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ABSTRACT 

Background 

Musculoskeletal pain is a prevalent issue among young adults, with neck, shoulder, and upper back pain being commonly 

reported in college students. Contributing factors include carrying heavy bags, prolonged studying hours, sustained abnormal 

postures during lectures, and extended use of mobile devices in improper positions (e.g., complete neck flexion, slouched 

shoulder posture) while sitting unsupported. 

Objectives 

This study aimed to assess chronic upper back pain using the Numeric Pain Rating Scale (NPRS) and altered proprioception 

in undergraduate students. 

Materials and Methods 

A total of 69 undergraduate students experiencing chronic upper back pain were recruited for this study. Pre- and post-

assessments were conducted to measure changes in pain and shoulder joint proprioception. Pain intensity was subjectively 

assessed using the Numeric Pain Rating Scale (NPRS), where participants selected a number corresponding to their pain 

level. Shoulder joint proprioception and range of motion (ROM) were measured using a goniometer. The ROM was evaluated 

for flexion, extension, abduction during both eyes open and eyes closed phases. 

Results 

The analysis revealed that undergraduate students with chronic upper back pain demonstrated reduced shoulder joint range 

of motion (ROM) Closed eyes , which significantly showed a difference in their proprioception. Difference was as follows: 

Flexion: Open eyes :150, Close eyes :120, Extension: Open eyes : 50° ,Close eyes : 40°, Abduction: Open eyes : 135°, Close 

eyes : 110°. 

Conclusion 

The study concludes that undergraduate students with chronic upper back pain exhibit significantly altered shoulder joint 

proprioception. 
 

Keywords: Musculoskeletal Pain, Upper Back Pain, Shoulder Joint, Proprioception, Range of Motion, Pain 

Measurement, Algometry, Goniometry 
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OBJECTIVE 

To study the correlation between chronic upper back pain and shoulder joint proprioception in under graduate students. 

1. INTRODUCTION  

Musculoskeletal pain has been identified as major problem among young adults. In a young college going student the main 

problem has been reported as neck, shoulder, and upper back pain. The most probable factors contributing to it can be 

carrying heavy bags, long hours of studying and sustained abnormal posture during lectures and studying. Along with these 

use of mobiles in wrong posture for long period (complete neck flexion, slouched posture of shoulder) with unsupported 

sitting upper back pain1. The muscles that are primarily affected are Trapezius • Deltoid • Infraspinatus • Teres minor Teres 

major • Serratus anterior these can be assessed by using Numerical Pain Rating Scale, pain pressure threshold and 

goniometer. Activities of daily living require synchronous sensory inputs from all the senses such as visual, vestibular, 

auditory, tactile and olfaction2 . Along with these senses the sense of proprioception which enables us to understand where 

our limbs and joints are in relation to our body and surrounding (position as well as movement) when visual feedback is 

absent2 . Proprioception includes can also be found by assessing joint position sense (JPS). Proprioception provides 

necessary information that act as an input for motor planning2 . Hence degradation of proprioception leads to alterations in 

accuracy, movement control and recruitment timing of motor commands which therefore affects posture. Shoulder joint 

proprioception, on the other hand, is critical for maintaining the proper functioning of the shoulder during both static and 

dynamic activities6. Dysfunction in proprioception can lead to poor movement patterns, compensatory behaviours, and 

eventually, injury. The shoulder’s proprioceptive feedback mechanism has been found to be interconnected with the cervical 

and thoracic regions of the spine. This relationship suggests that pain and dysfunction in one area could influence the other, 

making it important to examine the correlation between upper back pain and shoulder proprioception6. 

The undergraduate population is particularly susceptible to musculoskeletal disorders, including upper back pain and 

proprioceptive dysfunction. Caldwell et al6. (2014) observed that students who engage in extensive reading and computer 

use are at a higher risk of developing chronic back pain, which could potentially affect the function of other joints, such as 

the shoulder. Furthermore, a study by Kollias et al. (2018) examined the impact of academic-related stress on physical health 

and found a strong correlation between mental stress, poor posture, and musculoskeletal pain among students5 

Understanding the relationship between chronic upper back pain and shoulder proprioception in undergraduate students can 

have several important implications5: 

- Preventive measures: Identifying at-risk individuals could help develop interventions aimed at preventing the onset of 

shoulder dysfunction or upper back pain3. 

- Rehabilitation strategies: Findings from this study could inform rehabilitation programs designed to restore shoulder joint 

proprioception and alleviate chronic upper back pain2. 

- Academic performance: Addressing musculoskeletal pain could improve students' overall well-being and academic 

performance by reducing pain-related distractions5. This introduction provides an overview of the significance of studying 

chronic upper back pain and shoulder joint proprioception in undergraduate students3. Chronic upper back pain is a 

widespread issue that can significantly impact an individual's quality of life, while the proprioceptive function of the shoulder 

is vital for normal movement and injury prevention. The correlation between these two factors remains underexplored, and 

this study aims to address that gap, potentially offering insights into effective treatments and preventive measures7. 

