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INTRODUCTION 

Correct posture is a key indicator of a healthy 

musculoskeletal system. According to the Posture Committee 

of the American Academy of Orthopedic Surgeons, proper 

posture is defined as "a state of muscular and skeletal balance 

that protects the body's support structures from injury and 

progressive deformity, regardless of posture (e.g., squatting, 

lying, standing)" (1). Accurately perceiving the postural 

vertical line is crucial for maintaining an upright posture and 

proper gait (2). Body awareness encompasses the physical 

and emotional dimensions of an individual's consciousness. It 

includes knowledge of different body parts, the perception of 

position, sense of movement, and the conditions necessary for 

movement, alongside the mental aspects involved (3). 

Habitual postural patterns are associated with 

musculoskeletal pain, and improving maladaptive postures 

requires heightened posture awareness (4). Body awareness 
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and posture are crucial in determining our quality of life and 

overall health. Research suggests body awareness positively 

impacts quality of life and is inversely related to pain and 

emotional well-being (3).  

Physiotherapists are healthcare professionals who undergo 

four years of undergraduate education in the Physical 

Therapy and Rehabilitation (PTR) department. PTR students 

undertake numerous theoretical and practical courses related 

to anatomy, body awareness, posture assessment, and 

therapeutic exercise during their studies. These courses cover 

fundamental topics such as anatomy, physiology, exercise 

physiology, measurement and evaluation techniques, and 

exercise principles (5). The challenges associated with 

physiotherapy education and the varying postural demands in 

clinical practice may contribute to the development of 

maladaptive postural habits. However, the education and 

knowledge gained are expected to help reduce these habits. 

PTR students know the musculoskeletal issues they encounter 

during their academic and clinical training, the potential 

injuries, and their underlying causes. As a result, PTR 

students are well-prepared to address these challenges with a 

strong sense of professional awareness (6). Due to the 

education received by PTR students, postural errors are 

expected to decrease, and body awareness is expected to 

improve. 

In contrast, engineering students with limited knowledge of 

head-neck posture and body awareness are expected to show 

more disadvantages in both head-neck posture and body 

awareness compared to PTR students. In addition, 

engineering students, who primarily engage in theoretical 

courses, often remain in static positions for extended periods 

while sitting at standard school desks and chairs. The 

comparison of students from different departments is 

important in demonstrating the effectiveness of the education 

they receive and their exposure to the musculoskeletal system 

during this process. When the literature is examined, it is seen 

that studies comparing the head-neck posture and body 

awareness of students from different departments are limited. 

A study comparing the posture of dentistry students and oral 

health students through a survey determined that dentistry 

students had poorer posture. It was emphasized that this issue 

begins during student life before their professional careers 

and that ergonomic training should be given greater 

importance (7). In a study comparing painting and sculpture 

students, the shoulder protraction rate was almost twice as 

high in sculpture students compared to painting students. 

However, this was said to be due to muscle shortness, and no 

significant difference was found between the two groups 

regarding postural aspects. The authors stated that ergonomic 

training specific to their fields should be provided, and 

working conditions should be organized (8). 

To our knowledge, no studies have compared PTR and 

engineering students in terms of head-neck posture and body 

awareness. This study hypothesizes that PTR students will 

exhibit less head-neck posture deviation and higher body 

awareness because of their undergraduate education. 

Therefore, this study aimed to compare PTR students who 

received extensive education on correct and incorrect posture, 

body awareness, and exercise during their undergraduate 

education with engineering students who have not received 

such specialized education. By comparing these two groups, 

the study aims to highlight the potential impact of targeted 

training programs on improving posture and body awareness 

and the importance of incorporating such education into other 

fields of study to reduce posture problems and improve 

musculoskeletal health. 

METHODS 

Study Design 

The research was conducted at Gazi University, Faculty of 

Health Sciences, Department of PTR, Athlete Health Unit. 

The Gazi University Ethics Commission approved the study 

at its meeting dated 04.04.2023 and numbered 07, with E-

77082166-604.01.02-628505 and research code 2023-439. 

The individuals included in the study were informed about the 

study. Individuals who agreed to participate in the study 

signed an "Informed Voluntary Consent Form" indicating 

they voluntarily participated. 

