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Abstract — Posture can be defined as the overall position 

and spatial orientation of the human body and its members 
relative to each other. The study of posture can be applied 
either static, with the subject standing still. Objectives: to 
identify and quantify the static posture alignment of individu-
als who were either symptomatic or asymptomatic for cervical 
pain. Methods: A cross-sectional study was carried out on 
subjects with cervical pain and individuals with no complaints 
of pain. The procedure consists in placing markers on specific 
points. Several views, following the protocol of the Posture 
Assessment software, regarding the measurement of angles (in 
degrees) and differences in lower leg lengths (in centimeters). 
Angles were analyzed through the comparison of averages 
between the groups using test t Student, (alpha=5%). Results: 
There enrolled 27 subjects. There were differences in horizon-
tal alignment of head (3.37x1.33), acromia (2.60x1.18), iliac 
spines (2.91x0.67), vertical alignment of head (25.70x18.26) 
and in length of lower limbs (1.36x0.75) in respect to cervical 
and asymptomatic subjects. Conclusions: Was possible identify 
and quantify the static posture alignment of individuals with 
and with no cervical pain. The data obtained suggest the pres-
ence of asymmetry in all the symptomatic individuals studied. 
The data obtained suggest the presence of overall asymmetry 
in all the symptomatic individuals studied. 
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I. INTRODUCTION 

As the support for the body, having to withstand consid-
erable impact and load, the spine is generally involved in 
bodily disorders of a postural nature [1]. Posture can be 
defined as the overall position and spatial orientation of the 
human body and its members relative to each other [2]. 

Human posture has been studied in its biomechanical as-
pects. Structural and functional disorders cause imbalances 
and compensatory behavior that could cause important 
alterations. The study of posture is applied, which can be 

either static or dynamic [3]. Static posturography addresses 
erect, undisturbed posture, with the subject standing still 
[4]. 

To quantify posture assessment methods, a large number 
of diagnostic instruments have been used in the physiother-
apy field, such as the isokinetic dynamometer and comput-
erized posturography. These devices are currently consid-
ered the most precise, objective manner to perform posture 
assessments [5]. Photography is a common and quite effec-
tive procedure, as it allows analysis through the recorded 
image. Thus, visualization becomes more detailed, with a 
lower margin of error, which cannot be said for methods 
that depend upon the subjectivity of the evaluator.  

The aim of the present study was to identify and quantify 
the positioning of body segments of subjects with cervical 
pain in an erect posture from the anterior, posterior, right 
lateral and left lateral views and compare these subjects 
with asymptomatic individuals using posture assessment 
software. 

 

II. WRITING THE PAPER 

A. Methods 

A cross-sectional study was carried out with individuals 
who were either symptomatic or asymptomatic of spine 
cervical pain. Subjects were divided into two groups: as-
ymptomatic individuals and those with cervical pain. The 
following were the inclusion criteria for the two groups: 
sufficient cognitive level to understand the procedures, 
following orientations, and answer questions related to 
patient history; no use of prosthetics or braces; no lasting 
effects of any accident that cause limitations in active 
movement; and no history of neurological disease or syn-
drome. 

The following materials were used: Digital camera; tri-
pod; polystyrene passive markers; blackboard; white chalk; 
non-extendable millimeter scale; digital scale (Filizola); 
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plumb line marked with two polystyrene balls. The protocol 
for the subject history was provided by the SAPO postural 
assessment computational software program, available at 
http://sapo.incubadora.fapesp.br.  

Following the localization of the anatomic demarcation 
points, subjects were photographed in anterior, posterior, 
right lateral and left lateral views. Small polystyrene foam 
balls cut in half were used as markers. The balls were previ-
ously prepared with double-face adhesive tape and placed 
over the specific anatomic points. A blackboard was used in 
order to assure the same base in the four photographs. Sub-
jects positioned themselves freely atop the blackboard for 
the first photograph and the outline of their feet was traced. 
Subjects were instructed to position themselves directly 
upon the same mark for the subsequent photographs. The 
camera was positioned three meters from the subject. A 
plumb line marked with two polystyrene balls place one 
meter apart was used for the calibration of the photo. 

Anatomic points were marked on the head, trunk and 
lower limbs. The choice of anatomic points was made based 
on criteria regarding relevant clinical analyses. Such points 
were chosen for their importance to scientific research and 
for the possibility of minimizing errors in localization 
through knowledge regarding palpatory anatomy [6]. 

