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ABSTRACT

Hallux Valgus (HV) and Swallowing Disorder (SD) are two multifactorial postural and biomechanical alterations. It is
very important to look for the incidence of these two conditions in order to promote psycho-physical and postural well-
being. Our study aimed to clinically assess the presence of HV and SD in a large group with different ages spans.
Fours skilled professionals performed the assessment following clinical criteria. A total of 61 volunteers subjects (163.5
+ 14.1 cm; 59.7 £ 156.7 kg; 22.9 £ 13.2 yrs.) were selected for the study. The 51% of the sample showed the HV
alteration, 30% and 73% respectively for male and female. Regarding ages cluster, the HV was present in 44% under
20 yrs., in 53% between 21 and 40 yrs., in 75% over 40 yrs. The 46% of the sample showed a SD condition, 50% and
42% respectively for male and female. As for ages cluster, the incidence of SD was in 50% of subjects under 20 yrs.,
in 41% between 21 and 40 yrs., in 50% over 40 yrs. The 39% of subjects with HV showed a SD condition. On the other
hand, the 43% of subjects with SD showed the HV deformity. HV and SD are postural disorders and most often occur
together. In this framework, HV and SD should be interpreted as sign of global postural alteration and for this reason it
is fundamental to assess them. Further research is needed on these two parameters in order to find out the optimal
relationship between HV and SD.
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INTRODUCTION

Human posture is a global complex system depends on a feedback and feedforward process that involves
sensory organs and neural mechanisms (Cioncoloni et al., 2016; Deliagina et al., 2012). Since the body
posture is continuously regulated on the basis of multisensory information that reaches the central nervous
system (CNS) simultaneously, a non-physiological function of one or more of these organs causes different
postural disorders (Chin, 2018; Dieterich and Staab, 2017; Saito et al., 2009).

Among the foot postural disorders, hallux valgus (HV) represents a common alteration of the forefoot which
affects both genders with higher prevalence among female and diagnosed more frequently in adults (Hecht
and Lin, 2014; Perera et al., 2011). In a seminal work, the HV deformity was defined by Hueter as a lateral
deviation of the great toe at the metatarsophalangeal joint (Hueter, 1877). The HV development occurs in
several stages and its etiology involves both intrinsic and extrinsic factors (Perera et al., 2011). Due to the
direct interaction between foot and ground, several studies have investigated the influence of HV deformity
in many aspects of human movement as walking, running and in body posture features as balance (Cinar-
Medeni et al., 2016; Hida et al., 2017; Xiang et al., 2018).

In a similar way, many research groups have studied the influence of the stomatognathic system on several
physical fitness in patients as well as in healthy people, including athletes (G. Battaglia et al., 2016; G.
Battaglia et al., 2018; Wakasugi et al., 2017; Yoshimi et al., 2018). Indeed, due to the biomechanical
interaction between the cranio-cervical-mandibular structures, the tongue movement has an effect on neck
and upper body muscles influencing the head posture (Messina et al., 2019). Consequently, through the
connection with the spine, the head can modify the whole body posture (Shaghayegh Fard et al., 2016;
Szczygiel et al., 2019). Since swallowing disorder (SD) is an alteration of the physiological tongue movement
that occurs during the act of swallowing, this phenomenon can adversely affect human posture (Begnoni et
al., 2019; Bocquet et al., 2008; Machado Junior and Crespo, 2012; Messina et al., 2019).

It is well known that non-physiological afferents coming from altered organs can negatively affect body
posture through biomechanical connections and myofascial chains between the different segments of the
body (Messina, 2020; Ridola and Palma, 2001; Wilke, Krause, et al., 2016). For this reason, our hypothesis
is that, through the myofascial chains, the presence of these two postural alterations could be concurrent and
considered as a global postural alteration.

Hence, the aim of this preliminary investigation was to assess the incidence of hallux valgus and swallowing
disorder in a large group with different ages spans and investigate any relationship between these two
postural alterations in order to promote psycho-physical and postural well-being.

METHODS

Participants

A total of 61 subjects (163.5 £ 14.1 cm; 59.7 £ 15.7 kg; 22.9 + 13.2 yrs.), 30 males and 31 females, were
randomly recruited and they signed an informed consent to voluntarily participate in the study. The study was
approved by the local ethics committee.

The following exclusion criteria were established for sampling: musculoskeletal and neurological diseases,
musculoskeletal injuries, orthopaedic surgeries. Regarding the inclusion criteria, the participation in the study
was aimed at subjects aged between 6 and 60 years.
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The sampling was carried out performing postural screening in different locations in Sicily which: the
metropolitan city of Catania, and the cities of Mazara del Vallo (Trapani) and Gela (Caltanissetta).

Procedure

Fours skilled professionals performed the assessment according to clinical criteria. In particular, the same
procedure used in a previous work by Messina et al was used to test the swallowing function (Messina et al.,
2019). As concern the qualitative assessment of hallux valgus, an clinical evaluation was carried out,
including physical examination and alignment observation of the first metatarsophalangeal joint (Hecht and

Lin, 2014).

