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ABSTRACT 

The aim of the present study was to evaluate the craniocervical posture in adolescents with different malocclusions 

using a practical photographic posture analysis method. Thirty-two adolescents (10-15 years) were recruited. 

Angle’s Classification was used in malocclusion classification according to the relationship between the upper and 

the lower dental arch. The subjects were divided into three groups as Angle Class I (10 subjects), Angle Class II 

(12 subjects) and Angle Class III (10 subjects). Craniocervical postural assessments were conducted using a 

‘photographic posture analysis’ method.  Photographs of subjects’ habitual standing posture were taken in the 

sagittal plane from 1.5 meters away and analyzed based on three substantial postural angles (sagittal head angle, 

cervical angle and shoulder angle). The data were analyzed using The Shapiro-Wilk test and Kruskal Wallis test. 

No statistically significant differences were detected between three groups (p>0.05), however, sagittal head and 

shoulder angles were signifacantly lower in the Class II and III groups when compared to Class I. According to 

our results, by using the photographic method, no difference was detected in craniocervical posture in adolescents 

with different malocclusions.  
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FARKLI TİPTE MALOKLÜZYONA SAHİP ADÖLESAN BİREYLERDE 

FOTOGRAFİK KRANİOSERVİKAL POSTÜRAL DEĞERLENDİRME 

ÖZ 

Bu çalışmanın amacı, farklı tipte maloklüzyonlu adölesan bireylerin kranioservikal postürlerini, pratik bir yöntem 

olan fotografik analiz metodu kullanılarak değerlendirmektir. Otuz iki adölesan birey (10- 15 yaş) çalışmaya dahil 

edilmiştir. Katılımcıların maloklüzyon tiplerinin belirlenmesinde üst ve alt dental ark arasındaki ilişkiye göre 

Angle Sınıflandırması kullanılmıştır. Katılımcılar Angle Sınıf I (10 kişi), Angle Sınıf II (12 kişi) ve Angle Sınıf 

III (10 kişi) olmak üzere üç sınıfa ayrılmıştır. Katılımcıların kranioservikal postür değerlendirmesinde fotografik 

postür analiz yöntemi kullanılmıştır. Katılımcıların alıştıkları postürde ayakta duruşlarının fotoğrafları 1.5 metre 

uzaklıktan sagittal düzlemde çekilmiş olup, çekilen fotoğraflar üzerinden üç postüral açı (sagittal baş açısı, servikal 

açı, omuz açısı) değerlendirilmiştir. Elde edilen veriler The Shapiro-Wilk ve Kruskal Wallis testleri kullanılarak 

analiz edilmiştir. Üç sınıf arasında istatistiksel olarak anlamlı bir fark saptanamazken (p>0,05), sagittal baş ve 

omuz açılarının değerleri, Sınıf II ve Sınıf III ‘de Sınıf I’e göre daha düşük olduğu tespit edilmiştir. Fotografik 

postüral analiz yöntemi kullanılarak elde edilen sonuçlara göre, farklı tipte maloklüzyonlara sahip adölesan 

bireylerin kranioservikal postüral değerlendirmelerinde farklılık tespit edilememiştir. 

Anahtar Kelimeler: Maloklüzyon, Fotografik Postüral Analiz, Kranioservikal, Adölesan
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INTRODUCTION 

‘Malocclusion’ is defined as a disorder that 

occurs with the loss of normal occlusal 

relationship between the teeth when the 

upper and lower jaws are closed. In 

orthodontics, malocclusion refers to not 

having only dental disorders, but also 

presenting skeletal incompatibility between 

the jaws (1, 2). The main classification of 

malocclusions was performed  by Dr. 

Edward H. Angle in 1889. The relationship 

between the upper and the lower dental arch 

was classified in three classes according to 

Angle’s Classification. Angle Class I occurs 

when the mesiobuccal cusp of the upper 

first molar occludes with the buccal groove 

of the lower first molar. Angle Class II 

occurs when the upper first molar occludes 

anterior to the lower first molar. Angle 

Class III occurs when the upper first molar 

occludes posterior to the lower first molar 

(1, 3). 

‘Posture’ refers to position of the body 

segments related to each other. The 

American Academy of Orthopaedic 

Surgeons (AAOS) defines good posture as 

a state of muscular and skeletal balance (4). 

This balance protects the structures of the 

body against injury or progressive 

deformity by allowing optimum position of 

the thoracic and abdominal organs. The 

good posture exerts minimal amount of 

stress on the body and helps the muscles to 

work with minimal energy consumption in 

the most efficent position (4, 5). In poor 

posture, changes in the alignment of the 

body parts are occurred and this leads to 

malaligments in the body structures and an 

increase in the amount of energy consumed. 

