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Abstract
Purpose:
Material:

Results:

Conclusions:

Identify the age features of hockey players aged 13-16 years old physical development.

Elite hockey players (n = 83, age - 13-16 years) were surveyed. Standard anthropometric methods for
measuring length and body weight were used. The body mass index (BMI) was calculated.

The average value of the body length of hockey players did not differ from peers, who do not engage in
sports. The cental distribution of the absolute values of the indicator relative to nomograms has been shifted
to the right. Most hockey players had average body lengths. The excess of the average body weight of
hockey players was recorded in comparison with the average population values. The cental distribution of
absolute values was characterized by a significant shift to the right (range 3% -90% percentile). Most hockey
players had a body weight “above average” (55-66%). The group of athletes with body weight and BMI“below
average” was 6% (age from 13 to 15 years).

The physical development of elite hockey players is characterized by an average body length with a tendency
to shift to values “above average” The proportion of hockey players with mean body lengths below the mid-
population is very small. Elite hockey players are characterized by large body weight and BMI compared to
peers who do not engage in sports. As the age increases from the morphological criteria, the body weight

and BMI have the greatest value for the hockey player’s success in sports selection.
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Introduction

The anthropometric profile of athletes is determined by
the two most important interrelated factors: sport selection
and the impact of specific physical (muscle) loads. The
physical development of most adolescents is harmonious
with the mean length and body weight relative to the
population. With the increase in sports experience, the
proportion of athletes with body length and body weight
“above average” and “high” is greater [1-3]. In this case,
the appearance of secondary sexual characteristics in
athletes occurs later in time. The main reason is the delay
in the onset of the pubertal period of development [4, 5].
It is known that anthropometric parameters (length and
body weight) have a high degree of genetic determinacy
[6, 7]. Therefore, the nature and intensity of physical
exertion can have a positive and negative impact on the
pace of physical development [9-11]. Anthropometric
parameters are often used as indicators of the success of
athletes [12, 13].

Adult highly skilled hockey players are characterized
by a relatively large body weight (91.4-94.5 kg) and
body length above the average (185.3-186.5 cm) [14-16].
There is a correlation between the success of international
teams and the body mass indicator and body mass index
(BMI) [17]. A similar relationship is revealed in relation
to the rating of hockey leagues within individual countries
[18]. The power character of the game is typical even for
children and youth hockey with a puck. This causes close
attention to the anthropometric profile of young hockey
players. In various countries, power collisions have been
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permitted since the age of 10-12 years. This leads to a
significant increase in the risk of injury to hockey players
of childhood and adolescence [19-21]. Hockey agents
and scouts of hockey teams pay much attention to the
analysis of the indicators of game statistics and physical
development parameters of prospective players [22]. In
the future, successful athletes participate in competitions
in hockey leagues of North America.

The pubertal period is a critical period of development.
This is reflected in the appearance of relative instability in
the parameters of activity of all functional systems of the
body. There is an active neurohormonal change, which
leads to significant alterations in the physical development
of children. Absence or insufficient consideration of the
age characteristics of a young athlete organism can lead
to a slowing-down in physical development. During this
period, the risk of injury significantly increases. This is
especially noticeable in hockey with a puck [13, 17].

For non-sporting children, there are age-sex regional
nomograms that are used in pediatrics [23, 24]. In the
scientific literature, data on the anthropometric profiles
of hockey players of the pubertal period of development
are few and isolated. However, knowledge of the features
and regularities of the parameters of total body size
and physique in the age aspect are necessary for sports
athletes.

Hypothesis — there are specific features in the
parameters of hockey players’ physical development of
the puberty period of development, depending on age.

Material and methods.
Participants. Male hockey players (n = 83, age 13-
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16 years) were examined. Game role — forward and full-
back. In the distribution of groups were taken into account
the features of physical development: the beginning of the
pubertal period is characterized by great variability in the
parameters of physical development [19]. The distribution
for groups was conducted in steps of one year: 13 years
old hockey players (mean age 13.31 £+ 0.48 years, n =
16); 14 years old hockey players (age 14.22 + 0.42 years,
n = 26); 15 years old hockey players (age 15.22 + 0.43
years, n = 18); 16 years old hockey players (age 16.24
+ 0.44 years, n = 23). As comparison groups, the data
of children and adolescents of the South Ural region of
Russia for 2002-2014 were used. [25, 26]. The study
followed ethical measures to conduct scientific research

in accordance with the Helsinki Declaration.