Statistical analysis

In order to study the incidence of these two postural disorders we firstly calculated the percentage (%) of
subjects that showed HV and SD. Afterwards, for both postural disorders we computed the percentage (%)
as for gender (male and female) and three age classifications (< 20 yrs.; 21 < yrs. < 40; > 40 yrs.). Finally,
we calculated the percentage (%) of subjects with HV who also showed SD and vice versa.

RESULTS

As concern the presence of HV, the 51% of the sample showed this condition with an incidence of 30% for
male and 73% for female (Figure 1). Regarding the ages cluster, the HV was present in 44% of subjects
under 20 yrs., in 53% of subjects between 21 and 40 yrs., and in 75% of subjects over 40 yrs.

Incidence of Hallux Valgus (HV) in the sample (n=61)

/
NO HV; 49%

HV; 51%

Figure 1. Incidence of Hallux Valgus (HV) in the sample (n = 61).

As regard the SD incidence, the 46% of the entire sample showed this postural alteration with higher rates in
male than female participants, 50% and 42% respectively (Figure 2). Based on age classifications used, the
presence of SD was in 50% of subjects under 20 yrs., in 41% of subjects between 21 and 40 yrs., and in
50% of subjects over 40 yrs.
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Moreover, the 39% of subjects with HV deformity showed a SD condition. On the other hand, the 43% of
subjects with SD showed HV deformity.

Incidence of Swallowing Disorder (SD) in the sample (n=61)

£ SD: 46%

NO SD; 54% A\

Figure 2. Incidence of Swallowing Disorder (SD) in the sample (n = 61).
DISCUSSION

The aim of our preliminary study was to investigate the incidence of hallux valgus and swallowing disorder in
a large group with different ages spans in order to promote psycho-physical and postural well-being.
Moreover, further purpose of the study was to evaluate any relationship between these two postural
alterations in order to suggest the simultaneous presence of these two disorders as a global postural
alteration. In fact, through the myofascial chains, our hypothesis was to find the concurrent presence of HV
and SD in most of the sample.

The results found do not allow us to confirm our hypothesis and to establish with certainty the relationship
between HV and SD. The incidence of these postural alterations was found in approximately half of the
sample recruited, 51% and 46% for HV and SD, respectively. HV deformity was present with higher rates in
female subjects (73%) and in subjects over 40 yrs. (75%). Our findings are consistent with the scientific
literature showing that this condition is diagnosed more frequently in female than in men and in adults than
in children (Hecht and Lin, 2014). As concern the high incidence rates of SD that we found both for male and
female (50% vs. 42%, respectively) and for the ages cluster used (50%, 41%, and 50% for subjects under
20 yrs., between 21 and 40 yrs., and over 40 yrs., respectively), our outcomes are partially in agreement with
those of some research group (Bhattacharyya, 2015; Monaco et al., 2006). Indeed, our results are in
agreement with Monaco et al who found that almost the 50% of the entire sample they involved showed an
atypical swallowing with a similar distribution between gender (Monaco et al., 2006). In contrast with our
findings, Bhattacharyya reported a lesser rate of swallowing disorder among children (Bhattacharyya, 2015).

It is well known that sensorial alteration of postural receptors, as HV and SD, influence body balance and
postural control (Alghadir et al., 2015; Cuccia and Caradonna, 2009; Gur et al., 2017; Lee and Lee, 2016;
Sadra et al., 2013; Vuillerme et al., 2007). In a recent article, Cinar-Medeni et al performed a single-limb
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stance test in a sample of healthy male subjects without and with HV reporting a lower postural stability in
the latter group (Cinar-Medeni et al., 2016). In a similar way, Hida et al demonstrated that subjects with HV
showed higher plantar pressure on the central region of the forefoot than controls during walking (Hida et al.,
2017). Analogously, many researches showed the influence of swallowing on static postural control and a
SD may lead to skeletal and muscular disorders (Alghadir et al., 2017; Lumbau et al., 2011).

In effect, the muscular system is morphologically connected by connective tissue forming a structural
continuity through myofascial chains (Wilke, Engeroff, et al., 2016; Wilke and Krause, 2019; Wilke, Krause,
etal., 2016). In the seminal work by Meyers, the author defined the musculoskeletal system as a tensegrity
structure composed of myofascial meridians (Myers, 2001). Among the latter, the Deep Front Line myofascia
consists of deep muscles, in continuity through the connective tissue, which extends from the toes of the foot,
including the hallux, to the tongue (Myers, 2001). Moreover, the author suggests a postural function as well
as a movement function of this myofascial track, playing a key role in body balance and during walking
(Myers, 2001).

Based on these premises, we supposed that two postural disorders in distant parts of the body as HV and
SD, due to the direct connection can be exist concurrent and being related. However, based on our results
we are not able to confirm the simultaneous existence of these two postural disorders and to define it as a
global postural alteration.

CONCLUSIONS

To the best of our knowledge this is the first study that investigated the relationship between hallux valgus
and swallowing disorder and further research is needed on these two parameters in order to find out the
optimal relationship between HV and SD. If this hypothesis will be confirmed, it could be useful for movement
specialists in order to establish the most suitable protocol for promoting psycho-physical and postural well-
being in these subjects (Francavilla and Francavilla, 2013; Maio et al., 2020).
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