
internal rotation, and external rotation. At-risk positioning,
consisting of internal rotation and flexion, were observed in
every recovery phase of the Peewee ice hockey sprint
start. Legend: �������� flexion/extension; – – – – – adduction/
abduction; ––––– internal/external rotation; diagonal lines,
recovery phase at-risk position; vertical lines, push-off phase
at-risk position.
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and 10.8� internal rotation with 35.1� of flexion [even
period]; push leg: 5.6� internal rotation with 44.2� of flexion
[swing period]) (Table 3). Maximum external rotation and
decreasing abduction were observed as extension neared
its maximum during the push-off phase of the sprint start
(11.5� of external rotation with 13.8� of extension) (Table 4).

DISCUSSION

The results of our study confirmed our hypothesis and indi-
cated that Peewee youth ice hockey players display at-risk
hip mechanics (defined by internal rotation during flexion
and external rotation during abduction) during the initial
push-off and each of the recovery phases of the ice hockey
sprint start. Previously unidentified in youth, these kine-
matics mimic the identified at-risk positions in adults
and could lead to labral injuries in the event of repetitive
contact between the femoral head-neck junction with an
abnormal femoral neck offset and the chondrolabral junc-
tion as a player matures. If cam FAI has asymptomatically
developed in a youth ice hockey player, an increase in
strength and speed associated with physical maturity cre-
ating greater hip forces and rates of rotation in the sprint
start recovery phase could be the catalyst for acetabular
labral injury. If cam FAI formation occurs later in an ice
hockey player’s development, our study indicates that a bio-
mechanical predisposition has already been learned,
increasing the risk for a future injury.

While femoral head-neck abutment with the acetabular
labrum during skating has not been explicitly described in
literature to our knowledge, it has been described preopera-
tively for FAI resection with regard to internal rotation in
90� of flexion. Preoperative hip internal rotation in 90� of
hip flexion has been observed to be 4� 6 5�,13 10� 6 6.0�,23

and having a range from 0� to 15�.27 We observed averages
for peak hip internal rotation of 6.8�, 5.6�, and 10.8� during
maximum corresponding hip flexion of 33.0�, 44.2�, and
35.1�, respectively. The corresponding angles of internal
rotation are based on smaller angles of hip flexion but are
toward the higher limits of observed internal rotation
angles in preoperative surgical studies of FAI, and therefore

still raise concerns that the Peewee sprint start mechanics
may lead to acetabular labral and/or articular cartilage
injury if continued as a hockey player develops.

The at-risk position was observed in both phases of the
Peewee ice hockey sprint start. During the push-off phase,
abduction and external rotation were observed concurrently
while flexion and internal rotation were observed concur-
rently during the recovery phase. At the termination of
the push-off phase, as the skate left the ice, the hip was in
abduction, external rotation, and the least amount of flexion
for the sprint start, displaying 1 type of at-risk positioning.
The youth ice hockey skater’s flexed knee was then driven
forward in the recovery phase. As the leg returned toward
the coronal and sagittal anatomic midlines through adduc-
tion and flexion accompanied by internal rotation during
the recovery phases of the sprint start, the players demon-
strated the second at-risk position to labral impingement
that has been previously described.2,8,17 The maximum
internal rotation observed was accompanied by peaks in
hip flexion during the recovery phases of the sprint start.
This position was noticed in alternating legs (lead, push,
lead) during 3 of the 4 observed periods of the recorded
movement; only the start period was without at-risk posi-
tioning. As the sprint stride progressed, the positioning of
the hip increased the potential vulnerability of the joint
based upon an increase in flexion and a greater rate of
change with respect to internal rotation.

As players progressed through their sprint stride, the
overall trend was an increase in the rate (speed) and total
amount of rotation (range of motion) with respect to flex-
ion/extension and internal/external rotation. The increased
external rotation and abduction in the push-off phase was
most pronounced during the first pushoff, while the
increased internal rotation in the recovery phase became
more exaggerated as the sprint stride progressed. As speed
increased, so too did the extent of the at-risk position of the
hip. Because speed has been reported to be related to
increased groin strains, which have been a reported misdi-
agnosis of FAI in the past,5,11 and speed is also associated
with a greater rate and degree of rotation, we believe that
as speed increases, the risk of possible labral impingement
associated with the at-risk positioning in the ice hockey

TABLE 2
Group Averages and Individual Maximum and Minimum Observed Values of Hip Motion

During the Peewee Ice Hockey Sprint Start (N = 12)a

Individual Maximum Individual Minimum Group Mean 6 SD

Peak hip flexion, deg 85.4 15.5 48.3 6 14.4
Peak hip extension, deg 63.8 225.9 11.8 6 15.8
Flexion/extension total arc of motion, deg 126.6 35.6 60.1 6 12.3
Peak internal rotation, deg 70.8 224.4 16.3 6 14.8
Peak external rotation, deg 76.2 223.0 16.8 6 11.7
Internal/external rotation total arc of motion, deg 81.8 9.9 33.2 6 14.0
Peak adduction, deg 39.9 227.0 0.4 6 7.6
Peak abduction, deg 48.1 6.4 23.0 6 9.5
Adduction/abduction total arc of motion, deg 63.1 9.6 23.3 6 9.7

aThe total arc of motion from full extension to full flexion, full internal rotation to full external rotation, and full abduction to full adduc-
tion degree values are also reported for individual maximum, minimum, and group averages. SD, standard deviation.