Organization of the study. The physical development of
hockey players was studied on the basis of the specialized
children’s and youth school of the Olympic reserve
(SCYSOR) “Tractor” (Chelyabinsk, Russia). This school
is one of the best hockey schools in Russia. A prospective
cross-sectional study was conducted. The terms of the
study corresponded to the beginning of the preparatory
period. Anthropometric studies were conducted according
to the standard method using standard instruments [9,
27]. Measurements of body length and body weight
were carried out. BMI is also determined. The research
conditions were standardized: morning time; on an
empty stomach. To assess the characteristics of physical
development of hockey players were used centile tables
[23]. According to the medical-physical examination,
hockey players are healthy children. Therefore, the study
adopted the following distribution of anthropometric
indicators relative to nomograms: interval 25-75%
percentile — “medium”, 25% percentile and less — “below
average”; 75% percentile and above — “above average”.

Statistical analysis. For the statistical processing of
the results of the study it was used a package of statistical
programs “Statistica.10.0”: descriptive statistics methods,
parametric methods for determining the reliability of the
differences between unrelated samples by the Student’s
criterion.

Results.

The average value of hockey players’ length and body
weight was the following: at the age of 13 years - 159.9
+8.3cm, 175.3 + 6.6 cm; at the age of 15 years - 51.9 +

8.0 kg, 64.4 £ 8.0 kg (Table 1). These data did not differ
statistically reliably from the values of anthropometric
indicators of children not engaged in sports [15] (p>0.05).
According to the length of the body, hockey players aged
14 and 16 did not differ from peers who did not engage
in sports [15] (p>0.05). The weight of the body of hockey
players was more (p <0,05). BMI of hockey players had
more indicators of children not involved in sports [15, 20]
(p <0.05 in all cases).

The cental distribution of the absolute values of the
hockey players’ body length (13-16 years) relative to
nomograms was shifted to the right (Table 2). The least
pronounced shift was recorded in the centile interval of
“very high” body length (97% percentile, from 14 years to
16 years). The centrally distributed absolute body weight
of hockey players (13-16 years) relative to nomograms
was characterized by uneven shifts to the right, depending
on ranges and age (Table 2). The most significant shift to
the right was recorded in the range of 3% -90% percentile
in all age groups. The body weight of hockey players (at
13 and 15 years old) with very high values of the indicator
(97% percentile) did not differ from peers who do not
engage in sports. In all the centile intervals, the indicators
of hockey players” BMI (14 and 16 years) relative to
nomograms [23] was revealed a shift to the right. In
hockey players of 13 years old, the shift of the centrally
distributed BMI to the right is determined only for the
range of 3% -75% percentile. The hockey players of 15
years old: the shift to the right is fixed only in the range
of 3% -50% percentile; in the intervals of 90% and 97%
percentile, the absolute values of BMI are even smaller
than in nomograms.

Among the age group of 13 years, 50% of hockey
players had a mean value of body length for the population
relative to nomograms: 38% - “above average” and 12%
- “below average” (Figure 1). In the age group from 14 to
16 years, the value of body length “average” and “above
average” are saved. The relative number of hockey
players with a body length “below average” during this
period was stable (6%).

A group of hockey players with a body weight “above
average” was 55-66% of the total sample (Figure 2). A
group of hockey players with a body weight of “below
average” was 6%. This group was allocated only up to 15
years of age.

Table 1. Anthropometric indicators of hockey players from 13 years to 16 years

Grou n Body length (cm) Body mass (kg) BMI (kg/m?)
p Mim; o Mim; o Mtm; o
i?dyears 16 159,9+2,1,83 51,92,0; 8,0 20,20,5; 2,1
iﬁdVears 26 168,9+1,1; 6,8 59,9+1,5; 8,9 22,140,4; 2,7
c1)|5dVears 18 175,3+1,6; 6,6 64,4+1,9; 8,0 20,940,4; 1,7
c1>|6dyears 23 178,3%1,1; 6,3 74,3£1,63; 9,4 23,310,4; 2,0
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Table 2. Cental tables of distribution of length and body weight of hockey players from 13 years to 16 years

