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Abstract 
Aim: The purpose of our study was to evaluate the 
effects of physical activity practiced in gyms on 
body posture, body attitude and detection of 
visible physical deficiencies, postural disorders of 
adult women. 
Subjects and methods: The study involved 95 
adult women from Oradea, practiotioners of 
physical exercises in a fitness center. Period of the 
study: February 2015 - June 2016. For the posture 
assessment, the global and segmental 
somatoscopic exams (and photo images) were 
performed. The physical activity program 
consisted of Step - aerobics, Pilates and strength 
training in the gym, 3 times a week for 60-90 
minutes each session, for 12 months. The data 
obtained were statistically analyzed with the SPSS 
program. 
Results: In the initial global somatoscopic 
assessment, it was found that 48,4% of the 
subjects had scoliotic body attitudes, 18,9% 
lordotic, 13,7% normal body attitude, 6,3% 
kypho-lordotic, 5,3% kyphotic and lordotic-
scoliotic and 1,1% military attitude and kypho-
lordo-scoliotic. After participating in the training, 
the final global somatoscopic assessment shows 
that 40% of the subjects had scoliotic attitude, 
17,9% lordotic, 33,7% normal body attitude, 2,1% 
kypho-lordotic, 2,1% kyphotic, 3,2% lordo-
scoliotic, and 1,1% kypho-lordo-scoliotic. 
Conclusions: Applying the physical activity 
program for 12 months contributed to 
improvements in global body attitude and posture, 
the number of people with a normal global 
postural attitude rising from 13 to 32. In segmental 
somatoscopic assessment, improvements can be 
seen in all body segments. 

 

Cuvinte cheie: atitudine corporală, postura, 
deficienţe fizice, femei adulte, activitate fizică 

Rezumat 
Scop: Scopul studiului nostru a fost evaluarea 
efectului activităților fizice practicate în săli de 
fitness asupra atitudinii corporale globale și 
depistarea deficienţelor fizice vizibile la femei 
adulte. 
Subiecţi şi metode: La acest studiu au participat 
95 de femei adulte din Oradea, practicante ale 
exercițiilor fizice într-o sală de fitness. Perioada 
studiului: februarie 2015 – iunie 2016. Pentru 
evaluarea posturii s-a efectuat examenul 
somatoscopic global şi segmentar (şi prin imagini 
foto). Programul de activitate fizică a constat din 
antrenamente combinate de Step – aerobic, Pilates 
şi antrenament de forţă, 3 ședințe  pe săptămâna a 
60-90 de minute fiecare ședință, timp de 12 luni. 
Datele obţinute au fost analizate statistic cu 
programul SPSS. 
Rezultate: La evaluarea somatoscopică globală 
iniţială s-a constatat că 48,4% dintre subiecţi au 
avut atitudine corporală scoliotică, 18,9% 
lordotică, 13,7% atitudine corporală normală, 
6,3% cifo-lordotică, câte 5,3% cifotică şi lordo-
scoliotică şi câte 1,1% atitudine plan-rigidă şi 
cifo-lordo-scoliotică. După participare la 
antrenamente,  evaluarea somatoscopică globală 
finală arată că 40% dintre subiecţi au avut 
atitudine corporală scoliotică, 17,9% lordotică, 
33,7% atitudine corporală normală, 2,1% cifo-
lordotică, 2,1% cifotică, 3,2% lordo-scoliotică şi 
1,1% cifo-lordo-scoliotică. 
Concluzii: Aplicarea programului de activitate 
fizică timp de 12 luni a contribuit la îmbunătăţiri 
ale atitudinii corporale globale şi ale posturii, 
numărul persoanelor cu atitudine posturală 
globală normală crescând de la 13 persoane la 32. 
La evaluarea somatoscopică segmentară se pot 
observa îmbunătăţiri la toate segmentele corpului. 
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Background 
The study of the attitude of the human body has been concerned and continues to concern 