Demographic information of the students was recorded 

before the measurements were collected. The student's age, 

gender, body weight, height, Body Mass Index (BMI), and 

dominant extremity information were recorded. The 

dominant extremity was determined by questioning the 
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writing hand.  The head-neck posture of the students was 

evaluated using a photographic method. Body awareness 

levels were assessed using the Body Awareness 

Questionnaire (BAQ) (points).  

Participants 

Individuals aged 18 to 24 years who had not experienced neck 

pain in the past 6 weeks were enrolled as students in the PTR 

or Engineering departments and consented to participate in 

the study. Individuals with any orthopedic, neurological, 

coordination, visual, or hearing impairments that would 

prevent measurements from being taken, those who were not 

students in the PTR or Engineering departments, and those 

who did not consent to participate were excluded from the 

study. Additionally, first- and second-year PTR students were 

excluded as they had not completed the department's basic 

courses yet. The study was conducted with 30 students from 

the PTR department and 30 from the Faculty of Engineering. 

The post hoc power analysis of the study was calculated using 

the G*Power 3.1.9.7 program. As a result of the calculation 

performed using the research data with a total sample size of 

60, the effect size of the research was calculated as 0.75. With 

an effect size of 0.75 and a 5% margin of error (α = 0.05), the 

power of the study (1- β) was calculated as 0.89. 

Assessments 

To assess cervical and shoulder posture, lateral digital 

imaging was performed while the participants stood. 

Photographic measurement has been reported to be valid 

against the gold standard of radiologic measurements and to 

show high inter/intra-observer reliability (9,10,11,12). 

For photographic evaluation, the digital camera was placed 

on a stable tripod 1.5 meters from the posture chart, with no 

rotation or tilt. The camera base was aligned with the 

participants' acromion. Participants were asked to wear 

clothes so that their necks were visible. The C7 spinous 

processes, tragus, the midpoint of the humerus, and canthus 

of the eye were palpated, and marker tape was applied to these 

points. Before the photograph was taken, participants were 

asked to flex and extend their necks thrice and return to their 

most comfortable position. Participants were subsequently 

instructed to look straight ahead in their natural resting 

posture. Three measurements were taken by the same 

evaluator (13). Following the photographic capture, angle 

measurements were calculated using the IMAGE J software 

program, the ‘gold standard’ for determining angle 

measurements (14). In the Image J program, sagittal head 

angle (SHA), sagittal shoulder angle (SSA), and 

craniovertebral angle (CVA) were calculated by using lines 

drawn with markers on the photographs as described below. 

• SHA: The angle between the horizontal line passing 

through the tragus of the ear and the line joining the tragus 

and the canthus of the eye was measured. 

• SSA: The angle between the line connecting the C7 spinous 

process, the humerus midpoint, and the horizontal line 

passing through the middle of the humerus was measured. 

• CVA: The angle between a horizontal line passing through 

the C7 spinous process and the line extending from the ear 

tragus to the C7 vertebra was measured (15). 

To assess body awareness, BAQ was used. The Likert-type 

questionnaire consists of 18 items and four subgroups. Karaca 

et al. adapted the questionnaire into Turkish (16). Participants 

were asked to mark all 18 questions by scoring 1-7. The 

questionnaire questions were filled in by the individual 

himself/herself after being explained to the participant 

(scoring 1=not true at all, 7=very true). An increase in the 

score indicates increased body awareness (17). 

Statistical Analysis 

SPSS 26.0 program was used for statistical analysis. The data 

were expressed as numbers and percentages for qualitative 

variables and mean and standard deviation for quantitative 

variables. Normal distribution was determined with 

histograms and probability graphs. Since the data were 

normally distributed, the Independent Groups T-test was used 

to compare the two groups. The effect sizes were evaluated 

according to Cohen's d standards between-group differences. 