The photographs were transferred to a computer using a 
USB interface and analyzed on the SAPO program. These 
points are part of the computational program employed. As 
the present study did not take into consideration the sides 
referring to the inclinations of the segments, the angle 
measurements were considered in module. 

Analysis of variance (Test t Student) was used in the sta-
tistical analysis for the comparison of averages between the 
two groups. Data were compiled on the Microsoft Excel and 
Epi-Info 6.04 software programs. 

 

B. Results 
 

Twenty-seven subjects participated in the study, 13 
(48%) with neck pain and 14 (52%) with no complaints of 
pain. Thirteen subjects (48%) were male and fourteen were 
female (52%). The age of the participants ranged from 35 to 
55 years, with an average of 40,42 years of age. Tables 1 
and 2 display the results of the ANOVA test. 

In the anterior view, horizontal alignment of the head 
was different between the two groups (p = 0.004). In the 
trunk region, the angle measurement between the two ac-
romia and the two anterior superior iliac spines exhibited 
the greatest significant difference between the groups (p < 
0.001). Subjects with cervical pain exhibited difference in 
length between the lower limbs when compared to the other 

group (p<0.04). There was a significant difference between 
groups regarding the vertical (p = 0.04) and horizontal (p = 
0.07) alignment of the head in the right lateral view. All 
subjects with cervical pain exhibited forward lean from the 
center of gravity. No significant difference between groups 
was observed in the posterior and left lateral views. 

 

Table 1: Average angle values in degrees, assessed in the anterior and 
posterior views, with respective standard deviation (sd) for 27 subjects 
pertaining to the cervical pain (CA) and asymptomatic (AA) groups. 

Anterior view 
CA (sd) AA (sd) 

Head    

Horizontal alignment of head # 3.37 (1.72) 1.33 (1.19) 

Trunk    

Horizontal alignment of acromia  1.89 (1.14) 1.05 (1.11) 

Horizontal alignment of anterior supe-
rior iliac spines# 2.60 (1.59) 1.18 (0.70) 

Angle between the two acromia and the 
two anterior superior iliac spines# 2.91 (1.78) 0.67 (0.48) 

Lower limbs    

Frontal angle of lower right limb 3.55 (2.54) 2.45 (1.98) 

Frontal angle of lower left limb 2.97 (2.05) 2.37 (2.18) 

Difference in length of lower limbs (R-
L) 1.36 (1.29) 0.75 (0.46) 
Horizontal alignment of tuberosity of 
tibias 3.29 (3.11) 2.77 (1.93) 

Right Q angle 23.63 (9.46) 19.26 (12.84) 

Left Q angle 18.47 (11.24) 19.70 (11.52) 

Posterior View     

Trunk    
Horizontal asymmetry of scapula in 
relation to T3 13.76 (13.15) 16.20 (14.71) 

Lower limbs    

Right leg/hindfoot angle 7.32 (5.63) 9.58 (6.87) 

Left leg/hindfoot angle 10.71 (5.39) 12.97 (8.10) 
# p-value <0.01 
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Table 2: Average angle values in degrees, assessed in the right and left 
lateral views, with respective standard deviation (sd) for 27 subjects per-

taining to the cervical pain (CA) and asymptomatic (AA) groups.  

Right Lateral View CA (sd) AA (sd) 

Head    

Horizontal alignment of head (C7) 44.21 (4.99) 47.19 (3.40) 
Vertical alignment of head (acromion) 

# 25.70 (5.31) 18.26 (7.47) 

Trunk    

Vertical alignment of trunk 6.11 (3.26) 5.68 (2.67) 

Angle of hip (trunk and lower limb) 11.22 (4.91) 11.47 (3.94) 

Vertical alignment of body 1.01 (1.25) 1.26 (0.83) 

Horizontal alignment of pelvis 15.45 (21.41) 11.25 (6.39) 

Lower limbs    

Angle of knee  6.21 (3.97) 4.52 (2.67) 

Angle of ankle 86.80 (4.05) 86.63 (2.04) 

Left Lateral View     

Head    

Horizontal alignment of head (C7) 46.27 (2.93) 45.66 (4.05) 

Vertical alignment of head (acromion) 21.61 (7.63) 21.87 (7.91) 

Trunk    

Vertical alignment of trunk 4.70 (2.72) 3.99 (2.67) 

