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Abstract 
___________________________________________________________________ 
Students, especially intensive users of visual devices such as computers, are at risk of postural disorders such as 
Forward Head Posture (FHP) and non-specific neck pain (NSNP). The static position of the arm is thought to 
contribute to this disorder. This study used a cross-sectional design with 47 female participants aged 18-25 years. 
FHP is measured by Craniovetebral Angle (CVA), static position of the arm with Forward Shoulder Angle (FSA), 
and neck pain with Neck Disability Index (NDI). Data analysis was carried out by Pearson correlation test. The 
results showed that there was no significant relationship between CVA and FSA (r=0.182; p>0.05), but there was 
a significant negative relationship between FSA and NDI (r=-0.315; p<0.05). The conclusion was that there was 
no association between FHP and static arm position, but there was an association between static arm position and 
non-specific neck pain. 
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INTRODUCTION 

Ideal posture plays an important role in 

maintaining body balance as well as preventing 

excessive stress on musculoskeletal structures 

(Markopoulos et al., 2020). Daily activities such as 

sitting for long periods of time with poor posture, 

especially when using visual devices such as 

computers, laptops, and gadgets, have been 

identified as a major factor causing posture changes, 

including forward head posture (FHP) (Gandolfi et 

al., 2023). Forward head posture (FHP), which is 

characterized by a head position that is more 

advanced than the normal posture line, can disrupt 

neck biomechanics and cause disorders such as non-

specific neck pain (Kee, 2023). 

Non-specific neck pain is one of the most 

common musculoskeletal complaints among 

college students (Amioka et al., 2021). Research 

shows that the prevalence of NSNP in 

physiotherapy students reaches 52.9%, with 26.5% 

of cases related to musculoskeletal disorders 

influenced by lecture activities, the use of visual 

devices, and stress levels (Schmid et al., 2021). 

Static arm positions, such as in the use of gadgets, 

have been known to increase the risk of posture 

disorders such as forward head posture (FHP) 

(Yoon et al., 2020).  

Biomechanical mechanisms suggest that 

arm positions with shoulder abduction of 30° and 

elbow flexion of less than 90° can lead to 

unbalanced muscle tension, angular changes in the 

shoulders, and biomechanical compensation in the 

neck (Prudenzano, 2024). This strain can worsen 

the condition of the fhp as well as increase the risk 

of NSNP (Almeida et al., 2024). Although previous 

studies have explored the relationship between the 

duration of visual device use and fhp and neck pain, 

the specific relationship between static arm position 

and craniovertebral angle and nsnp is still rarely 

studied, especially in the student population 

(Beneka et al., 2024). 

Non-specific neck pain is a condition of 

discomfort or pain in the neck area in the absence 

of an obvious medical cause, such as a serious 

injury or certain diseases (Markopoulos et al., 

2020). Although often considered a trivial issue, this 

condition can affect various aspects of an 

individual's life, both physically, functionally, and 

psychologically (Kee, 2023). 

Physically, people with non-specific neck 

pain often feel stiffness or limitation of movement 

in the neck. Simple activities such as turning your 

head, looking down, or looking up can be difficult 

and painful (Yoon et al., 2020). This pain also often 

spreads to other areas, such as the shoulders, upper 

back, and head, which can lead to additional 

symptoms such as tension headaches. In addition, 

the muscles around the neck will usually be tense or 

tired, which can further exacerbate the discomfort 

(Prudenzano, 2024). 

From a functional perspective, neck pain 

can interfere with a person's ability to perform daily 

activities. Tasks that require long sitting, such as 

working in front of a computer, become difficult 

(Debucean et al., 2023). Sleep can also be disrupted 

by difficulty finding a comfortable position, which 

leads to prolonged fatigue. In addition, reduced 

mobility due to pain makes people tend to avoid 

physical activities that require neck movement 

(Figas et al., 2024). 