Deviations from the ideal posture may 

increase stress on the tissues around the 

spine, causing lower back and neck pain  

(6). 

 

Nowadays, the incidence of postural 

problems is increasing in both adults and 

adolescents due to advanced technology 

which keeps people in certain positions for 

prolonged hours.  Especially in school-age 

children, it is stated that the rapid changes 

in growth, the use of an asymmetric, heavy 

backpack and the effects of non-ergonomic 

school furniture and spending too much 

time on technological devices may cause  

postural problems (6, 7). Musculoskeletal 

pain is one of the responsible symptoms 

regarding to postural disorders in children 

and adolescents. Especially, shoulder and 

neck regions are important areas for 

musculoskeletal problems and forward head 

posture and shoulder protraction are stated 

as the most common postural problems 

occur in these regions (6-8). 

In the presence of postural problems in head 

posture, the muscles may not work correctly 

and simultaneously. This may adversely 

affectted craniofacial morphology, 

especially in childhood, as the growth of the 

structures in the cranio-dento-facial region 

can be influenced by environmental factors 

as well as genetic factors. Consequently, the 

balance between joints, myofascial 

structures and dental occlusion may be 

disrupted. Deviation from the natural 

position of the head causes tension on the 

soft tissues of the head and neck region; 

thus, it causes different adoptions in the 

skeletal structure.  Therefore, incorrect 

posture can lead to skeletal and dental 

morphological problems such as 

malocclusions (9-11).  In additon, the 

treatment of malocclusions is mostly started 

in childhood and adolescence (12).  It was 

recommended that muscle imbalances 

directly related to craniofacial development 
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should be considered in the treatment of 

malocclusions, especially at the young age,  

in terms of timing, planning and 

determining the mechanics of the treatment 

(13) 

Many authors reported links between 

individuals with dento-facial deformities 

and individuals with forward head posture 

and increased cervical lordosis curve (1, 10, 

14, 15). However, the results of these 

studies are still controversial. Additionally, 

radiography was used in the majority of 

studies.  Even though, the radiographical 

examination is the golden standard for 

determining postural problems, participants 

may be exposed to unneseccary radiation in 

this method. In addition, radiography can be 

time-consuming and expensive.  Thus, the 

present study aimed to contribute to the 

literature using a practical and radition-free 

method for postural assessment. Therefore, 

the objective of the present study was to 

determine possible craniocervical postural 

differences in individuals with different 

malocclusions using a photographic posture 

analysis method.  

MATERIALS AND METHODS 

The study included 32 adolescents (mean 

age: 12.47±1.74 years; mean Body Mass 

Index (BMI): 18.37±3.44 kg/m2). Subjects 

were randomly selected among patients 

who applied to the Ankara University, 

Faculty of Dental Medicine, Department of 

Orthodontics. Postural measurements were 

performed in a physiotherapy and 

rehabilitation clinic of Gazi University, 

Faculty of Health Sciences, Department of 

Physiotherapy. The inclusion criteria were 

being adolescent, having an orthodontic 

craniofacial anomaly and having normal 

vertical face dimension values. Participants 

who had a congenital missing tooth, genetic 

or congenital craniofacial deformities, 

temporomandibular joint disorders, a 

history of upper body surgery or current 

pain limiting activities, scoliosis and 

systemic diseases were excluded from the 

study. The subjects were divided into three 

groups according to cephalometric 

measurements as Angle Class I (10 subjects 

(3 males/ 7 females)), Angle Class II (12 

subjects (7 males/ 5 females)) and Angle 

Class III (10 subjects (5 males/5 females)). 

Malocclusions are classified based on the 

positioning of the upper and lower molar 

teeth. Angle Class I group means that the 

molar position is normal, but there are 

minimum crowding on the anterior zone. 

Angle Class II group is described that the 

first maxillary molar is anteriorly 

positioned relative to mandibular first 

molar. When the maxillary first molar is 

positioned posteriorly to the mandibular 

first molar, it is called Angle Class III. 

Therefore, Angle Class I group was used as 

the control group (16).   

All participants were informed about the 

research procedures before giving informed 

consent. A signed informed consent was 

obtained from all the participants’ families. 

The study was approved by the research 

ethics committee of Gazi University (file 

number: 2019-007) and was conducted in a 

manner consistent with the institutional 

ethical requirements for human 

experimentation in accordance with the 

Declaration of Helsinki.
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For postural analysis, sagittal head angle, 

cervical angle and shoulder angle were 

used. These angles were chosen because 

they were found to be reliable and have 

been commonly used in other studies and 

clinical researches for cranio-cervical 

posture measurements (8, 17, 18)(Figure 1).