Angle of hip (trunk and lower limb) 11.52 (4.03) 10.69 (4.28) 

Vertical alignment of body 2.08 (1.25) 2.52 (1.19) 

Horizontal alignment of the pelvis 10.21 (4.82) 11.21 (7.84) 

Lower limbs    

Angle of knee 5.61 (3.75) 5.96 (3.51) 

Angle of ankle 85.52 (2.18) 85.80 (2.82) 
# p-value < 0.01 

 

C. Discussion 

The present study evaluated individuals who were either 
symptomatic or asymptomatic of spinal cervical pain from a 
postural perspective according to the angles obtained from 
the posture assessment program. The same methodology 
was used for all subjects and applied by the same evaluator. 
This minimized the margin of error of the results and en-
abled the obtainment of a single standard of assessment, as 
intra-evaluator reliability is greater than inter-evaluator 
reliability [7]. 

The SAPO postural assessment computational software 
program was used to determine the coordinates of the anat-
omic points marked in photographs by the passive markers 
and to perform the measures of the angles analyzed. This 
program also offers scientific tutorials and the creation of a 

databank. It is easy to use and offers image calibration func-
tions, which help to correct any errors that may have oc-
curred during image capture as well as a zoom feature, 
simultaneous visualization of various photos, Wizard sup-
port protocol, manual or default point demarcation, and the 
measuring of angles and distances [6]. The measurement 
protocol provides reference values for some measurements, 
but the values obtained from symptomatic subjects were 
compared to the group without pain (control group), which 
exhibited values close to the references provided by the 
program for many angles. 

The anterior assessment of the horizontal alignment of 
the head revealed values other than zero in the entire sample 
of the group with cervical pain; exhibited significant differ-
ences in comparison to the asymptomatic individuals. It can 
be stated that all the cases with spinal cervical pain exhib-
ited alterations in the horizontal alignment of the head for 
one of the two sides. This deviation may be related to mus-
cle shortening on the side corresponding to the alteration, 
linked to symptoms of pain [8,9]. 

In the trunk region, the angle formed by the acromia and 
anterior superior iliac spines exhibited deviations in subjects 
with cervical pain when compared to asymptomatic sub-
jects. Chronic musculoskeletal pain is considered the major 
cause of posture alterations in various segments of the spi-
nal column [10].  

The two groups exhibited differences in the right lateral 
view for the vertical and horizontal alignment of the head. 
In the case of the subjects with cervical pain, the entire 
sample exhibited forward lean from the center of gravity. 
One of the most common problems found in individuals 
with cervical pain is the forward lean posture of the head. 
This posture places the head in front of the line of gravity 
and may generate different problems of a postural nature, 
including pain [11]. 

Another point observed is an overall bilateral asymmetry 
in the subjects from the two groups studied. As Ferreira [6] 
also found, the results of the present study demonstrate that 
there is a standard of similarity for postural alignment 
among the subjects. Nonetheless, it cannot be affirmed that 
postural symmetry is this standard. This proves that the 
evolution of deviations and compensation mechanisms 
obeys the individuality of the subject and presents globally 
throughout the body. Human posture control is a complex 
function that includes components such as the detection of 
movement as well as voluntary coordinated control and 
muscle reflex response [12], thereby justifying the need to 
study posture through an analysis of the entire body [13]. 

Despite some possible limitations, such as the fact that 
the incorrect localization of anatomic points may generate 
measurement errors as well as the fact that some measure-
ments are vulnerable to anthropometric characteristics and 



134 S.R.G.P. Galera et al.

 

  
 

IFMBE Proceedings Vol. 25

 

 

the evaluation method, the present study allowed the discus-
sion of the results to have an objective, less personal focus. 
From the analysis of the data regarding the variables used, it 
was possible to identify and quantify the positioning of 
body segments according to situations of pain located in the 
cervical region. The data obtained proved satisfactory, 
without the need to complement the study with more so-
phisticated, costly methods. Significant differences were 
also found between the three groups studied with regard to 
the measurements of the angles evaluated. 

III. CONCLUSIONS  

Was possible identify and quantify the static posture 
alignment of individuals with and with no cervical pain. the 
data obtained suggest the presence of asymmetry in all the 
symptomatic individuals studied. the data obtained suggest 
the presence of overall asymmetry in all the symptomatic 
individuals studied. 
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