From a psychological perspective, non-

specific neck pain can affect an individual's mood 

and mental health. Long-lasting pain often causes 

stress, frustration, or anxiety about their physical 

condition (Alotaibi et al., 2022). In some cases, 

individuals may feel like they are losing control over 

their health, which can negatively impact their self-

confidence. Not infrequently, this condition also 
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causes social isolation, because a person is reluctant 

to participate in social activities or recreation due to 

pain (Debucean et al., 2023). 

If not treated properly, this neck pain can 

become a chronic problem in the long term and can 

potentially lead to other complications, such as 

poor posture or pain in other parts of the body 

(Cezar-Vaz et al., 2023). Therefore, it is important 

for individuals experiencing non-specific neck pain 

to immediately take treatment measures, such as 

performing stretching exercises, maintaining good 

posture, or consulting a medical professional, such 

as a physiotherapist, to prevent more serious 

impacts (Grondin et al., 2022).  

Based on this explanation, this study 

contains several novelty elements, namely the 

combination of biomechanical analysis (arm 

position and craniovertebral angle) with clinical 

symptoms (non-specific neck pain). This approach 

offers a more holistic view than focusing on just one 

factor (Bryndal et al., 2022). The study highlights 

college students as a population that often faces the 

risk of poor posture due to habits such as using 

digital devices and sitting for too long (Lind et al., 

2023). Thus, this study contributes to filling the data 

gap in this group (Smith et al., 2020). This topic is 

especially relevant in today's world, where activities 

such as online learning and the use of technology 

have become very common (Akhter et al., 2024).  

It is also the basis for the development of 

ergonomic interventions in the academic 

environment (Alqhtani et al., 2023). The 

relationship between arm position (often 

overlooked) and craniovertebral angle to neck pain 

offers a new approach in understanding the 

biomechanical risks associated with 

musculoskeletal disorders (Debucean et al., 2023). 

This research opens up opportunities to develop an 

ergonomics or exercise program aimed at students, 

based on the relationships found (Figas et al., 2024). 

In addition, this study may provide new insights 

into the literature regarding non-specific neck pain, 

which is generally difficult to identify causes 

(Grondin et al., 2022).  

This novelty of this research has the 

potential to be an important reference in the field of 

health and ergonomics, especially in the context of 

the prevention and management of non-specific 

neck pain among college students. Therefore, this 

study aims to explore the relationship between 

static arm position, forward head posture (FHP), 

and non-specific neck pain (NSNP) in students of 

Airlangga University. This research is expected to 

contribute to the ergonomics literature and help in 

the prevention of musculoskeletal disorders in 

young populations (Kim et al., 2015). 

 

METHOD 

This study uses a cross-sectional analytical 

design, aiming to analyze the relationship between 

static arm position, Forward Head Posture (FHP), 

and non-specific neck pain (NSNP). The population 

and research sample consisted of 47 female students 

of the Physiotherapy Study Program, Airlangga 

University, aged 18-25 years. The sample was 

selected using the purposive sampling technique by 

considering the inclusion and exclusion criteria. 

Inclusion Criteria: Female students aged 18-25 

years, have no history of trauma to the neck, 

shoulder, or spine, are not currently undergoing 

physiotherapy treatment for musculoskeletal 

disorders, are willing to participate in the study and 

sign informed consent. Exclusion criteria, having 

congenital structural abnormalities of the spine, 

experiencing acute neck pain requiring immediate 

medical intervention, unable to maintain normal 

posture during the measurement process. 
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Measurement Procedure, measurements 

are performed to assess FHP, static arm position, 

and neck pain level with the following steps: 

1. Craniovetebral Angle (CVA), The angle between 

the ear tragus and the C7 processus spinosus was 

measured using Kinovea software from a lateral 

photo of  the subject taken in a comfortable 

sitting position. The camera is placed parallel to 

the acromion at a distance of  1.5 meters. CVA is 

used to determine the level of  FHP; an angle 

below 48° indicates FHP. 

