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rehabilitacji. Terapeuci zajeciowi pracuja z osobami zmagajacymi sie z réznymi
niepetnosprawnosciami, chorobami, zaburzeniami psychicznymi, osobami wykluczonymi
spotecznie, a takie osobami zdrowymi w zakresie poprawy ich funkcjonowania i jakosci zycia.
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pacjenta.
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wspierajacych rehabilitacje, co daje ogromne mozliwosci do zaprezentowania swojego produktu/
ustugi szerokiemu gronu odbiorcéw nie tylko z Europy, ale i catego swiata.

Wiecej szczegotéw pod linkiem: https://ot-europe2024.com
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The impact of suboccipital muscle inhibition on
postural stability in young individuals
Wptyw inhibicji miesni podpotylicznych na stabilnoSc posturalng u mtodych osob

Weronika Zamara'(A-BL.EF) |dzi Siatkowski2(C.L), Matgorzata Wéjcik3(A.C.D.EF)

Student Research Centre Conocimiento, Poznan University of Physical Education, Faculty of Sport Sciences in Gorzow WIkp., Poland
2Department of Mathematical and Statistical Methods, Poznan University of Life Science, Poznan, Poland
3Department of Physiotherapy, Poznan University of Physical Education, Faculty of Sport Sciences in Gorzow WIkp., Poland

Abstract

Introduction. Postural stability is the result of cooperation between the musculoskeletal and nervous systems. The stability of
standing posture ensures the spatial arrangement of the body, where the center of gravity falls within the center of the support
base. FHT (Forward Head Posture) increases the extension in the occipito-cervical joint and upper cervical spine, deepening the
flexion of the lower cervical segment, causing improper contraction of the suboccipital muscles. Disorders in the tone of the
suboccipital muscles may affect the balance.

Objective. The research hypothesis was made that a single 4-minute suboccipital muscle inhibition procedure influences the
change in postural stability values with open and closed eyes in individuals with cranio vertebral angle (CVA) within the normal
range and below.

Materials and Methods. Healthy participants (10 women and 8 men) with an age of 22.7 + 0.58. The participants took part in the
study. They were classified into research groups based on the CVA angle assessment. Postural stability analysis used the
Koordynacja stabilometric platform. Measurements were taken with open and closed eyes, before and immediately after
suboccipital muscle inhibition.

Results. The suboccipital muscle inhibition was observed to affect anterior-posterior (A-P) displacements in group A (CVA < 50)
p-value = 0.0168, with no significant impact in group

B (CVA = 50), p-value = 0.3695.

Conclusion. A single 4-minute suboccipital muscle inhibition procedure does not significantly influence postural stability
parameters in the examined groups, except for A-P displacements with open eyes in the CVA < 50 group.

Keywords
suboccipital muscle, postural stability

Streszczenie

Wprowadzenie Stabilno$¢ posturalna jest wynikiem wspoétpracy miedzy uktadem miesniowo-szkieletowym a nerwowym.
Stabilno$¢ postawy stojacej zapewnia przestrzenny uktad ciata, gdzie srodek ciezkosci miesci sie w obrebie srodka bazy
podparcia. Postawa z przodozgieciem gltowy (FHT) zwieksza wyprost w stawie potyliczno-szyjnym i gérnym odcinku kregostupa
szyjnego, pogtebiajac zgiecie dolnego segmentu szyjnego, co powoduje nieprawidtowe skurcze miesni podpotylicznych.
Zaburzenia w tonusie mie$ni podpotylicznych moga wptywac na réwnowage. Cel. Hipoteza badawcza zaktadata, Ze pojedyncza, 4-minutowa
procedura inhibicji miesni podpotylicznych wptywa na zmiane wartos$ci stabilno$ci posturalnej z otwartymi i zamknietymi
oczami u 0s6b z katem kraniowertebralnym (CVA) w zakresie normy i ponizej. Materiaty i metody. Badanie przeprowadzono na
grupie zdrowych uczestnikéw, w sktad ktorej wchodzito 10 kobiet i 8 mezczyzn, Srednio w wieku 22,7 + 0,58 lat. Uczestnicy
zostali podzieleni na grupy badawcze na podstawie oceny kata kraniowertebralnego (CVA). Analiza stabilnos$ci posturalnej
wykorzystywata platforme stabilometryczng firmy Koordynacja. Pomiary byty przeprowadzane z otwartymi i zamknietymi
oczami, przed i bezposrednio po inhibicji mie$ni podpotylicznych. Wyniki. Zaobserwowano, ze inhibicja miesni podpotylicznych
wptywa na przemieszczenia przednio-tylne (A-P) w grupie A (CVA < 50) z wartoscig p = 0,0168, bez znaczacego wptywu