researchers in different fields, due to the complexity of the issues associated with this concept. Being 
talking about human, the notion of harmonious development includes, besides the physical component, 
also the psychic one [1]. 
According to Rosário [2] the study of human posture is relatively new compared to other areas of medical 
science. Posture can be altered by certain phychological conditions [3,4]. However, it is not an easy 
subject to study, mainly because postural assessments are still scientifically inaccurate [4]. Two methods 
are widely used for such assessments: the study of the projection of the center of gravity with the aid of 
a force platform; and photography of the standing posture, using both frontal and sagittal planes [4]. Some 
methods, such as MRI, are expensive, while others, such as X-ray, involve radiation problems [5,6,7].  
The explanatory dictionary of the Romanian language in 2009 defines the attitude that: 
 Attire, posture or position of the body 
 How to behave towards an event or aspect of reality [8]. 

Bratu in 1997 defines body attitude as follows: 
 „ ... the spatial projection of the body into the most frequently used positions and actions of man 
in his everyday affairs, but especially in standing, sitting, lying, as well as walking. The attitude 
of the body is the result of the interaction of several factors, including: the hereditary 
predispositions manifested by the constitutional type, the type of superior nervous activity, the 
tonicity of the muscles, the character of the professional and the habitual skills, the individual 
preoccupations for its formation and maintenance.”[9]. 
Body attitude is a "position of the body and its segments present both in static and during 

movements, provided by cortical and subcortical motor centers, based on proprioceptive, vestibular, 
visual and auditory complex information. Body activities contribute to forming a correct attitude" [10]. 

Due to the fact that the term "attitude" has several meanings, in the literature it tends to be 
replaced by the term "posture". 
Attaining a posture we need: 

- passive elements (bones, joints etc), 
- active elements (neuro-muscular system).  

Deviations from the normality of posture are called physical deficiencies. They are characterized 
by pathological changes and are primarily produced in the shape and structure of the body and are 
manifested by slowing growth or by excessive growth, by non-harmonious or disproportionate 
development, through deviations, deformations or other morphological defects. Deficiencies may be: 
global or partial; somatic, organic or psychic; light, medium or accentuated [11]. 

 
Aim: The purpose of our study was to evaluate the effects of physical activity practiced in gyms on global 
body posture, body attitude and detection of visible physical deficiencies of adult women. 
 
Hypothesis: Physical activity programs practiced in gyms can have a beneficial effect on global body 
attitude by improving or correcting it.  

Materials and methods 
Subjects  

This study involved 95 adult women (originally 119), who attended two gyms of Fit4U Fitness 
Center in Oradea. 

Period of the study: February 2015 - June 2016. Baseline assessment were conducted in February-
March 2015. The subjects attended the gym for 12 months, and during May-June 2016 were carried out 
the follow-up evaluations. At the follow-up evaluation participated 95 women of 119, others 
abandoned/quitted along the way (for various reasons: maternity leave, over 2 weeks of physical 
inactivity). 

The research included only those women who showed interest, accepted the measurements and 
gave permission that their data to be used in research. So it was non-random sampling, from non 
probabilistic sample category we used the convenience [12]. 
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Methods 
The global and segmental somatoscopic examination was performed. 
The segmental somatoscopic examination was performed from the anterior, posterior and  lateral view. 
We have been following the next issues: 

 head and neck position:  
- if they are on the same vertical as the trunk; 
- if there are anterior or lateral inclinations. 

 Position of shoulders and upper limbs: 
- the lateral or posterior shoulder inclinations are noted; 

 Spine position: the appearance of the curves in all planes 
 The position of the hip: if it is laterally tilted, in anteversion/retroversion. 
 Lower limb positions: the possibility of varum/valgum  knee; plantar vault. 

For the storage, objectification and confirmation of the data of the global and segmental 
somatoscopic examination, the assessment was carried out also by photo images at the posture grid wall, 
under the same conditions. 
The photos obtained in this way were processed on the computer as follows: 

- the 3 pictures taken from the 3 views were mounted together; 
- a vertical line was drawn in the longitudinal axis; 
- it was highlighted what was found in the visual somatoscopic examination (Figure no. 1). 
 
The data obtained were statistically analyzed with the SPSS program (descriptive analysis, 

frequency). 