 

 

Figure 1: Angles used for postural assessment; x: Sagittal head angle, y: Cervical angle, z: 

Shoulder angle 

Sagittal head angle: The angle between a 

horizontal line through the tragus of the ear 

and a line drawn through the tragus of ear to 

the external canthus of the eye. This angle 

indicates the position of the head relative to 

the neck. 

Cervical Angle: The angle between a 

horizontal line through the spinous process 

of 7th cervical vertebrae (C7) and a line 

drawn from C7 to the tragus. This angle is 

used to define the forward head position. 

Smaller angles indicate more forward head 

posture.                                                         

Shoulder angle: The angle between a 

horizontal line through the midpoint of the 

humerus and a line drawn from the midpoint 

of the humerus to spinous process of C7. It 

defines retraction or protraction of the 

shoulders. All postural measurements and 

the photographic analysis were performed 

by the same researcher who was 

experienced in the assessment of postural 

alignment. Analyzes of photos were 

subsequently performed using ImageJ 

computer software.            

 Statistical Analysis 

Statistical analysis of the study was 

performed using the Statistical Package for 

Social Sciences (SPSS; version 22.0; SPSS 

Inc., Chicago, IL, USA) and the statistical 

significance level was defined as p<0.05.  

The Shapiro-Wilk test was used to assess 

normality. For the descriptive statistics, the 

median and interquartile ranges between 

quarters were calculated. Differences 

between groups were analyzed using 

Kruskal Wallis test.  
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RESULTS  

A total of 32 participants (17 females and 

15 males) aged 10 to 15 years were 

recruited in the study. Characteristics of 

subjects were shown in Table 1.    

 

No statistically significant difference was 

detected between groups for age, BMI and 

gender (p>0.05).  

Table 1. Class characterization regarding age and BMI 

 

 

Variables 

Class 1 Class 2 Class 3  

p Median (IQR) 

(25th-75th 

percentile) 

Median (IQR) 

(25th-75th 

percentile) 

Median (IQR) 

(25th-75th 

percentile) 

Age (years) 12.50 

(10.75-14.25) 

12.00 

(11.00-14.00) 

13.00 

(10.75-14.00) 

0.997 

BMI (kg/m2) 18.40 

(16.32-20.25) 

16.65 

(14.85-19.77) 

18.60 

(15.65-22.62) 

0.652 

IQR: The interquartile range. BMI: Body mass index. Statistical significance (p < 0.05). 

Comparisons of postural variables between 

the study groups were given in Table 2. No 

statistically significant differences were 

found between the groups for no variables 

(p>0.05). 

However, sagittal head and shoulder angles 

were significantly lower in the Class II and 

III groups compared to Class I group. 

Cervical angle showed the highest value in 

Angle Class II group. 

Table 2. Comparision of postural variables between three classes 

IQR: The interquartile range. Statistical significance (p < 0.05).

Variables Class Median (IQR) 

(25th-75th percentile) 

p 

 

Sagittal Head Angle (Degree) 

Class 1 24.76 

(16.26-26.04) 

 

0.380 

Class 2 18.55 

(15.12-24.83) 

Class 3 18.26 

(17.27-19.87) 

 

 

Cervical Angle 

(Degree) 

Class 1 49.58 

(48.71-56.31) 

 

0.193 

Class 2 54.45 

(46.60-57.50) 

Class 3 47.62 

(46.03-51.06) 

 

 

Shoulder angle 

(Degree) 

Class 1 44.01 

(28.18-5.30) 

 

0.934 

Class 2 40.46 

(33.80-44.21) 

Class 3 34.70 

(31.68-50.19) 
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DISCUSSION 

The main objective of this study was to 

determine whether individuals with 

different malocclusions had craniocervical 

postural differences using a photographic 

posture analysis method. The results 

indicated that sagittal head and shoulder 

angles were lower in the Angle Class II and 

III groups when compared to Class I group. 

However, the differences between three 

groups did not reach to a statistically 

significant level.  

The effect of posture on malocclusion is 

controversial in the literature. This may be 

related to determining the postural status by 

using different methods. For example, 

D’Attilio M et al. evaluated the cervical 

posture in Class I, II and III occlusions by 

using cephalograms. In their study, cervical 

spine was analyzed by dividing into three 

segments as upper, middle, lower. They 

reported that the lower cervical spine in 

Class III was significantly straighter than 

the other classess and children in skeletal 

Class II had more head extension in the 

middle segment of the spinal column (19). 