w grupie B (CVA 2 50), warto$¢é p = 0,3695. Wnioski. Pojedyncza, 4-minutowa procedura inhibicji mie$ni podpotylicznych nie
wptywa znaczaco na parametry stabilno$ci posturalnej w badanych grupach, z wyjatkiem przemieszczen A-P z otwartymi oczami
w grupie CVA < 50.

Stowa kluczowe
miesien podpotyliczny, stabilno$¢ posturalna
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Introduction

The popularity of touchscreen technology and various en-
gaging applications is constantly rising. At present, the
youth is particularly prone to musculoskeletal complaints
due to prolonged smartphone use. The State of Mobile
2023 report indicates an average daily phone usage of 5
hours globally, a 3% increase compared to 2022 [1]. The
most common issue associated with prolonged smartpho-
ne use is Forward Head Posture (FHP) [2]. FHP involves
excessive extension of the upper cervical spine (C,—C,)
and flexion of the lower cervical spine (C,—C,), related to
the shortening of muscles such as the rectus capitis, neck
extensor muscles (suboccipital, semispinalis, and sple-
nius), sternocleidomastoid, and levator scapulae [3].
Changes in muscle length due to postural alterations im-
pact the binding between actin and myosin filaments, cau-
sing changes in muscle force [4]. Several studies have
noted that patients with FHP exhibit significant atrophy of
the suboccipital muscles, including fat infiltration [5].
Uthaikhup et al. [6] suggested a connection between sub-
occipital muscle structure and symptoms such as the lack
of proprioceptive nociceptive inhibition in the dorsal horn
of the spinal cord, potentially leading to postural imbalan-
ce. Adipose tissue may result in inaccurate feedback, le-
ading to the loss of essential information related to muscle
position and tension transmitted to the central nervous
system [5]. The correct head positioning is defined as
a situation where the gravity line passes through the
external auditory canal, cervical spine, and acromion pro-
cess in the sagittal plane [7]. Sensomotor control of a sta-
ble upright position relies on afferent information from
the vestibular, visual, and proprioceptive systems [8]. The
cervical spine plays a crucial role in providing proprio-
ceptive stimuli, reflected in the abundance of cervical me-
chanoreceptors and their central and reflex connections to
the vestibular, visual, and central nervous systems. Neck
muscles have a higher muscle spindle density than other
body muscles; the rectus capitis posterior minor has 36
spindles per gram, the rectus capitis posterior major has
30.5 spindles per gram, while the gluteus maximus has
only 0.8 spindles per gram [9]. Dysfunction in the vesti-
bular, visual, and proprioceptive systems can result in ba-
lance disorders [10-12]. Suboccipital muscle inhibition
(SMI) is widely used in manual therapy, targeting the my-
ofascial region [13-15]. We hypothesized that a single
suboccipital muscle inhibition procedure would influence
head posture correction by altering suboccipital muscle
length and nociceptive response, thereby affecting postu-
ral stability values [16].

Materials and methods

Study Participants: Healthy individuals, 10 women and 8 men,
aged 20-25 years old (22.7 £ 0.58). No gender-based divi-
sion was made; participants were assigned to research gro-
ups based on the CVA angle assessment. The study was
conducted after obtaining approval from the UMP Poznan
Bioethics Committee (KB-88/23) and written consent from
participants.

www.fizjoterapiapolska.pl
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Inclusion Criteria: Healthy individuals. Exclusion Criteria:
Spinal diseases, balance disorders, neurological deficits,
lack of consent to participate in the study.

CVA Angle Assessment: Participants' CVA angles were as-
sessed using photogrammetry and assigned to the FHP gro-
up (n = 10) when CVA angle was < 50° or the normal CVA
group (n = 8) when CVA > 50° [17]. CVA angle is defined
as the angle between a line passing through the seventh spi-
nous process (C,) and the tragus of the ear, and a line paral-
lel to the C, vertebra [18]. CVA angle was assessed using
2D photogrammetry and Max Traq software with serial
number: 534D-584D. The participant assumed a standing
position, upper limbs along the trunk, and lower limbs spa-
ced hip-width apart [19]. The examiner marked the seventh
spinous process (C,) and tragus of the ear. A photo was ta-
ken 1.5 m away from the participant, and the CVA was obta-
ined using the program's tools.