Effect size results were interpreted as small (≥0.2), medium 

(≥0.5), or large (≥0.8) according to guidelines. For statistical 

significance, p < 0.05 was accepted.  
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Table 1: Comparison of PTR and Engineering students in terms of demographic characteristics 

 PTR Students (n=30) 

(MeanSD) 

Engineering Students (n=30) 

(MeanSD) 

p 

Age (years) 21.731.08 21.671.56 0.848 

Body weight (kg) 69.2713.51 77.0516.57 0.422 

Height (cm) 174.078.56 175.979.59 0.051 

BMI (kg/m2) 22.732.86 24.363.58 0.022* 

 n (%)  n (%)  

Gender 
Female 10 (33.3%) 8 (26.7%)  

Male 20 (66.7%) 22 (73.3%) 

Student’s grade 

First-Year 0 (0%) 8 (26.7%)  

Second Year 0 (0%) 4 (13.3%)  

Third Year 10 (33.3%) 6 (20%)  

Fourth Year 20 (66.7%) 12 (40%)  

Dominance 
Right 30 (100%) 26 (86.7%)  

Left 0 (0%) 4 (13.3%)  

* p<0.05 (Independent Groups T-test), PTR: Physiotherapy and Rehabilitation, SD: Standard Deviation, BMI: Body Mass Index, n: Number

RESULTS 

When PTR and Engineering students were compared in terms 

of demographic characteristics, no differences were found in 

age (p=0.848), body weight (p= 0.422), or height (p= 0.051), 

except for BMI (p= 0.022, Table 1). While the two groups had 

similar age, body weight, and height, Engineering students 

had a larger BMI than PTR students. 

When the postural angles of PTR and Engineering students 

were compared, it was found that there was no difference 

between the two groups in terms of SHA (p= 0.747), CVA (p= 

0.171), and SSA (p= 0.152, Table 2). The two groups had 

similar postural angles. 

When the body awareness levels of PTR and engineering 

students were compared, there was a difference between the 

two groups regarding BAQ points (p= 0.005, Table 2). The 

body awareness levels of PTR students were better than those 

of engineering students. 

DISCUSSION 

As a result of this study, which compared individuals who 

received education on correct posture, body awareness, and 

exercise with individuals who did not receive this education 

in terms of postural angle and body awareness, it was 

determined that the body awareness level of PTR students 

was better than Engineering faculty students. However, PTR 

students were found to have postural angles similar to those 

of engineering faculty students. 

The physiotherapy program provided to students in schools 

includes theoretical and practical sessions to improve body 

mechanics and posture (both static and dynamic) during daily 

tasks (18). In a study conducted by Geldhof et al. on primary 

school students, it was reported that supporting students with 

a back training program, which includes explanations of 

anatomy and the pathology of spinal loads, could enhance 

both body awareness and postural alignment, ultimately 

leading to proper posture and improved quality of life (19). 

Table 2: Comparison of PTR and Engineering students in terms of posture and body awareness 

 PTR Students (n=30) 

(MeanSD) 

Engineering Students (n=30) 

(MeanSD) 

Effect size p 

SHA () 20.545.78 21.046.00 0.08 0.747 

CVA () 52.715.49 50.755.42 0.35 0.171 

SSA () 77.314.77 79.366.11 0.37 0.152 

BAQ (points) 96.8011.27 86.9714.58 0.75 0.005* 

*p<0.05 (Independent Groups T-test), PTR: Physiotherapy and Rehabilitation, SD: Standard Deviation, SHA: Sagittal Head Angle, CVA: 

Craniovertebral Angle, SSA: Sagittal Shoulder Angle, BAQ: Body Awareness Questionnaire  
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Several studies in literature investigate the effectiveness of 

training programs provided to PTR students. A study 

conducted by Minghelli demonstrated that students played a 

crucial role in acquiring theoretical and practical knowledge 

immediately after receiving PTR education. Consequently, he 

suggested that posture and body awareness education could 

effectively prevent and/or minimize musculoskeletal 

disorders in adolescents (20). In another study that evaluated 

the impact of a 7-week clinical Pilates program on body 

awareness and flexibility in PTR students, it was concluded 

that posture disorders in these students improved following 

the exercise program, body perception was altered, and 

flexibility increased (21). These studies support the notion 

that education can provide positive benefits for individuals. 

This study aimed to examine the effect of receiving education 

during undergraduate studies on head-neck posture and body 

awareness. The study's results indicated that the postural 

angle values of students who had received the education were 

similar to those who had not.  

