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ABSTRACT

Article Info:
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[T Somatotype is a way of describing the human body shape and composition which can affect
postural control. The aim of this study was to evaluate the relationship of somatotype with static, semi-
dynamic and dynamic balances in adolescent, young and middle-aged women.

(VIETIERE Participants were 140 women aged 12-50 years (Mean+SD of age=26.45+10.94) with no skel-
etal abnormalities, lower extremity pain and injury, vestibular and neuromuscular injury. Their anthro-
pometric characteristics were measured and then they assigned into three groups of ectomorph (n=46),
mesomorph (n=45) and endomorph (n=49) based on the heath-carter method. The Y Balance Test (YBT)
was used for assessment of dynamic balance, and for semi-dynamic and static balance measurement, the
Balance Error Scoring System (BESS) was used. Descriptive statistics was used to describe MeanzSD of
age, height, weight, number of errors under BESS, and the reach distance in three directions under YBT.
To determine the relationship of somatotype with static, semi-dynamic and dynamic balance, Chi-square
test was performed considering a significance level of P<0.05.

B Mesomorphic women had better static and semi-dynamic balance compared to the ectomorph
and endomorph groups. In anterior direction under YBT, ectomorph, mesomorph and endomorph groups
had the highest reach. In posteromedial direction, although endomorphs had the poorest performance,
the result was not significant. In posterolateral direction, endomorphs had also the poorest performance.
Better performance of mesomorphs indicated their better muscle strength and structure
which are useful for joint stability and postural control. Moreover, the better postural control of ecto-
morphs compared to endomorphs shows that the mass distribution of more than the height of the
center of gravity until the base of support which is one of the main determinants of stability, is probably
the factor that differentiated their postural control.
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Extended Abstract co-ordination of the somatosensory, visual, and vestibular

systems [1]. The information provided by these three sys-

1. Introduction

ostural control is a complex process, involv-
ing the center of gravity maintenance within
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tems is executed by the Central Nervous System (CNS)
and integrated in the form of an appropriate motor response
to maintain body balance. Balance is actively controlled by
the CNS, which predicts the perturbations of whole body
or trunk movements. A key feature of balance is stability.
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Stability is related to motor control resistance and a smooth
state without changing in response to a perturbation or os-
cillations creating perturbations. Typically, if the posture
returns to its original state during the perturbation, it is
considered as stable. Somatotype is a means of describing
human body shape and condition in addition to height and
weight; it can affect postural control [10-12]. Somatotype
is also used to determine the body types most exposed to
various diseases. Studies have examined the relationship
between body type and health status [14-16] and physical
activity [15, 17, 18]. Previous studies have reported that
postural control is different in different somatotypes; how-
ever, they only examined the effect of somatotype on static
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or dynamic control in one age group. Thus, we examined
the relationship between somatotype and static, semi-dy-
namic, and dynamic postural controls in adolescent, young,
and middle-aged females.

2. Participants and Methods

A total of 140 females aged 12-50 years (MeantSD of
age=26.45+10.94 y) with no skeletal abnormalities, lower
extremity pain, and injury, as well as vestibular and neu-
romuscular injury were included in the study. The study
participants’ anthropometric characteristics were measured.
Then, they were classified into three groups of ectomorph

Table 1. Postural control measurement results based on somatotype groups

Frequency Group
Balance Number of Errors - Total
Ak IEe) (s Ectomorph  Mesomorph  Endomorph
centage
N 13 21 9 43
<3
% 28.3 46.7 184 30.7
N 10 10 7 27
3-6
% 21.7 222 14.3 19.3
N 4 2 7 13
6-9
% 8.7 44 14.3 9.3
Static
N 9 2 9 20
9-12
% 19.6 4.4 18.4 14.3
N 5 6 9 20
12-15
% 10.9 133 184 14.3
N 5 4 8 17
>15
% 10.9 89 16.3 12.1
N 46 45 49 140
Total
% 100.0 100.0 100.0 100.0
N 20 30 18 68
<10
% 43.5 66.7 36.7 48.6
N 20 10 22 52
10-20
% 435 22.2 44.9 371
Semi-dynamic
N 4 5 7 16
20-30
% 8.7 111 14.3 114
N 2 0 2 4
>30
% 43 0.0 4.1 2.9
N 46 45 49 140
Total
% 100.0 100.0 100.0 100.0
Journal of

