Journal of

Sport Biomechanics

Research Paper a ‘ m

Patterns of Muscle Activity Measurement in Male Students With Forward Head
Posture Compared to Healthy Peers During Running

*Amirali Jafarnezhadgero® ¢, Saeideh HeshmatiZadeh? , Somaye Salahi-Movasagh?, Farzaneh Saki*

1. Assistant Professor of Sport Biomechanics, Department of Physical Education and Sport Sciences, Faculty of Educational Sciences and Psychology, University of
Mohaghegh Ardabili, Ardabil, Iran.

2. Master of Science Student of Sport Biomechanics, Department of Physical Education and Sport Sciences, Faculty of Education Sciences and Psychology, Univer-
sity of Mohaghegh Ardabili, Ardabil, Iran.

3. Master of Science Student of Sport Injuries, Department of Sport Injuries, Faculty of Physical Education and Sport Sciences, University of Allameh Tabatabaii,
Tehran, Iran.

4. Assistant Professor of of Sport Injuries, Department of Sport Injuries, Faculty of Physical Education and Sport Sciences, Bu Ali Sina University, Hamadan, Iran.

Use your device to scan
and read the article online

[STETICTE Jafarnezhadgero A, & Heshmatizadeh S. [The Timing Pattern of Selected Muscles in Male Children With Forward
Head Posture Compared to Healthy Control Ones During Running (Persian)]. Journal of Sport Biomechanics. 2019; 5(1):38-49.
https://doi.org/10.32598/biomechanics.5.1.4

d - https://doi.org/10.32598/biomechanics.5.1.4

O]
. ABSTRACT

Article Info: The aim of this study was to evaluate the muscular activity timing during running in male chil-
Received: 12 Dec 2018 dren with forward head posture compared to healthy control ones.

Accepted: 25 Apr 2019 © [MIETEEE 12 healthy male children with forward head posture (age: 11.7+1.4 years; height: 149.7+6.2
Available Online: 01 Jun 2019 cm; Mass: 38.0+4.7 kg) and 16 healthy male children (age: 11.8%1.5 years; height: 148.2+6.6 cm; mass:

39.6+0.4 kg) were volunteered to participate in this study. The timing of muscular activity for erector
spinae (cervical region), sternocleidomastoid, serratus anterior, upper and lower trapezius muscles of
both right and left sides were evaluated during barefoot running. Muscular activity was recorded with a
16-chanels electromyography system. Independent sample t-test was used for statistical analysis.

(B Finding did not demonstrate any significant differences in onset and offset of muscular activity
during walking between both groups (P>0.05). The time duration of right erector spinae muscle in the
healthy group was greater than that forward head group about 41 ms (P=0.024). Also, the time duration

Key words: of left sternocleidomasteoid in the healthy group was longer than that in the forward head group by 64
Running, Forward : ms(P=0.037).
head posture, Muscu- In sum, these results could be used in rehabilitation protocols for children with forward head
lar activity timing i posturein clinical settings.
Extended Abstract position for a long time could alter head posture. It could
eventually lead to a weakening of the body, i.e. a Forward
1. Introduction Head Posture (FHP), which is a deviation from the neutral

or normal position [1, 2]. Normal position is defined as a
he head makes up 6% of the total body line of gravity that passes through the external auditory ca-
weight; the spine, neck, and other joints con- nal of the spine and neck and from the front to the thoracic

nect to the muscles through the kinematic vertebrae [3]. This condition must be morphologically ac-
chain. Keeping the cervical spine in a fixed
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ceptable. Besides, one must be able to maintain a state of
discomfort and painlessness.

The FHP is among the most frequent abnormalities in pa-
tients with cervical disorders [4]. Studies have estimated
its prevalence to be 66%-80% (5). The FHP refers to the
anterior position of the head relative to the trunk concern-
ing a vertical reference line [7 ,6]. However, the pattern
of muscle activity measurement in people with anatomical
abnormalities, especially in those with FHP complications
during running, has rarely been studied.

The present study aimed to evaluate the measurement pat-
tern of selective trunk and cervical muscles activity in high
school students with anatomical abnormalities, compared
to their healthy peers. The measurements were conducted
during the onset and time of activity and muscle activity
decline in running. Evaluating muscle activity based on the
measurement variables of the mentioned cases can provide
useful information for rehabilitation in these individuals.