The Postural Stability Assessment: Postural stability analysis
utilized the Koordynacja stabilometric platform. Postural
stability was measured with open and closed eyes, before
and immediately after therapy. The study was conducted in
a standing position; participants stood barefoot on the stabi-
lometric platform, upper limbs along the trunk. Before star-
ting the measurement, the participant was instructed to stand
as still as possible for 30 seconds with open eyes. After the
first measurement, a second attempt was made with closed
eyes.

Suboccipital Muscle Inhibition: During suboccipital muscle
inhibition (SMI), the participant lay supine on a therapeutic
table, and the therapist placed the second and third fingers
of both hands, flexed at the metacarpophalangeal joints to
90°, between the occipital bone and the participant's atlas
[20]. Constant pressure was applied without causing pain.
The intervention duration was 4 minutes, conducted by the
same therapist for each participant.

Statistical analysis was performed using R ver. 4.2.2 softwa-
re [21].

Results

At the beginning of the statistical analysis, the normal distribu-
tion of data for group A (CVA < 50) and group B (CVA > 50)
was confirmed. A normal distribution was observed. The
Student's t-test was then applied to compare postural stabili-
ty values before and after suboccipital muscle inhibition
with open and closed eyes for anterior-posterior, medio-late-
ral displacements, and surface area. Results were also pre-
sented in box plots. The significance level was set at 0.05.

In the first step, an analysis was conducted for postural sta-
bility values with open eyes. Statistical significance was ob-
served in group A with a p-value of 0.0168 for
anterior-posterior deviations (A-P) after inhibiting subocci-
pital muscles (Figure 1). In group B, no statistical signifi-
cance was noted with a p-value of 0.3695 (Figure 2).

Next, the impact of inhibiting postural muscles on medial-
lateral (M-L) deviations in postural stability was examined.
In both groups A and B, no statistical significance was
observed (p-values of 0.3205 and 0.3609, respectively)
(Figures 3 and 4).
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Figure 1. Effect of suboccipital muscle inhibition in group A
on A-P excursions of postural stability with eyes open
(OE_AP_1 - open eyes anterior-posterior before inhibition;
OE_AP_2 — open eyes anterior-posterior after inhibition).
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Figure 3. Effect of suboccipital muscle inhibition in group A
on M-L excursions of postural stability with eyes open
(OE_ML _1 - open eyes mediale-laterale before inhibition;
OE_ML_2 — open eyes mediale-laterale after inhibition)

Subsequently, a statistical analysis for surface area was
performed. Neither group A (p-value = 0.2153, Figure 5)
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Figure 5. Effect of suboccipital muscle inhibition in group A
on area at open eyes (OE_SA_1 - open eyes surface area
before inhibition; OE_SA_2 — open eyes surface area after
inhibition)

44 doi.org/10.56984/8ZG2EF8369

OE_AP

160
L

140
L

120
L

T T
OE_AP_1 OE_AP_2

100
1

Group B

Figure 2. Effect of suboccipital muscle inhibition in group B
on A-P excursions of postural stability with eyes open
(OE_AP_1 - open eyes anterior-posterior before inhibition;
OE_AP _2 — open eyes anterior-posterior after inhibition)
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Figure 4. Effect of suboccipital muscle inhibition in group B
on M-L excursions of postural stability with eyes open
(OE_ML. _1 - open eyes mediale-laterale before inhibition;
OE_ML._2 - open eyes mediale-laterale after inhibition)

nor group B (p-value = 0.4609, Figure 6) showed statistical
significance.
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Figure 6. Effect of suboccipital muscle inhibition in group B
on area at open eyes (OE_SA_1 — open eyes surface area
before inhibition; OE_SA_2 — open eyes surface area after
inhibition)

www.fizjoterapiapolska.pl



The next step involved examining the influence of
inhibition on postural stability values with closed eyes.
Both group A and group B did not exhibit statistical
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Figure 7. Effect of suboccipital muscle inhibition in group A
on A-P excursions of postural stability with eyes closed
(EC_AP_1 - eyes closed anterior-posterior before inhibition;
CE_AP_2 - eyes closed anterior-posterior after inhibition)

