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            Abstract

            
               
Background: Portable electronic devices are essential tools for work, where the globalization has put an impact of dependability on PED’s.
                  These devices have benefits on ease of work but have physiological impacts depending on the usage of hours and posture of
                  neck and wrist. 
               

               Objectives: PED’s have a great impact on the posture, so the objective was finding the correlation between carpal tunnel syndrome with
                  neck disability in relation with usage of PED’s in whole day. 
               

               Search Methods: Online platform was used with Google forms and circulated. 
               

               Selection criteria:  The criteria for the study were inclusion of 18 to 25 years of age people with no disability or disorder already present
                  and understandability of English. 
               

               Data collection and analysis: The data was collected for 200 people including both male and female where the mean and standard deviation was evaluated for
                  correlation of different aspects of both questionnaires with usage of PED’s. 
               

               Main Results: On evaluation the mean usage of PED’s per day is 5.8±2.4 hours day. The correlation among the NDI-SSS, NDI-FSS, PED’s-NDI,
                  PED’s-SSS, and PED’s -FSS came to be 0.59, 0.51, 0.06, 0.08 and 0.12 respectively. 
               

               Authors’ conclusions:  The relation between carpal tunnel syndrome and neck disability index came to be significant positive in NDI and BCT questionnaire
                  and insignificant positive in correlation in usage of the PED’s with CTS and neck disability. 
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               Introduction

            The digital revolution has greatly affected daily living, evident in the ubiquity of mobile devices and the seamless integration
               of technology into common tasks such as shopping, reading, and finding directions 1, 2 . The use of computers, mobile devices, and the Internet is at its highest level to date and expected to continue to increase
               as technology becomes more accessible, particularly for users in developing countries 3 4 . As seen in recent reports the usage of laptops, tablets, and smartphones have gradually been seen as working tools in different
               professional sectors 5 . The usage of computers has been associated with neck pain and wrist pain, though there has been less research on investigating
               the use of tablet computers that are being used with increasing frequency 6 .
            

             Neck pain is a leading global health problem, as it is the 4th greatest contributor to global disability and results in reduced
               work productivity 7 . Poor posture during computer use is a likely contributor to altered muscle activation patterns contributing to neck and
               shoulder pain 8 . Nowadays the usage of PED’s is not restricted to work but in leisure activity and continuous exposure to the devices in
               altered posture for hours changes the properties of muscles, nerves and posture related bone degeneration seen at physiological
               and anatomical level 9, 10 . In various studies the NDI is the most validated and appreciated tool for measuring the disability with the easy questions
               from subject, focussing on activity of daily living 11 . 
            

            There are various kinds of altered posture-oriented wrist pain leading to deformity and early degeneration of the carpals,
               metacarpals and phalanges 12 . CTS is commonest causing problem of wrist discomfort, where the median nerve is compressed due to the altered wrist biomechanics
               leading to compression of median nerve in between the carpal bones causing the pain, tingling or numbness present on palm
               aspect, travelling to half lateral side of ring finger, complete middle and index finger with thumb on palmar and dorsal aspect
               13 . BCT questionnaire was came so as to evaluate on the numbers with their discomfort present at the wrist due to carpal tunnel
               syndrome. This questionnaire is divided into SSS and FSS focussing on systemic and functional severity faced by the subject
               14 . 
            

         

         
               Objective of the study

            In upcoming dependency on the electronic devices and increase in the concept of online education have provided the base to
               study their effects on human body physiologically and anatomically. The objective of this study finds the correlation between
               the neck disability index and the Boston carpal tunnel questionnaire on the usage of the PED’s. 
            

         

         
               Methodology

            Source of collection of Data: Online platform using Google forms

            Sample size: 200 

            Study design: Survey study (Questionnaire form)

             Selection Criteria:
            

            
               
                  1. Inclusion Criteria
                  
               
            

            
                  
                  	
                     Those students who use their own portable electronic devices (smart mobile phones, laptops, and tablets).

                  

                  	
                     Young adults (18-25yrs)

                  

                  	
                     Both males and females

                  

                  	
                     Understands English

                  

               

            

            
               2. Exclusion criteria:
               
            

            
                  
                  	
                     Students having any chronic medical illness.

                  

                  	
                     Subjects of age group below18 years and above 25 years of age.

                  

                  	
                     Having any kind of injury.

                  

                  	
                     Cannot understand English.

                  

                  	
                     Persons having any kind of deformity.

                  

               

            

            
               3. Instrumentation: - The data was obtained by using an assessment form including: -
               
            

            
                  
                  	
                     Neck disability index questionnaire 

                  

                  	
                     Boston Carpal tunnel questionnaire (Symptom severity scale- SSS and Functional status scale – FSS)

                  

               

            

         

         
               Procedure

            The procedure was done with the survey through online platforms through Google forms were created and consent was prior taken
               from participant prior sharing their details. They were explained with complete procedure and data collection was begun. There
               were 208 student who filled the questionnaire out of which 200 were selected according to inclusion criteria. The complete
               data was observed and statistical data was created with the help of Microsoft Excel and SPSS software. 
            

         

         
               Observation and data analysis

            
                  
                  Table 1

                  Shows the mean (average) and standard deviation of 8 components used in thestudy such as age, height, weight, NDIS, FSS, SSS,
                     PEDU (in hours), PEDU (indays).
                  