2. Participants and Methods

This was a cross-sectional study. It was conducted using
information from previous studies to estimate the sample
size of >24 people to obtain statistical power of 0.8 at a sig-
nificant level of P<0.05 [21]. The study subjects included
16 healthy boys and 12 boys with FHP. The study partici-
pants’ head angle was measured by goniometer.
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Using a 16-channel Wireless Electromyography (EMG)
(BTS FREEEMG300, BTS Bioengineering, Italy) with bi-
polar disposable surface electrodes, erector spinae (cervical
part), sternocleidomastoid, upper trapezoid, anterior inden-
tation, and upper and lower trapezius (right and left) were
recorded while running. The center-to-center electrodes dis-
tance was equal to 2 cm [23].

The electrical signals were recorded at a sampling fre-
quency of 1200 Hz. Low-pass filter 500 Hz and the high-
pass filter 10 Hz and 60 Hz non-pass filter (to remove
AC power noise) were used to filter raw Electromyogra-
phy (EMQG) data [26] . The machine’s gain was set at 1000.

3. Results

The obtained findings suggested no statistically signifi-
cant difference between the two groups in the onset of the
muscle activity (erector spinae, sternocleidomastoid, up-
per and lower trapezius, left and right anterior indentation)
(P<0.05). The effect size values were in all cases, from
small to medium (Table 1).

Furthermore, there was no statistically significant differ-
ence between the two groups in terms of the ending phase
of muscle activity (erector spinae, sternocleidomastoid, up-
per and lower trapezoid, left and right anterior indentation)
(P<0.05). The effect size values were small to medium in
all cases.

Table 1. The time of the muscle activity onset during the running phase in two groups of healthy boys and with FHP complications

MeantSD
Side Muscle Significant Size Effect Level
Healthy FHP
Erector spinae -149.1£267.3 -99.1+33.8 0.527 0.332
Sternocleidomastoid -95.8+129.4 -109.2+#151.2 0.802 0.09
Wright Upper trapezoid -87.3166.4 -135.44£115.2 0.175 0.264
Anterior indentation -94.1£1313 -61.8+16.7 0.345 0.436
Lower trapezoid -90.9t68.8 -194.8+344.8 0.248 0.502
Erector spinae -93.2437.6 -63.9+39.2 0.223 0.673
Seredeiemasiai -91.9+111.4 -75.3+22.6 0.616 0.247
Left Upper trapezoid -75.6£121.1 -87.7+32.8 0.741 0.157
Anterior indentation -112.9£123.6 -79.6£37.8 0.377 0.206
-71.7+18.3 -73.5%27.9 0.848 0.077

Lower trapezoid

*Significance level: P<0.05

Journal of
Sport Biomechanics

Jafarnezhadgero A & Heshmatizadeh S. The Timing Pattern of Selected Muscles in Male Children. J Sport Biomech. 2019; 5(1):38-49.



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

Journal of
Sport Biomechanics

4. Discussion

The present study evaluated the timing pattern of trunk
and neck muscles in male students with FHP disorder, com-
pared to their healthy peers during running. Besides, there
was no statistically significant difference between the two
groups at the beginning and end of the selected muscle ac-
tivity.

A study compared shoulder muscle memory in patients
with idiopathic neck pain and a healthy group. The relevant
data indicated that the anterior indentation muscle delayed
the onset and duration of shorter activity during dynamic
movements [27]. They also found no significant differ-
ence in the onset and duration of trapezius muscle activity
between patients with idiopathic neck pain and the healthy
group [27]. Cools et al. reported no significant difference in
the time of activity in the upper trapezius muscle between
the controls and the group with shoulder pain syndrome
during running [19]. Some researchers argued that people
with musculoskeletal disorders have more muscle activity
than healthy individuals, especially in the trapezius muscles

[28, 29]. These changes in neck posture can lead to abnor-
mal movement patterns in this area [12]. Some studies have
documented that changes in muscle activity were associ-
ated with changes in muscle frequency [30].

5. Conclusion

The onset and end of the selective trunk and neck muscle
activity in the running phase demonstrated no statistically
significant difference between the healthy individuals and
those with FHP disorder. However, the activity duration of
the erector spinae muscles of the right side and sternoclei-
domastoid of the left side were greater in the healthy group,
compared to the FHP group. Additionally, more activity in
these muscles was attributed to their weaker muscles. These
findings could be used in the rehabilitation of people with
FHP in therapeutic settings.
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