Cental interval

Group

3% 10% 25% 50% 75% 90% 97%
Body length (cm)
13 years old 145,0 152,0 153,5 159,0 166,5 172,0 175,0
14 years old 155,0 161,0 165,0 170,0 173,5 177,0 178,0
15 years old 159,0 165,0 173,0 177,0 180,0 183,0 183,0
16 years old 166,0 170,0 173,0 180,0 182,0 187,0 188,0
Body mass (kg)
13 years old 34,00 43,00 47,50 52,50 56,00 65,00 66,00
14 years old 40,00 48,00 53,50 63,00 65,50 70,00 73,00
15 years old 47,00 48,00 61,00 67,50 70,00 72,00 73,00
16 years old 55,00 61,00 68,00 75,00 79,00 87,00 100,00
BMI (kg/m?)
13 years old 16,2 17,5 18,7 20,5 21,6 23,2 23,4
14 years old 18,7 19,3 19,9 22,1 23,2 25,2 29,2
15 years old 17,3 18,8 19,7 21,1 22,2 23,1 23,1
16 years old 19,3 20,6 22,0 23,5 24,7 25,4 28,6

Fig. 1. In-group distribution of hockey players from 13 to 16 years old according to the body length relative to

nomograms

In 13 years 37% of hockey players were characterized
by BMI “above average”. At 14 years the part of hockey
players of this group increased to 53% (Figure 3).

The proportion of players with average BMI values
in this age group was approximately the same (50-47%).
At the age of 15 most athletes had average absolute
values of BMI: 22% - “above average” and 11% - “below
average”. Among hockey players aged 16 years old 61%
had absolute values more than age-sex norms. “Average”
level is established in 39% of hockey players. The relative
number of hockey players with the BMI level “below the
average” was established in groups of 13 years (13%) and
15 years (12%) old.

Discussion.

The process of sports training for children and
adolescents in SCYSOR is limited by the program on
ice hockey [28]. According to the literature, children
are already selected in the initial training groups, among
whom the majority have average length and body weight
[1]. The proportion of children with “below-average”
parameters is only 17% and 8% respectively. At the same
time, 84% of hockey players in the initial training groups
are developed harmoniously: BMI does not go beyond the
average population values [1]. At the age of 13, hockey
players are comparable in length and body weight with
peers who do not engage in sports. There is no statistically
significant difference in anthropometric parameters.
However, hockey players exceed their peers in terms of
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Fig. 2. Intra-group distribution of hockey players from 13 to 16 years old according to the body weight relative to

nomograms

Fig. 3. Intra-group distribution of hockey players from 13 to 16 years old according to the BMI relative to nomograms

body density. This fact is confirmed by a shift in the values
of the centile distribution to the right along the length and
mass of the body. We were unable to compare data on
hockey players from other regions of Russia: the lack of
up-to-date informative data. Hockey players had large
total body sizes and BMI compared to peers engaged in
football in teams of professional clubs [29].

Players 14 years of age were the same length of the
body with peers who do not engage in sports. At the same
time, there is a distinct tendency of the shift of the centile
distribution relative to the age nomograms to the right.
This is especially true for hockey players with very high
growth. The body weight of 14 summer hockey players
was more in comparison with the teenagers, not engaged
in sports. This is indicated by a shift in the values of the
centile distribution to the right and an increase in BMI.
BMI of 14 years old hockey players has become more
approximate to the values of adult highly skilled hockey
players [16-18]. Compared to peer-to-peer players [29,
30], hockey players of this age have large BMI values,
length and body weight.

At the age of 15 at the length of the body, hockey
players are similar to peers who do not engage in sports.