Sport Biomechanics

Keivan M, et al. Relationship Between Somatotype and Static, Semi-dynamic and Dynamic Postural Control in Adolescent. J Sport Biomech. 2019; 4(4):42-53.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1

Journal of
Sport Biomechanics

(n=46), mesomorph (n=45), and endomorph (n=49) based
on the heath-carter method. Somatotype was determined
based on the dominant component, i.e. >1.5 units of dif-
ference from the other two components [13]. After de-
termining the somatotype, the Y Balance Test (YBT) was
performed to evaluate the study subjects’ dynamic control.

3. Results

One-way Analysis of Variance (ANOVA) results suggest-
ed a significant difference in the mean static, semi-dynamic,
and dynamic balance scores between the three groups of an
ectomorph, mesomorph, and endomorph. Table 1 presents
the postural control measurement results of the somatotype
group. In total, 46.7%, 28.3%, and 18.4% of the meso-
morphs, ectomorphs, and endomorphs had the lowest er-
ror <3 in static postural control, respectively. This was also
observed in the next category (3-6 errors). Regarding the
highest error rate >15, only 8.9% of the mesomorphs had
>15 errors, followed by ectomorphs with 10.9%, and endo-
morphs with 16.3%. In terms of semi-dynamic balance, a
high percentage of mesomorph subjects (66.7%) gained the
lowest error rate <10, followed by 43.5% of ectomorphs,
and 36.7% of endomorphs (Table 1).

4. Discussion

The current study investigated the relationship between
somatotype, and static, semi-dynamic, and dynamic bal-
ance. The obtained results suggested a significant difference
in the static, semi-dynamic, and dynamic balance between
three ectomorph, mesomorph and endomorph female
groups. The mean static balance (i.e. the number of errors in
the Balance Error Scoring System test) in the mesomorph
group (6.66) was significantly higher than the ectomorph
(8.64) and endomorph (10.22) groups. Chi-square test re-
sults revealed that the mesomorph group indicated the best,
and endomorphs demonstrated the poorest performance
in static balance. This finding is consistent with those of
Lee et al. [12] who reported that mesomorphic girls had
substantially better one-sided static stability, compared to
endomorphic and ectomorphic girls; they also reported the
somatotype components effects on the postural stability in
young girls.

The achieved data highlighted that the mesomorphic sub-
jects had a better balance performance, while the perfor-
mance of endomorphs was poor. Muscle strength and struc-
ture are useful for joint stability and postural control; the
might be the main reason for the better performance of me-
somorphs in our study (previous studies have supported the
same finding) [11, 12, 29]. Unlike some previous studies,
the ectomorphs in our study had better postural control than
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endomorphs. Although the high height-to-weight ratio is a
characteristic of ectomorphs, the MeantSD height of these
subjects (1.59+5.92) was not significantly different from
that of endomorphs (1.59+6.35); however, the difference
between the two groups was significant in weight. There-
fore, the height of the center of gravity to the base of sup-
port, which is one of the main determinants of stability, has
not been increased; the mass distribution was probably the
factor that differentiated the postural control of ectomorphs
and endomorphs. Studies have documented that obese peo-
ple with an asymmetric distribution of fat, especially in the
abdomen, are more prone to fall [8].

5. Conclusion

The mesomorphic component of somatotype was as-
sociated with postural control. Besides, the endomorphic
component impaired balance more than the ectomorphic
component. Comparing these findings with those of other
studies revealed the necessity for further investigations re-
garding the postural control of three somatotypes.
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