               

               
                     
                        
                           	
                              
                           
                           STATS. PARAMETERS

                           
                        
                        	
                              
                           
                           MEAN AND St. DEVIATION

                           
                        
                     

                     
                           	
                              
                           
                           AGE

                           
                        
                        	
                              
                           
                           21.52 ± 2.04

                           
                        
                     

                     
                           	
                              
                           
                           HEIGHT

                           
                        
                        	
                              
                           
                           167.7 ± 13.80

                           
                        
                     

                     
                           	
                              
                           
                           WEIGHT

                           
                        
                        	
                              
                           
                           64.06 ± 12.4

                           
                        
                     

                     
                           	
                              
                           
                           PED USAGE / DAY (in hours)

                           
                        
                        	
                              
                           
                           5.8 ± 2.4

                           
                        
                     

                     
                           	
                              
                           
                           PED USAGE / WEEK (in days)

                           
                        
                        	
                              
                           
                           4.8 ± 1.38

                           
                        
                     

                     
                           	
                              
                           
                           NDI

                           
                        
                        	
                              
                           
                           9.68 ± 7.81

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           14.85 ± 5.94

                           
                        
                     

                     
                           	
                              
                           
                           FSS

                           
                        
                        	
                              
                           
                           11.25 ± 5.38

                           
                        
                     

                  
               

            

             The data analysis was conducted using SPSS software, Pearson’s correlation formula was used to find out the correlation.

         

         
               Results

            Upon analysing the duration of portable electronic devices usage (smartphones laptops and tablets) the students use these
               devices for an average of 5.8 ± 2.4 hours per day and for about 4.8 ± 1.38 days per week.
            

         

         
                Correlation Results  

             Upon analysis of correlations, it was found that 

            
                  
                  	
                     There is a positive correlation between neck disability and symptom severity scale that is (r = 0.59).

                  

                  	
                     There is a positive correlation between neck disability and functional status scale that is (r = 0.51)

                  

                  	
                     There is a partially Positive Correlation b/w the number of hours of portable electronic device use and neck disability that
                        is (r = 0.06).
                     

                  

                  	
                     There is a partially positive correlation b/w the number of hours of portable electronic device use and symptom severity scale
                        that is (r = 0.08).
                     

                  

                  	
                     There is a positive correlation b/w the number of hours of portable electronic device use and functional status scale that
                        is (r = 0.12)
                     

                  

               

            

         

         
                Graphical Presentation Of Correlation Result  
            

            
                  
                  Figure 1

                  
                     Showing a positive correlation betweenneck disability and symptom severity (CTS). The value of r = 0.59 which is notso less
                        in magnitude and has a positive direction which depicts a positivecorrelation.
                     
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/519ae0c0-c07f-4a26-8194-221200b27e7e/image/2b99b45f-a98f-4da6-88b3-4383c56e87ce-uimage.png]

            
                  
                  Figure 2

                  
                     Showing a positive correlation between neckdisability and functional status (CTS). The value of r = 0.51 which is not veryless
                        in magnitude and has a positive direction which depicts a positivecorrelation.
                     
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/519ae0c0-c07f-4a26-8194-221200b27e7e/image/41651906-e126-4177-84e2-0060c59ec237-uimage.png]

            
                  
                  Figure 3

                  
                     Showing a partially positive correlationbetween the duration of portable electronic devices use (in hours) and neckdisability
                        on the student population. The value of r = 0.065 is very lessmagnitude but in a positive direction, this depicts that there
                        is a partiallypositive correlation of less magnitude.
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                  Figure 4

                  
                     Showing a partially positivecorrelation between the duration of portable electronic devices use (in hours)and symptom severity
                        (CTS) on the student population. The value of r = 0.08 isof really less magnitude but in a positive direction, this depicts
                        that thereis a partially positive correlation of less magnitude
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                  Figure 5

                  
                     Showing a partially positive correlation betweenthe duration of portable electronic devices use (in hours) and functionalstatus
                        (CTS) on the student population. The value of r = 0.12 is of really lessmagnitude but in a positive direction, this depicts
                        that there is a partiallypositive correlation of less magnitude
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               Discussion

            With increase in the globalization have encouraged the dependability on PED’s, but pandemic have initiated the education on
               the PED’s. This study aims on the population spending time on their PED’s and in comparison, to the initiation of neck disability
               and carpal tunnel syndrome.
            

            This study found an average age of 21 years with 6 hours a day of PED’s. Studies earlier presented in the college students
               following the effect of electronic devices on initiation of skeletal disorder where there was positive relation 15 , the PEDs have a positive impact on the hand disability as measured 16 . Work surroundings have an impact on the musculoskeletal disorder 17 , where adults not only the one who are under the posture disability even the adolescents and school children are also behind
               and upcoming in the musculoskeletal disorders due to the PED’s 18, 19 . With this increase in dependency the study provided the neck stretching during the working hours and their impact on the
               disability index which found to be positive and required so as to prevent the initiation and manage the existing disorder
               20 . So, as this study aimed to evaluate the disability in neck comparing with the time in hours spend in a day. 
            

            Studies presented various surveys and assessment to assess the relation of computer usage and carpal tunnel syndrome, where
               the studies proved the significance of CTS in relation with PED’s 21 . This study aimed to evaluate on CTS with the help of Boston carpal tunnel questionnaire which provides the data of their
               systemic severity and function severity comparing with there hours spent on PED’s. This study provided the positive relation
               between neck disability and CTS.
            

         

         
               Conclusions

             This study shows that there is an insignificant positive correlation between the number of hours of portable electronic device
               usage and neck disability, carpal tunnel syndrome at P=0.05, but there is a significant positive correlation between neck
               disability and carpal tunnel syndrome at p=0.05
            

            The results of the study do not nullify the hypothesis that is the alternate hypothesis is accepted as it showing positive
               correlation.
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