110

But hockey players are distinguished by large body
weight and BMI. The centrally distributed parameters
of the physical development of players of this age are
characterized by a shift to the right along the length of the
body and an even larger shift in body weight. In this case,
tall hockey players and (or) having a large body weight
(97% percentile or less) do not differ from their peers
who do not engage in sports. According to the BMI the
cental distribution of 15 years old hockey players differs
only in the expansion of the range of average values.
BMI in the zone of high and very high values becomes
less compared with peers who do not engage in sports.
At the age of 15, hockey players from Canada and the
United States begin to be selected as professional teams
[31]. Already at this age they begin to differ from the
players of leading team of Russia in terms of physical
development. Hockey players of Canada are more than
Russian hockey players in total body size and BMI [31,
32]. This fact is due to the existence of a smaller number
of hockey infrastructure facilities in Russia. Therefore,
there is a significant lag behind other leading hockey
countries in the relative number of children and teenagers
engaged in ice hockey. This reduces the competition in
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children’s and youth sports. Indirect influence of the level
of hockey development and the level of competition on
the parameters of the physical development of players is
confirmed by the fact of a shorter body length for hockey
players of the Republic of Belarus [33]. At the age of 15,
the total body size of hockey players with a puck is similar
in their average values to football players [29, 30]. This
is determined by the criteria for sports selection at the
stage of sports improvement when moving to professional
football.

At the age of 16, hockey players differ in their body
weight and BMI from peers who do not engage in sports.
For comparison, we used the data of the leading hockey
teams of the zone “Ural-Western Siberia” [1]. Hockey
players of the South Ural region are distinguished by a
smaller span of centile intervals (“25% -75%” percentile).
They have an extension to the right of the interval “less
than 25% percentile” along the length of the body. The
physical development of elite hockey players in the South
Ural region is characterized by a higher BMI score. 16
years old hockey players are characterized by large total
body sizes compared to football players. This confirms
the specificity of the body weight and BMI for ice hockey.
This is due to the forceful style of fighting on hockey
grounds and a higher probability of injuries in a collision.
Therefore, when selecting young people, coaches pay
more attention to the parameters of body weight and
BMI of hockey players. At the youthful age (17-21 years)
hockey players also have a large mass in comparison with
football players [29] and representatives of cyclic sports
[34].

The BMI value is the selection criterion. This confirms
the existence of a high degree of interrelation between the
BMI and the maximum speed of movement, the level of
speed-strength qualities [29, 35]. Significant BMI values
may increase the risk of injuries among hockey players
[18].

Hockey as a sport belongs to acyclic situational
sports. The success of a competitive struggle depends on
a very large number of factors. This leads to an expansion
of the range and variability of parameters in the model
characteristics of the hockey player. From the age of 13 the
hockey team becomes more variable in length and body
weight. Appears a small group of hockey players with
a body length “below average”. In the future, the intra-
group distribution of players along the length of the body
becomes more stable: a group of athletes with the “below
average” level decreases to a minimum and remains up to
16 years. A group of players with a body weight of “below
average” is very small. This group stands out in the teams
of hockey players only to 15 years of age. The largest
representation in the hockey team has a group with a body
weight of “above average” (with a maximum of 14 and
16 years). Relative heterogeneity in body weight is due
to the discrepancy in the rates of biological maturation
in the pubertal period of development of hockey players
[5, 36]. Hockey players with a shorter body length and
body weight undergo sport selection due to the high
level of development of other qualities of importance for

hockey [37]. In 11-12 and 13 years in the hockey team
appears a group of hockey players with BMI “below
average”. This group is most numerous at the age of 13.
This is due to intra-group differences in the timing of
the onset of puberty. At the age of 14 and 15, the intra-
group distribution of hockey players according to BMI
varies considerably in the ratio between the individual
groups. This is due to differences in the rates of biological
development of players of different roles. At the age of
16, the increase in the absolute body weight of hockey
players contributes to the disappearance of a group of
players with BMI below the average population values.
A significant decrease in intra-group variability is due
to higher requirements to the parameters of physical
development. This is very important to take into account
in sports selection in youth hockey.

Conclusions.

The physical development of elite hockey players
of 13-16 years old is characterized by an average body
length with a tendency to shift to “above average” values.
The proportion of hockey players with mean body lengths
below the mid-population is very small.

Elite hockey players at 14 and 16 years old have
different body weight and BMI compared to peers who
do not go in for sports. The proportion of hockey players
with body weight values below the average population is
very small. This is observed only at the age of 13 to 15
years old.

The physical development of hockey players from 13
to 16 years old is characterized by large total body size
and BMI relative to representatives of other game sports.

As the age increases from the morphological criteria,
the body weight and BMI have the greatest value for the
success of the hockey player in the passage of the stages
of sports selection.
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