Postural angles can be measured to assess posture (22). SHA 

reflects the relative position of the head to the neck (23). 

Regarding the relationship of the head to the upper cervical 

spine, a smaller SHA indicates increased upper cervical 

extension, and 15º above the horizontal has been 

recommended as a neutral SHA measurement (24). Ruivo et 

al. and Chansirinukor et al. reported the mean normal SHA as 

17.2 and 16.3 degrees, respectively (25,26). Our study 

showed no difference between the two groups regarding 

SHA. However, it is observed that SHA values of both groups 

increased slightly compared to typical values. Considering 

that SHA is affected by computer use (11), the fact that 

computer use has increased so much today may explain the 

SHA above typical values in both groups.  

An SSA below 52° indicates shoulder protraction (25). 

Although no significant difference was found between the 

two groups regarding SSA, the results revealed that the angle 

values were closer to normal in PTR students. In contrast, the 

shoulders of Engineering students were more protracted.  

CVA is the most used value to assess forward head posture in 

photographic measurements. Although there are differences 

in the CVA norm value, a CVA below 48-50° is defined as 

forward head posture (27). Salahzaded et al. defined the 

normal craniovertebral range as 53.2-56.8°. They reported 

that CVA was 40.7-43.2° and 46.9-49.1° in individuals with 

moderate-severe forward head posture and mild forward 

head, respectively (10). In our study, there was no difference 

between both groups regarding CVA. However, when the 

mean values were analyzed, it was found that PTR students 

were within the normal craniovertebral range according to the 

classification of Salahzaded et al. However, Engineering 

students showed CVA closer to the forward head posture 

angles. 

Body awareness is a complex concept that encompasses an 

individual's physical and emotional functions. It involves 

various parameters, including spatial perception, the sense of 

movement, and cognitive processes (3). Enhancing this 

awareness, in which physiological and psychological 

processes are intertwined, can be achieved through mind-

body approaches. Such an increase plays a crucial role in 

improving balance, coordination, muscle-joint movements, 

and the control of breathing, mental processes, emotional 

regulation, and postural control (28). The effect of knowledge 

in these areas on body awareness is also important. In our 

study, the higher levels of body awareness observed in 

individuals who received PTR education, compared to 

Engineering students, underscore the positive impact of 

acquiring knowledge in these domains. 

Limitations 

Our study has some limitations. Firstly, there was a difference 

in BMI between the two groups. Since it is known that body 

awareness is affected by BMI, the fact that BMI values were 

not similar between the groups is an important limitation of 

the study. Secondly, only head-neck posture was evaluated in 

our study. Also, photographic measurement was used to 

evaluate head-neck posture in our study. More objective and 

comprehensive methods, such as 3D motion analysis systems, 

3D scanners, and AI-assisted image analysis software, may 

provide a more detailed and accurate assessment. These 

advanced approaches can help overcome the current study's 

limitations and should be considered in future research. There 

is a need for studies in which more objective methods are used 

and the whole body is evaluated. In our study, only PTR 
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students were compared with engineering faculty students. 

Additional studies, including those of other professionals, are 

needed. In addition, only 3rd and 4th year PTR students were 

included in the study. Studies involving experienced 

physiotherapists can be planned to examine postural habits 

and body awareness changes that increase or decrease with 

experience. 

CONCLUSION 

Although no significant difference was found in the postural 

deviations between students who received education on head-

neck posture and exercise and those who did not, the fact that 

PTR students exhibited postural angles closer to normal 

values and had higher levels of body awareness suggests that 

the education received by PTR students was effective. These 

findings suggest that PTR students trained in posture and 

body awareness can be an effective preventive strategy for 

individual and public health. Adapting such health education 

programs to other disciplines may have far-reaching benefits 

in preventing musculoskeletal disorders, improving the 

quality of life of individuals, and reducing the financial 

burden on the healthcare system. Furthermore, these 

educational programs have a potential impact on helping 

reduce healthcare costs. This study provides a strong basis for 

expanding the content of educational programs and 

increasing health awareness. It also recommends the 

development of interdisciplinary educational programs and 

further studies evaluating the effectiveness of these programs. 
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