2. Forward Shoulder Angle (FSA), The angle 

between the C7 spinosus processus and the 

acromion is measured from the same image. The 

FSA indicates a static arm position, with a 

smaller angle indicating a more advanced 

shoulder position. 

3. Neck Disability Index (NDI), Subjects were 

asked to fill out an NDI questionnaire, which 

consisted of  10 questions related to the impact 

of  neck pain on daily activities. The NDI score 

is calculated to determine the level of  NSNP. 

Data Analysis, the data collected was 

tested for normality using the Shapiro-Wilk test. 

The relationship between the variables was 

analyzed using the Pearson correlation test with 

a significance level of  p<0.05. 

RESULT AND DISCUSSION 

Table 1. Descriptive Data of Research Sample 

The table shows that the research subjects 

totaled 47 female physiotherapy students. The 

distribution of characteristics of research subjects 

based on age is divided into 2, namely 18-20 years 

old as many as 41 female physiotherapy students 

(87.24%) and 21-25 years old as many as 6 female 

physiotherapy students (12.76%). The distribution of 

research subjects based on BMI was obtained by 

normal BMI as many as 29 female physiotherapy 

students (61.70%) and overweight BMI as many as 

18 people (38.30%). The distribution of Non-specific 

Neck Pain felt by the research subjects based on the 

Visual Analog Scale (VAS) above was 15 female 

physiotherapy students who felt no pain, 22 female 

physiotherapy students who felt mild pain and 10 

female physiotherapy students who felt moderate 

pain, with an average VAS of 1.91 and a minimum 

of scale 1 and a maximum of 4. 

Table 2. The description of Craniovetebral Angle (CVA) 
forward shoulder angle (FSA), & neck disability index 

Measurements Average & Standart 
Deviation 

Craniovertebaral angle 
(CVA) 

47.6° ± 0.21 

Forward Shoulder Angle 
(FSA) 

55.8° ± 0.19 

Neck Disability Index 
(NDI) 

18.9% ± 0.31 

Description: Craniovertebral angle <50° falls into the 
category of poor posture (head forward, thus causing 
muscle tension and pain). Forwar Shoulder Angle (FSA) 
<60° is included in the medium posture category (still 
within reasonable limits, but needs attention). The neck 
disability index shows a moderate disability category 
(disorders that are quite significant in daily activities, may 
need treatment or physical therapy. 
 

Table 3. Pearson Correlation Test between Craniovetebral Angle 
(CVA) dan Forward Shoulder Angle (FSA) 

 CVA FSA 

CVA Pearson Correlation 1 0,18 

Sig. (2-tailed)  0,22 

N 47 47 

FSA Pearson Correlation 0,18 1 

Sig. (2-tailed) 0,22  

N 47 47 

 
The results of the table above show a 

Pearson correlation coefficient value of 0.18, so it 

can be concluded that there is a statistically weak 

and positive relationship (positive corlation) 

between CVA and FSA because it is close to the 

Data N Min Max Mean 

±SD 

Age 47 18 21 19,81±0,68 

Heigh 47 150 172 160,87±5,24 

Weigh 47 45 72 57,15±8,10 

IMT 47 18 26 22,06±2,38 

VAS 47 1 4 1,91±0,78 
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value of 0. Meanwhile, the significance value of 

p=0.22 (p>0.05) can be concluded if there is no 

relationship between FHP and the static position of 

the arm. 

Table 4. Pearson Correlation Test between Neck Disability 
Index (NDI) dan Forward Shoulder Angle (FSA) 

 

The results of the Pearson correlation test 

based on the table above, namely the value of the 

Pearson correlation coefficient of -0.32 and close to 

-1, it can be concluded that the relationship between 

NDI and FSA is close and negative (negative 

correlation) The significance value of p=0.03 

(p<0.05) can be concluded that there is a non-

specific relationship between neck pain and the 

static position of the arm 

The relationship between Static Arm 

Position and Forward Head Posture (FHP), the 

results of the study showed that there was no 

significant relationship between static arm position 

measured using Forward Shoulder Angle (FSA) 

and Forward Head Posture (FHP) measured 

through Craniovetebral Angle (CVA) (r=0.182; 

p>0.05). This shows that the change in angle in the 

position of the arm does not affect the angle of the 

craniovertebra in the students who are the research 

subjects (Oka et al., 2024). 