For medial-lateral deviations (M-L) with closed eyes, neither

group A (p-value = 0.6958, Figure 9) nor group B (p-value =
0.3444, Figure 10) showed statistical significance.
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Figure 9. Effect of suboccipital muscle inhibition in group A
on M-L excursions of postural stability with eyes closed
(CE_ML_1 — eyes closed mediale-laterale before inhibition;
CE_ML_2 - eyes closed mediale-laterale after inhibition)
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Figure 11. The impact of inhibiting suboccipital muscles in
group A on surface area with closed eyes (CE_SA 1 — eyes
closed surface area before inhibition; CE_SA 2 — eyes
closed surface area after inhibition)
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significance for anterior-posterior deviations (A-P) with
closed eyes (p-values of 0.3739 and 0.2044, respectively)
(Figures 7 and 8).
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Figure 8. Effect of suboccipital muscle inhibition in group B
on A-P excursions of postural stability with eyes closed
(EC_AP_1 - eyes closed anterior-posterior before inhibition;
CE_AP_2 — eyes closed anterior-posterior after inhibition)

Finally, regarding surface area, both group A (p-value = 0.5341,

Figure 11) and group B (p-value = 0.9529, Figure 12) did not
exhibit statistical significance after inhibition.
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Figure 10. Effect of suboccipital muscle inhibition in group
B on M-L excursions of postural stability with eyes closed
CE_ML 1 - eyes closed mediale-laterale before inhibition;
CE_ML _2 - eyes closed mediale-laterale after inhibition)
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Figure 12. The impact of inhibiting suboccipital muscles in
group B on surface area with closed eyes (CE_SA 1 — eyes
closed surface area before inhibition; CE_SA_2 — eyes
closed surface area after inhibition)
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The next step of the statistical analysis involved comparing
postural stability values between groups A and B. Statistical
significance was only observed with open eyes for anterior-

posterior deviations (A-P) before inhibiting suboccipital
muscles (p-value = 0.0321) (Table 1, Figure 13).

Table 1. P-values when comparing group A with group B (OE — open eyes; EC - eyes closed; AP_1 — anterior-posterior
before inhibition; AP_2 — anterior-posterior after inhibition; ML_1 — medial-lateral before inhibition; ML_2 — medial-
lateral after inhibition; SA_1 — surface area before inhibition; SA_2 — surface area after inhibition)

OE 0.0321

0.9795

EC 0.2505 0.7795

8
OE_AP_1

0.06142
0.09492

0.3771
0.1886

0.07217 0.8738

0.1443 0.06982

Figure 13. Comparison between group A and B before inhibiting suboccipital muscles

Discussion

The proprioceptive role of suboccipital muscles is crucial for po-
sture and balance.[22]. Studies by Lee et al. observed differences
in balance control between Forward Head Posture (FHP) and
control groups without FHP [18]. The intervention time for Sub-
occipital Muscle Inhibition (SMI) varies, but it generally ranges
from 2.5 to 5 minutes [13]. Hallgren and co-authors observed an
increase in hip and knee joint range of motion after 2 minutes of
intervention [23], Lee et al. reported a reduction in headache and
improvement in neck function after 3 minutes of intervention
[18]. Antolinos-Campillo et al. showed an increase in hip ROM
after 5 minutes of intervention [5], and Azam et al. reported that
an 8-minute intervention improved gait function in children with
cerebral palsy [24]. Mecagni et al. suggested that there was a
correlation between an increase in ankle joint range of motion
after SMI and improved balance ability [25]. The SMI technique
had a positive effect on elbow extension in patients with cervical
spine injury [20]. According to Heredia Rizo et al. [20],

the SMI technique seemed to have an immediate effect on rela-
xing the suboccipital muscles, improving the alignment of the
craniocervical axis. A manual technique that releases tension at
the occipital level will affect peripheral tension, according to ten-

segrity theory [26]. This theory proposes a structural concept of the
body that explains how the release of fascial tension in one part can
involve the entire structure. Musculofascial techniques performed
in the suboccipital area can have a distant effect on the
locomotor system [23]. Treatments applied to the head area can
reduce stress hormones and heart rate variability [27-29].

Conclusions

A single 4-minute inhibition of suboccipital muscles has no
significant impact on postural stability parameters in the
studied groups, except for anterior-posterior deviations with
open eyes in the group with a CVA angle < 50. Further
research with a larger sample size, considering gender
distribution, and extending the duration of suboccipital
muscle inhibition is needed.
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