 

Figure no. 1: Somatoscopic exam by photos 
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Physical activity program 
The physical activity program consisted in combined training of Step - aerobics, Pilates and 

strength training in the gym, 3 times a week for 60-90 minutes each session, for 12 months. 
Depending on individual objectives (correcting the type of attitude) was different the type of the 

exercises used. 
To correct body postures the following types of exercises were used: postural reeducation, 

stretching, stress relieving of shortened muscles, for increasing range of motion, for the "core" muscles 
(Pilates). 

Muscle strenghtening was conducted mainly in the following muscle groups: transversus 
abdominis, oblique abdominals, rectus abdominis, paravertebral muscles, pelvic floor muscles, glutes, 
lower limb and upper limb muscles. 
 

Results 
They were assessed 95 adult women, aged between 18 and 52 years. Subjects distribution by age 

categories are shown in Table no. 1. 
 

Table no.1. Subjects distribution by age categories 
 18–24 years 25-34 years 35–44 years 45–54 years Total 18-54 

years 
No. of subjects 41 31 14 9 95 
Percentage 43,2% 32,6% 14,7% 9,5% 100% 

 
The descriptive analysis of the demographic data of the subjects can be seen in Table no.2. 

 
Table nr. 2. Descriptive analysis of the demographic data of the subjects (N=95) 

Demographic data Assessment  Descriptive analysis 
Media (±AS) Min Max 

Age (years) 28,45 (±8,74) 18 52 
Height (cm) 166,88 (±6,36) 150 190 

Weight (kg) Baseline 63,67 (±11,69) 43 103 
Follow-up 62,39 (±10,63) 43 98 

BMI Baseline 22,86 (±3,76) 16,61 36,49 
Follow-up 22,40 (±3,60) 16,96 34,72 

 
Were evaluated 95 adult women, of whom at the initial global somatoscopic assessment 46 

(48.4%) had a scoliotic body  attitude, 18 (18,9%) lordotic, 13 (13,7%) normal body attitude, 6 (6,3%) 
kypho-lordotic, 5 – 5 (5,3%) kyphotic and lordo-scoliotic and 1 – 1 (1,1%) military attitude and kypho-
lordo-scoliotic (Table no.3). 

After participating in the training, the final global somatoscopic assessment shows that 38 (40%) 
of the subjects had scoliotic attitude, 17 (17,9%) lordotic, 32 (33,7%) normal body attitude, 2 (2,1%) 
kypho-lordotic, 2 (2,1%) kyphotic, 3 (3,2%) lordo-scoliotic, and 1 (1,1%) kypho-lordo-scoliotic (Table 
no.3). 
 
Table no.3. Prevalence of global postural attitudes at baseline and follow-up assessment (N=95) 

GLOBALE 
POSTURAL 
ATTITUDE  

BASELINE 
 

FOLLOW-UP 

No. of subjects Percentage No. of subjects Percentage 
Normal 13 13,7% 32 33,7% 
Lordotic 18 18,9% 17 17,9% 
Kyphotic 5 5,3% 2 2,1% 
Scoliotic 46 48,4% 38 40% 
Kypho-lordotic 6 6,3% 2 2,1% 
Lordo-scoliotic 5 5,3% 3 3,2% 
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Kypho-lordo-
scoliotic 

1 1,1% 1 1,1% 

Military 1 1,1% - - 
TOTAL 95 100% 95 100% 

 

In segmental somatoscopic assessment, before and after the intervention program, head and neck 
position, shoulder, spine, pelvis and lower limbs were analyzed. We found the following: 

 
1. Head and neck position - initial assessment: 37,9% had a normal position, 48,4% forward head 

position, 8,4% of the subjects showed the left or right head inclined, 3,2% the head bent forward, 2,1% 
left or right twisted head. At the final evaluation, 65,3% had a normal head and neck position, 31,6% 
forward head, and 1,1% inclined head, head bent forward, respectively twisted (Table no. 4). 