This finding contradicts a previous study by 

(Atia et al., 2023), which stated that the position of 

the arm with shoulder abduction tends to increase 

the biomechanical load on the neck, causing 

adaptive postural changes such as FHP. Most likely, 

other factors such as exposure duration and daily 

posture habits were more influential than static arm 

position in this study population (Llamas-Ramos et 

al., 2023). 

The relationship between Static Arm Position 

and Non-Specific Neck Pain (NSNP), this study 

found a significant negative relationship between 

FSA and Neck Disability Index (NDI) (r=-0.315; 

p<0.05). That is, the smaller the FSA (more 

advanced shoulder), the higher the NDI score, 

which reflects an increase in neck pain levels. These 

results are in line with (David et al., 2021) research 

which showed that muscle tension in the shoulder 

due to unergonomic arm position can affect the neck 

muscles, including the trapezius muscle and levator 

scapulae, thereby increasing the risk of pain. 

Activities such as the constant use of visual devices 

trigger the body's biomechanical adaptations that 

can increase the risk of neck pain (Alotaibi et al., 

2022). 

Prevalence of neck pain in college students, 

the prevalence of NSNP in physiotherapy students 

involved in this study reached 52.9%, consistent 

with previous research by (Javdaneh et al., 2021). 

This high prevalence can be associated with lecture 

activities that involve the use of visual devices for a 

long time and high levels of stress during studies 

(Moreira et al., 2021). In addition, postural 

imbalances triggered by physical activity that can 

affect metabolism and regulation of hormones such 

as irisin, which play a role in energy regulation and 

muscle health as well as daily habits such as sitting 

for long periods with a hunched position also 

contribute to neck pain complaints (Alshehre et al., 

2023). 

These findings suggest that the angle of the 

arm in static conditions does not directly affect the 

angle of the craniovertebral (Cezar-Vaz et al., 2023). 

This means that more advanced head posture (FHP) 

is most likely influenced by other factors, such as 

 NDI FSA 

NDI Pearson 
Correlation 

1 -0,32* 

Sig. (2-tailed)  0,03 

N 47 47 

FSA Pearson 
Correlation 

-0,32* 1 

Sig. (2-tailed) 0,03  

N 47 47 
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overall posture habits, sitting patterns, or 

biomechanical factors in other body segments 

(Warda et al., 2023). Although the position of the 

static arm is not ergonomic, it does not directly cause 

a change in the angle of the craniovertebra that 

reflects FHP (Alhakami et al., 2022). The disconnect 

between the position of the arm and the angle of the 

craniovertebra can be understood through the 

complexity of the overall postural interactions (Park 

et al., 2021). For example, other factors such as 

muscle strength, flexibility, length of static positions, 

as well as posture habits also need to be taken into 

account for a more in-depth analysis (Prieto-

González et al., 2021). 

 This study provides new insights that 

although static arm position does not have a direct 

impact on craniovertebral angle, this factor can still 

significantly affect neck pain complaints (Sbardella 

et al., 2021). This emphasizes the importance of a 

thorough ergonomic approach to prevent 

musculoskeletal problems among students. The lack 

of a significant relationship between static arm 

position and Forward Head Posture (FHP) suggests 

that arm angle does not directly affect 

craniovertebral angle (Lutz et al., 2022). This can be 

explained by several reasons, including that posture 

is the result of complex interactions (Butera et al., 

2024). 