The relationship between chronic upper back pain and shoulder joint proprioception in undergraduate students remains 

underexplored. While studies have separately investigated the effects of chronic pain on musculoskeletal function and 

proprioception, there is limited research that connects these two aspects in the context of upper back pain and shoulder 

function3. This study aims to fill this gap by exploring the correlation between these two factors in a population that is at 

significant risk of developing musculoskeletal disorders7. 

2. METHODOLOGY 

 1.Study type- observational  

2.Study design- cross-sectional  

3.Sampling method – convenience sampling  

5.Target population- under-graduate student  

6.Study duration- 1 year 6 months  

7.Sample size- 136 
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MATERIAL  

1.Numeric pain rating scale (NPRS): It is a scale used to assess the intensity of pain. It has numbers written on it from 0-10, 

0- no pain and 10- unbearable pain. This will be explained to the subject and he will be asked mark a number on the scale 

that corresponds with his intensity of the pain. It is a subjective assessment.  

2.Goniometer: It is a tool clinically used to assess the range of motion of a joint 

SELECTION CRITERIA  

 

 

 

 

 

 

 

 

 

INCLUSION CRITERIA 

1. Age -16-22 years  

2. Under-graduate students  

3. Both genders  

4. Complains of chronic upper back pain  

EXCLUSION CRITERIA 

1.Previously existing pathology  

2.Spinal cord injuries  

3.Recent fractures  

4.Spinal deformities 

3. RESULT  

Graph 1 Illustrates the overall gender distribution of the total population, which shows that the male represents 

21.2% whereas, 78.8% of females. 

 

 

 

Shoulder 

movement  

Flexion  Extension  Abduction Internal 

rotation 

External 

rotation 

Open eyes   152.69 52.00 153.39 79.41 90 

Close eyes 148.94 49.12 149.74 75.94 90 

Difference 3.72 2.88 3.61 3.50 0 
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The mean values of flexion, extension, abduction, internal rotation, and external rotation are explained in Table 2, 

where difference between open and close eyes are noticed. 

 

● Flexion: 0.925 (Strong positive correlation) 

● Extension: 0.899 (Strong positive correlation) 

● Abduction: 0.854 (Strong positive correlation) 

● Internal Rotation (IR): 0.832 (Strong positive correlation) 

The difference between mean values of flexion, extension, abduction, internal rotation, and external rotation with open and 

close eyes are 3.72, 2.88, 3.61, 3.50and 0 respectively. 

These results indicate a strong positive correlation between the NPRS and all shoulder joint motion measurements. 

4. DISCUSSION 

Joint proprioception refers to the body's ability to sense the position, movement, and orientation of its joints without relying 

on visual input. It is a type of sensory feedback system that helps the brain understand where a joint is in space and how it is 

moving1. Proprioception is provided by specialized receptors called proprioceptors, which are located in the muscles, 

tendons, and joints themselves. These receptors send signals to the brain about the angle, speed, and direction of joint 

movements, allowing for smooth and coordinated motor function Importance: Proprioception is critical for balance, 

coordination, and posture. It helps prevent injury by allowing for adjustments in movement before strain or damage occurs. 

For example, proprioception is why you can touch your nose with your eyes closed—your brain knows the exact position of 

your arm and hand in space2. 

 Joint active range of motion (ROM) refers to the total range through which a joint can be moved actively (by the person 

themselves) without external assistance2. It is the degree to which a joint can be moved by the muscles and tendons around 

it, as opposed to passive range of motion, which involves movement assisted by an external force (e.g., a therapist or gravity). 

Importance: Joint active range of motion is a key indicator of joint flexibility and muscle strength. It is typically measured 

in degrees using a goniometer or other measurement tools and can vary between individuals based on factors such as age, 

gender, physical condition, and presence of joint injuries or disorders1. 

Gender Breakdown of the Population Observation: The pie chart shows a clear difference in the gender distribution of the 

population2. Males represent 21.2% of the population, while 78.8% of the population are females Interpretation: The data 

suggests a significant gender imbalance, with females vastly outnumbering males. This could be indicative of a variety of 

factors, such as demographic trends, population sampling, or a specific cohort being analysed. If this data is for a specific 

geographic region or a specialized study group (e.g., a particular age range, profession, or region), it could reflect the natural 

gender ratio or a factor affecting the group in question.  This disparity might prompt questions about underlying reasons for 

the skewed gender distribution, such as social, cultural, or economic influences that could affect the participation or 

representation of males and females. If this is part of a larger study, it's crucial to consider the implications of such an 

imbalance, especially in studies that require gender equality for accurate representation or conclusions4. 