Table no.4. Head and neck segmental somatoscopic assessment, baseline and follow-up 
Head and neck 

position 
BASELINE FOLLOW-UP 

No. of subjects Percentage No. of subjects Percentage 
Normal 36 37,9% 62 65,3% 
Forward head 46 48,4% 30 31,6% 
Inclined left/right 8 8,4% 1 1,1% 
Bent forward 3 3,2% 1 1,1% 
Twisted left/right 2 2,1% 1 1,1% 
TOTAL 95 100% 95 100% 

 
2. Shoulder position - initial assessment: 23,2% had a normal position, 73,7% had a shoulder 

higher or lower than the other, 2,1% had rounded shoulders, and 1,1% had a shoulder higher and forward 
at the same time. At the final evaluation, 51,6% had a symmetrical shoulder position, 46,3% had a 
shoulder higher or lower than the other, 1,1% had rounded shoulders, respectively a shoulder higher and 
forward (Table no.5). 
 

Table no.5. Baseline and follow-up segmental somatoscopic assessment of the shoulders 
Shoulder 
position 

BASELINE FOLLOW-UP 
No. of subjects Percentage No. of subjects Percentage 

Normal 22 23,2% 49 51,6% 
Higher/lower 70 73,7% 44 46,3% 
Rounded 2 2,1% 1 1,1% 
Higher and 
forward  

1 1,1% 1 1,1% 

TOTAL 95 100% 95 100% 
 
3. Vertebral column - initial assessment: 7,4% had no deviation or minor deflection of the spine, 

43,2% had a form of scoliosis (in C, S, lumbar, thoracic, dorso-lumbar etc.), 22,1% had lordo-scoliosis, 
14,7% lumbar hyperlordosis, 6,3% kypho-lordo-scoliosis, 2,1% kyphosis, respectively military (flat) 
back with scoliosis and 1,1% kypho-lordosis, respectively kypho-scoliosis. At the final evaluation, 24,2% 
showed no deflection or minor deflection of the spine, 41,1% had scoliosis, 16,8% lumbar hyperlordosis, 
11,6% lordo-scoliosis, 4,2% kypho-lordo-scoliosis, 1,1% kypho-lordosis, respectively kypho-scoliosis 
(Table no. 6). We have not found any subjects with kyphosis or military (flat) back. 
 

Table no.6.: Baseline and follow-up segmental somatoscopic assessment of the spine 
Vertebral column BASELINE FOLLOW-UP 

No. of subjects Percentage No. of subjects Percentage 
No/minor deviation 7 7,4% 23 24,2% 
Scoliosis 41 43,2% 39 41,1% 
Lordo-scoliosis 21 22,1% 11 11,6% 
Lumbar hyperlordosis 14 14,7% 16 16,8% 
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Kypho-lordo-scoliosis 6 6,3% 4 4,2% 
Kyphosis 2 2,1% - - 
Flat back + scoliosis 2 2,1% - - 
Kypho-lordosis 1 1,1% 1 1,1% 
Kypho-scoliosis 1 1,1% 1 1,1% 
TOTAL 95 100% 95 100% 

 
4. Position of the hip - initial assessment: 32,6% had a normal position, 33,7% had hip 

anteversion, 14,7% had translated the hip left or right, 13,7% had a combination of anteversion and 
translation, 3,2% had a lateral tilt of the hip, and 1,1% showed lateral tilt with translation, respectively 
tilted anteversion. At the final assessment, 48,4% had a normal position, 29,5% had anteversion, 11,6% 
had translated the hip left or right, 7,4% had a combination of anteversion and translation, and 3,2% had 
a lateral tilt (Table no.7). 

 
 

Table no.7.: Baseline and follow-up segmental somatoscopic assessment of the hip 
Position of the hip BASELINE FOLLOW-UP 

No. of subjects Percentage No. of subjects Percentage 
Normal 31 32,6% 46 48,4% 
Anteversion 32 33,7% 28 29,5% 
Translation left/right 14 14,7% 11 11,6% 
Anteversion + translation 13 13,7% 7 7,4% 
Tilted 3 3,2% 3 3,2% 
Translation + tilted 1 1,1% - - 
Tilted + anteversion 1 1,1% - - 
TOTAL 95 100% 95 100% 

 
5. Lower limbs position - initial assessment: 62,1% had no deviations, 23,2% had genu valgum, 

5.3% valgum genu with flat foot, 4,2% had external rotation at one or both legs, 3,2% had a flat foot, 
2,1% genus varum. At the final assessment, 78,9% had no deviations at the lower limbs, 14,7% had genu 
valgum, 3,2% flat foot and 1,1% genu varum, external rotation and genu valg with flat foot (Table no. 
8). 