Vol. 39, Supplement 1, 2011 At-Risk Hip Positioning in Youth Ice Hockey 33S

 at Bobst Library, New York University on January 16, 2012ajs.sagepub.comDownloaded from 

http://ajs.sagepub.com/


sprint stride also increases. The greatest rate of internal
rotation and flexion was observed during the recovery
phase of the lead leg over the last portion of the sprint
stride (even period), when the players were reaching top
speed. While it has been reported that the musculature
of the hip is more vulnerable to injury as speed increases,
it appears that the integrity of the acetabular labrum could
also be in jeopardy of injury with increased speed in the
presence of FAI as the sprint progresses based on the
observed skating mechanics of this study.

Each period of the sprint start was characterized by
slightly different risks to acetabular labral impingement.
The start period of the sprint began at the first observable
movement toward skating and showed little risk for injury
to the hip, as skaters demonstrated slight external rota-
tion. Slight abduction was also identified during the latter
part of the start phase as the player began to push off but
before the lead foot was lifted off of the ground. The push
period was characterized by a peak in internal rotation
and flexion in the lead leg and a high degree of abduction
accompanied by external rotation in the push leg, both
described as at-risk positions.2,8,17 During the swing
period, rapid changes were observed in all aspects of hip
joint movement in both legs. This was the first observed
period, beginning with both legs in midcycle of the forward
skating motion, and several maximum values were
recorded for the period of observation (push leg flexion,
push leg internal rotation, and lead leg external rotation
all experienced maximum values). The greatest rates of
change for flexion and internal rotation during the
observed skate stride were recorded during the even period
in the lead leg, even though the period only represented
one-half of a full leg stride. The last 3 observed periods of
the sprint start all displayed significant elements of the
sprint mechanics labeled as at-risk positioning.

In a kinematic study of the adult skating stride, higher-
level skaters were shown to have greater angles of flexion
and lesser angles of abduction and external rotation during
their stride.24 The adults were reported to have similar

angles of flexion in the recovery phase of the hockey stride
and similar angles of abduction and external rotation dur-
ing the push-off phase. However, these observations must
be interpreted cautiously; the data collected in our study
were analyzed for peak angles of internal and external
rotation during maximum flexion and abduction, respec-
tively, which occur at slightly different points in the skat-
ing stride than observations reported in the adult study.
Because of differences in data analysis, it is incommensu-
rable to make a direct comparison between studies.

In an effort to prevent future hip injuries from occurring
as players develop physically and skill-wise, coaches and
trainers should consider avoiding excessive developmental
skating drills. These drills include but are not limited to
power skating, which emphasizes the full ranges of hip
motion while building powerful skating strides, often
through the use of resistance bands. These drills often pro-
mote extreme at-risk positions with exaggerated flexion and
internal rotation in the recovery phase and exaggerated
abduction and external rotation in the push-off phase. Ideal
strides for the youth hockey player should be the goal, but
avoiding hip overuse and the potential development of hip
pathologic abnormalities from repeated abutment of the
femoral neck and potential cam lesion at the chondrolabral
junction should be more closely monitored as a primary step
toward prevention of hip overuse injuries in ice hockey.

We acknowledge there were limitations to this study.
Players were observed on a synthetic surface meant to
mimic ice rather than on a real ice surface. However, the
synthetic ice and silicon spray were specifically designed
for use in combination to closely mimic a true ice surface
after resurfacing. In addition, only 1 age group was tested
in this study. However, this age group represented an
average prepubital age for which contact checking begins
and increased on-ice activities commence. The observed
group regularly participated in the full range of ice hockey
activities without a great deal of prior exposure to on-ice
playing time or an increase in body mass, which have
been associated with overuse injuries. Lastly, only asymp-
tomatic volunteers were used as participants in this study
without knowledge of any preexisting FAI symptoms
potentially affecting the individual.

TABLE 3
Maximum Internal Rotation Over Consecutive Periods
of the Skate Stride With Corresponding Skate Phase

in the Ice Hockey Sprint Start (N = 12)a

Leg

Lead
(Left)

Push
(Right)

Lead
(Left)

Maximum internal
rotation, deg

6.8 5.6 10.8

Corresponding
flexion, deg

33.8 44.2 35.1

Corresponding
skate period (phase)

Push
(recovery)

Swing
(recovery)

Even
(recovery)

aInternal rotation in flexion has been described as at-risk posi-
tioning for the acetabular labrum; these values demonstrate the
maximum at-risk positions observed during the sprint start of
Peewee hockey players in alternating legs over consecutive sprint
periods.

TABLE 4
Maximum External Rotation Over Consecutive Periods
of the Skate Stride With Corresponding Skate Phase

in the Ice Hockey Sprint Start (N = 12)a

Leg

Push (Right) Lead (Left)

Maximum external
rotation, deg

11.5 7.8

Corresponding
abduction, deg

13.2 12.0

Corresponding skate
period (phase)

Push
(push-off)

Swing
(push-off)

aExternal rotation in abduction has been identified as an at-risk
position during the skating stride. Peewee ice hockey players dis-
play this positioning during the push period of the sprint start.
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CONCLUSION

In summary, this study has identified the hip kinematics
during the ice hockey sprint start in youth players. As Pee-
wee hockey players performed a sprint start, their hips
experienced at-risk positions that place the femoral neck
in a position that may impinge on the acetabular labrum
and articular cartilage in the presence of cam FAI. These
findings should be taken into consideration when coaches
and trainers are dealing with youth ice hockey players
experiencing hip pain and precautions should be evaluated
to potentially decrease repetitive at-risk positioning in
youth ice hockey skating.
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