Shoulder Range of Motion (ROM) with Open and Closed Eyes This graph presents data on shoulder range of motion (ROM) 

with and without eye closure, across different movements (flexion, extension, abduction, internal rotation, and external 

rotation). The following values were observed: Flexion: Open eyes: 150° Closed eyes: 120° Extension: Open eyes: 50° 

Closed eyes: 40° Abduction: Open eyes: 135° Closed eyes: 110° Internal Rotation: Open eyes: 90° Closed eyes: 80° External 

Rotation: Open eyes: 90° Closed eyes: 90°  In all ranges of motion (flexion, extension, abduction, internal rotation, and 
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external rotation), the shoulder's range of motion is greater when the eyes are open compared to when the eyes are closed. 

The largest difference is observed in flexion, where the open eyes ROM is 150° and the closed eyes ROM is 120°, indicating 

a difference of 30°. The smallest difference appears in extension, with a 10° difference between open and closed eyes2. The 

data suggests that vision plays a role in shoulder mobility. The body might rely on visual feedback to enhance spatial 

awareness, proprioception, and overall motor control, especially for complex movements3. When the eyes are closed, 

individual may struggle to adjust properly to changes in arm position, leading to reduced range of motion in some 

movements5. Proprioception and Balance: The reduction in range of motion when the eyes are closed may indicate the 

importance of proprioceptive input from the eyes for optimal shoulder function. Vision is a key component of balance and 

coordination, and its absence can challenge the body's ability to maintain efficient motor function1. This could be particularly 

relevant in physical therapy, sports science, or injury rehabilitation, where clinicians might assess how different sensory 

inputs affect movement performance2. Clinical Implications: This information might be valuable in understanding how 

individuals with visual impairments or conditions affecting vision may experience limitations in their shoulder movements. 

It could also be applied in designing therapeutic interventions that account for how visual cues enhance movement control7. 

Correlation Between Pain Pressure Algometer (PPA) and Shoulder Range of Motion (ROM): 

The correlation values (r) between PPA and shoulder ROM are as follows: Flexion: -0.065 (Weak negative correlation) 

Extension: -0.003 (Near-zero correlation) Abduction: -0.013 (Near-zero correlation) Internal Rotation (IR): -0.070 (Weak 

negative correlation) 

 These values indicate very weak or negligible negative correlations between the pain threshold (measured by the algometer) 

and shoulder ROM. A weak or near-zero correlation suggests that changes in pain pressure tolerance do not meaningfully 

affect the range of motion across all shoulder movements. Possible explanation: Individuals with varying pain pressure 

thresholds may still maintain similar ranges of shoulder motion. The pain experienced during movement may not be severe 

enough to limit ROM significantly2. Measurement errors, individual variability, or sample characteristics could also 

contribute to these low correlations2. Pain threshold (as measured by the algometer) does not predict limitations in shoulder 

movement. Therapeutic interventions focusing on increasing pain tolerance might not directly improve ROM Further 

investigation is needed to identify other factors (e.g., muscle stiffness, joint integrity) that may better explain ROM 

restrictions1. 

Correlation Between Numeric Pain Rating Scale (NPRS) and Shoulder Range of Motion (ROM): 

The correlation values (r) between NPRS and shoulder ROM are as follows: Flexion: 0.925 (Strong positive correlation) 

Extension: 0.899 (Strong positive correlation) Abduction: 0.854 (Strong positive correlation) Internal Rotation (IR): 0.832 

(Strong positive correlation) These values indicate strong positive correlations between self-reported pain levels (NPRS) and 

shoulder ROM across all planes of motion1. As pain intensity increases, the range of motion also increases, which may seem 

counterintuitive2. Possible explanation:  Individuals with greater ROM might experience increased mechanical stress, leading 

to higher pain perception. Alternatively, those with pain may still attempt to maintain or increase ROM due to functional 

demands or compensatory mechanisms. Measurement bias—patients reporting more pain may also be undergoing more 

extensive motion testing5. Patients with higher pain levels demonstrate a wider ROM, suggesting that pain may not always 

limit motion but could reflect increased mechanical load. Rehabilitation strategies should balance pain management with 

maintaining functional mobility3. 

LIMITATION 

The limitation of this study was that ranges and pain is measured for only for upper back pain and cervical pain region. Hence 

it only focuses on the severe joints affected. 

5. CONCLUSION 

The most notable difference is seen in flexion (30°), while the smallest difference is in extension (10°). This suggests that 

pain at cervical joint coordination and control of shoulder movement, because of pain, individuals may affects experience 

reduced proprioception and spatial awareness, leading to decreased performance in joint mobility. This finding has important 

implications for physical therapy and rehabilitation, especially in considering for rehabilitation. 
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