 
Table nr.8.: Baseline and follow-up segmenatal somatoscopic assessment of the lower limbs 

Poziţia membrelor 
inferioare 

BASELINE FOLLOW-UP 
No. of subjects Percentage No. of subjects Percentage 

Normal 59 62,1% 75 78,9% 
Genu valgum 22 23,2% 14 14,7% 
Genu varum 2 2,1% 1 1,1% 
Flat foot 3 3,2% 3 3,2% 
External rotation 4 4,2% 1 1,1% 
Genu valgum + flat foot 6 5,3% 1 1,1% 
TOTAL 95 100% 95 100% 

 

Discussions 

At the baseline assessment of global postural attitude only 13,7% of the subjects had a normal 
posture, in contrast at the final assessment this percentage increased to 33,7%. A study conducted in 2011 
by Ferreira and collaborators, with a similar number of subjects (115), in which posture was assessed by 
anterior, posterior and lateral view of photographs, shows that there is no symmetry in postural alignment 
and that small asymmetries represent the normative standard for posture in orthostatism [13]. 

According to McEvoy and Grimmer [14], the literature does not notice a standard approach to 
evaluate posture. The methodologies used in the study of postural alignments differ [15], and research 
usually evaluates only one segment, such as head and shoulder position [16,17,18], curvature and length 
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of thoracic kyphosis and lumbar lordosis [19,20] or the alignment of the spine and pelvis in the lateral 
view [21], hampering any comparison of the results. 

The main tool used to assess posture is visual analysis [22], which can be aided by photos. 
In our study, the most frequent postural defficency attitude was scoliotic (48,4% at baseline and 

40% at final assessment). 
Bogdani et al. [23] in a study analyzing recent literature on the effects of physical activity on 

posture and postural control, concluded that: in general, there are few studies focusing on the effects of 
physical activity on postural control and adjustments and also all the studies have enrolled a low number 
of subject which lead to a necessity for further research with larger groups of subjects and different type 
of physical activity intervention programs in order to better identify which is the most effective. 

At segmental somatoscopic assessment the most common postural disorders were: 
- forward head (48,4% at baseline assessment). In the literature, we find similar results: Griegel-

Morris et al. [24] found, evaluating a group of 88 healthy volunteers (41 men and 47 women), that 66% 
of the subjects had the forward head position; 

- one shoulder higher or lower than the other (73,7% at baseline assessment); Raine and Twomey 
[16] pointed out that the right shoulder had a 1° alignment lower than the left shoulder (on 160 
asymptomatic subjects, 88 women and 72 males); Ferreira and co-workers [13] confirm the foundings by 
Raine and Twomey: the right shoulder was lower than the left shoulder, indicating a right tilt in 68% of 
the sample (115 subjects: 86 women, 29 men); 

- scoliosis at the spine (43,2% baseline assessment); 
- anteversion of the hip (33,7% baseline assessment); 

- genu valgus at lower limbs (23,2% baseline assessment). Numerous studies reflect the valgus 
alignment of the lower limbs, especially in women [25,26,27].  
 

Conclusions 
Applying physical activity programs for 12 months contributed to improvements in global body 

attitude and improvements in body posture, the number of people with a normal global postural attitude 
rising from 13 to 32. Also, in segmental somatoscopic assessment, improvements can be seen in all 
segments of the body. So we can conclude that the hypothesis has been confirmed: physical activity 
programs have a beneficial effect on global body attitude by improving or correcting it. 

Following the study, there were cases of major physical deficiencies, some were unaware of the 
severity of the deficiencies. They have been referred to a specialist and physiotherapist. 
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