In another study, Lippold et al. examined 

the sagittal profile of the spine in adults with 

Class II and Class III malocclusions using 

rastersterography. While they observed 

increased thoracic inclination and the jaw 

position in Class II, smaller thoracic angles 

were detected in Class III (20). In contrast, 

Sinko et al. compared body postures with 

video rastersterography in subjects skeletal 

Class II and Class III, and found that the 

apex of thoracic kyphosis was more cranial 

in subjects Class III than in subjects Class II 

(21). In addition to this, Nobili et al. 

analyzed this relationship by means of 

posturography and concluded that subjects 

with Class II malocclusion exhibited an 

anteriorly displaced body posture, whereas 

subjects with Class III malocclusion 

exhibited a posteriorly displaced body 

posture (15). In different study with a large 

population, there no correlation was 

determined between posture and skeletal 

occlusions (22). Since the present study 

used the different method and variables in 

previous reports, comparisions across 

studies are difficult. Although using 

different analysing methods, most of the 

studies in the literature reported that 

subjects in Class II had a significantly 

higher cervical lordosis and thoracic angles 

compared to subjects in Class I and Class III 

(1, 23). The present results, especially 

regarding to Class II, are in agreement with 

literature. 

Decreases in the craniocervical angles 

indicate an increase in forward-head 

position, cervical lordosis and kyphotic 

posture. According to the results of the 

present study, there were differences in the 

angles showing postural alignment between 

three classes. In Class II and Class III 

individuals, decreased sagittal head, 

cervical and shoulder angles were observed. 

The results of the present research tend to 

follow most of the similar studies in the 

literature. The fact that the difference was 

not detected statistically may be related to 

number of subjects in each class. 

Additionally, previous researchers observed 

that, morphological development of the 

upper segments of the spine is linked to 

facial development (19). The participants  

(10 to 15 years old) in the present study 

were selected from adolescents whose body 

growth is still continuing. Therefore, 

especially in younger participants, changes 

43 
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in the postural angles may be observed in 

subsequent measurements.  

In the present study, a photographic method 

was used for postural assessment. This 

method is simple, cost effective and easy to 

use. Therefore, it is largely accessible for 

many researchers.  Due to all these positive 

properties, the photographic method could 

be useful tool for posture evaluations in 

occlusal problems. It has been reported in 

previous studies that this method is a valid 

and reliable assessment method in 

adolescents (5). In similar studies which 

investigating the relationship between 

malocclusion and posture in the literature, 

the most commonly used methods included 

radiography and rasterstereography. The 

photographic method may be more widely 

implemented in the clinical postural 

assessments, however the criteria 

validitation by using golden standard 

should be performed in future studies.  

To best to our knowledge, Gadotti et al. 

(16), Deda et al. (24) and Iacob et al. (25)  

used photographic postural assesment in 

these subjects group previously. Gadotti et 

al. (16)  and Deda et al. (24) determined 

anteriorization of the head in Class II 

individuals compared to Class I and Class 

III individuals. However, no difference was 

detected between three classes in the 

present study. This may be related to the 

methods used in studies. For evaluating the 

head posture Gadotti et al. and Deda et al. 

used a single angle which was  different  to 

the present study.  However, in the 

literature, the angles used in the present 

study are mostly recommended ones  (18, 

26, 27). One other study performed by Iacob 

et al (25)  evaluated frontal and lateral 

angles in malocclusions. Even if they 

detected a difference in frontal exam, they 

reported no statistically differences between 

groups in the lateral exam as in the present 

study.  However, contrary to the our study, 

Iacob at al. did not evaluate Class II and 

Class III participants separately.  

In the present study, the major limitation is 

the small sample size. The literature review 

shows that the number of participants 

included in similar previous studies varies 

between 20 and 120 (16, 19, 28, 29). The 

initial participant goal in the present study 

was to reach a higher numbers. 

Unfortunately, more participants cannot be 

employed due to current conditions related 

to Covid-19 pandemic. Therefore, this 

study was considered a preliminary study of 

investigating relationship between posture 

and malocclusions using photographic 

method. Further studies with larger 

participants using the photogaphic method 

may present different results.  Additionally, 

investigating whether there are differences 

in the activation of the muscles in the head 

and neck area, in individuals with skeletal 

malocclusion should be further investigated 

by using objective methods such as 

ultrasonography and electromyography.   

CONCLUSION 

In the present study, using the photographic 

postural assessment method, no difference 

was detected in craniocervical posture in 

adolescents with different classes of 

malocclusion. 
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