FHP is affected by a variety of 

biomechanical factors, including posture habits, 

neck muscle strength, spinal flexibility, and overall 

posture styling (Roldan et al., 2023). The position of 

the arms may not have a direct effect on the angle of 

the craniovertebrae because changes in the position 

of the head and neck have more to do with general 

posture habits than the specific position of the arms 

(Farì et al., 2023). For example, factors such as 

sitting position, workplace settings, or long-term 

screen viewing habits may have a greater effect on 

FHP than arm position (Batatolis et al., 2023). 

Indirect Muscle Load, a static arm position 

can cause strain on the shoulder and upper back 

muscles (Markova et al., 2024). However, this 

tension may not be strong enough to directly affect 

the position of the head (Diaz-Saez et al., 2022). 

This sense of tension is more pronounced in the 

proximal muscles (such as trapezius) and has less 

effect on the neck muscles that regulate the 

craniovertebral angle (Pardos-Aguilella et al., 

2023). Posture Compensation Flexibility, the 

human body is able to adapt and compensate for 

uneven loads (Story et al., 2021). When the arm 

position is in an unergonomic static state, the body 

can adjust the distribution of the load in the rest of 

the body without changing the position of the head 

or the angle of the craniovertebra (Khoja et al., 2024).  

Duration and Intensity of Static Arm Position, if the 

duration or intensity of the static arm position is not 

significant enough, the effect on posture may not be 

directly noticeable (Popa et al., 2023). Forward Head 

posture usually arises due to long-term repetitive postural 

habits, so the temporary position of the arm will not have 

a direct impact on the angle of the craniovertebra 

(Sbardella et al., 2021). The angle of the craniovertebra is 

more related to the activity of the anterior and posterior 

muscles of the neck (e.g., sternocleidomastoid muscles 

and splenius capitis) than the position of the arm (Park et 

al., 2021). Therefore, the position of the arms may not 

sufficiently affect the mechanical arrangement of the head 

and neck.musculoskeletaldu in anatomy and posture 

habits, every individual has a variation in anatomy and 

posture habits (Cezar-Vaz et al., 2023). 

Students who are the subjects of the study 

may have differences in the way they sit, look at a 

screen, or set their posture. This variation can 

obscure the relationship between the position of the 

arm and the angle of the craniovertebra (Warda et 

al., 2023). The disassociation between static arm 

position and FHP suggests that the biomechanical 
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factors of posture are multifactorial (Paleta et al., 

2024). Although the position of the arm may 

contribute to muscle tension in the shoulder and 

neck areas, its impact on the craniovertebral angle 

may be minor or mediated by other, more dominant 

factors (Moreira et al., 2021). These findings 

underscore the importance of overall posture 

analysis in understanding musculoskeletal disorders 

such as FHP (Javdaneh et al., 2021). 

 Implications and limitations of the study, 

the results of this study emphasize the importance of 

considering ergonomic positions during daily 

activities to prevent posture disorders and neck pain. 

Ergonomics interventions and education about ideal 

posture, especially in college students, can help 

lower the risk of NSNP (Alotaibi et al., 2022). 

However, this study has limitations on a relatively 

small sample size and focuses only on female 

students. Further studies are needed to confirm these 

findings in a larger and more diverse population, 

including male college students. 

 

CONCLUSION 

This study showed that there was no significant 

relationship between static arm position and 

Forward Head Posture (FHP), which suggests that 

arm angle does not directly affect craniovertebral 

angle. However, there was a significant negative 

association between static arm position and non-

specific neck pain (NSNP), suggesting that 

unergonomic arm position contributed to an 

increase in neck pain complaints. The high 

prevalence of NSNP in physiotherapy students of 

Universitas Airlangga indicates the importance of 

education regarding ergonomics and correct posture 

during daily activities to prevent musculoskeletal 

disorders. This research contributes to 

understanding the importance of the relationship 

between posture, visual device usage habits, and 

musculoskeletal health in young population. 
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