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Abstract 

Background and Objective: Upper extremities musculoskeletal disorders and disabilities are more 

common in subjects who extensively using hand held devices (laptops, cell phones, digital gaming) 

after world digitization in daily life of people. These disorders and disabilities occurs due to trauma, 

overuse or repetitive injuries in abnormal posture or ergonomics and it affects biomechanics of the 

upper extremity. Therefore the present study aims to determine the upper extremities musculoskeletal 

disorders and disability in the individuals who extensively using hand held devices as assess by DASH 

questionnaire (disability of arm shoulder and hand). 

Materials and Methods: A Cross sectional survey design was done and 250 subjects mean age group 

of 25-45 years were included in the study those used hand held devices more than 7 hours. The 

questionnaire (DASH) disability of arm shoulder and hand was taken and data was analyzed by Chi-

square (x2) test, Paired and Unpaired t test. 

Results: Descriptive statistical analysis-frequency and percentage of responses has been carried out in 

the present study to analyze the questionnaire. 250 subjects were completed the questionnaire. It was 

found out that upper extremities musculoskeletal disorder (UEDs) affected with mean of 49.30 ±6.05 of 

DASH score, who use hand held devices (HHD) more than 7 hours. 

Conclusion: The study concluded that those subjects used extensively hand held devices more than 7 

hours moderately affected with upper extremities musculoskeletal disorders. 

 
Keywords: Upper extremity musculoskeletal disorders, hand held devices, disability of arm shoulder 

and hand 

 

Introduction 

In modern society exposure and access of different varieties of information and 

communication technologies such as computers and mobile phones has intensely increased 

during the last decade in young individuals [1]. Devices those are used for communication and 

entertainment purpose such as media, internet access and gaming well-known as Hand-held 

devices [2]. In the mobile phones the availability of various useful options encourage the users 

to engage most of his time in his hand-held device [3]. The Hand held device is a piece of 

computing equipment that can be used in the hand such as smart phone, tablet computer or 

any electronic device. It can be compact and portable enough to be held and used in one or 

both hands for communication purpose [4]. 

However, while using the hand held devices the users experience discomfort, fatigue and 

pain in shoulder, elbow and hand due to the design and anthropometry relationship of the 

hand held devices [4, 5]. According to World Health Organization (WHO) 30% of the adults 

population affected with chronic pain, 20-25% MSDs (affecting joints, muscles, tendon, 

ligament and nerves), 25-30% back pain, 15-17% arthritis and 3% is believed to be 

vulnerable to fracture. A Study done on Canadian university population found out that 84% 

were having some pain in at least one part of the body, among that right hand pain was most 

common [6]. In India the technology is moving towards digital India, the usages of handheld 

devices are increasing every day more than 950 million and 190 million users of mobile 

phones and smart phones respectively. It is estimated that the 900 million smart phones users 

will be there by 2025 [7].  
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Due to increase usage of these devices increasing in health 

hazards especially the upper extremity musculoskeletal 

disorders. A study done in AMU found that student uses 

100% mobile phones, the largest duration of time spent by 

them on cell phone was 14 hours for purpose of email, 

browsing, recreation, gaming; 12 hours follow for making 

call and lastly scheduling for 7 hours. The pain symptoms 

was evaluated through VAS scale and 27.5% of them were 

known to be affected by hand pain, 44.5% mild, 24.5% 

moderate and 3.5% severe hand pain [1].  

The multiple functions varies of audible and vibratory input, 

and the output range from beeping and vibrating alerts, to 

melodies and even voice. There are many literature reported 

that there is an adverse impact on physical, psychological 

and mental health towards the user of mobile and other 

information technology [8]. A high incidence of these 

disorders of hand, wrist, forearm, arm, and neck are due to 

prolong, forceful, repetitive use of such devices [9]. The risk 

factors for these disorders related with hand held devices are 

sustain gripping, overuse injuries, vigorous activities, 

repetitive movement of wrist, thumb and fingers (PIP, DIP, 

MCP and wrist joints), in abnormal or stylish typing in 

inappropriate posture or ergonomics [10, 11]. Additional 

factors include small spacing in the keypad, end-range 

motion of the thumb during texting, increased static loading 

and a difference in the muscle activity between individuals 

with and without musculoskeletal symptoms [11]. The term 

musculoskeletal disorder (MSDs) used to describe overuse 

injuries that occurs in soft tissues and affects biomechanics 

of musculoskeletal system [12]. The disorder occurs when the 

body part is made to work harder and this directly has an 

impact on the function at a greater level than it is prepared 

for it. It includes a large group of conditions that result from 

injuring the body over a period of time and its severity 

varies according to the cause [13]. Various terminology also 

used to describe the term musculoskeletal disorder (MSDs) 

such as cumulative trauma disorders, non-specific 

musculoskeletal disorder or repetitive motion disorder 

(RMD) or repetitive stress injury (RSI) and the disorders 

due to improper position or overuse injuries [14]. The more 

effects on upper extremity of MSDs in daily life due to 

overuse and it may produce muscular pain to some severe 

conditions eg. Carpal tunnel syndrome. But none of the 

studies were found with regards to incidence rates of upper 

extremities musculoskeletal (UEDs) disorders and there are 

substantial differences in reported prevalence rates on 

UEDs. One of the main reason for this is the absence of 

universally accepted way of labelling or defining UEDs [15, 

16]. currently, the clinicians are regularly encountering the 

subjects reporting with various non-specific musculoskeletal 

problems other than the regular conditions, and the most of 

the cases of non-specific MSDs are treated conventionally 

without considering the causative factors. Therefore there is 

an urgent need to find the upper extremity musculoskeletal 

disorder (MSDs) in subjects who extensively use hand held 

devices. Finding this information through this study it will 

be helpful to clinician in diagnosing the causative factor for 

non-specific upper extremity musculoskeletal disorder 

(MSDs) by the help of information associating the non-

specific upper extremity musculoskeletal disorder with use 

of hand held devices and thereby beneficial in setting the 

goal and treatment plan in treating non-specific upper 

extremity musculoskeletal disorder [12]. The DASH score 

(disability of arm, shoulder and hand score) is a reliable and 

valid implement commonly used as outcome measure to 

evaluate the musculoskeletal disorders and disability of 

upper extremity [17]. Therefore the present study has been 

taken up to evaluate and determine the upper extremities 

musculoskeletal disorders and disability in the individuals 

who extensively using hand held devices. 

 

Methods 

A cross sectional survey design study of 250 subjects (both 

male and female) using convenient sampling method was 

done. Subjects which were using hand held devices aged 

between 25-45 years working population included according 

to inclusion and exclusion criteria of the study. The 

inclusion criteria for this study were both male and female 

using hand held devices (cell phones, laptops, computers 

and digital games) more than 7 hours in a day, age between 

25-45 years working population with onset of symptoms and 

able to read and write questionnaire in English language 

who those willing to participate in this study and exclusion 

criteria for this study were any history of injury/trauma, 

deformity, specific musculoskeletal problems or any 

neurological problems in upper extremities. 

 

Outcome Measures 

Dash questionnaire: It was used as outcome measure to 

evaluate the musculoskeletal disorders and disability of 

upper extremities in subjects those were using hand held 

devises more than seven hours in a day. The study received 

approval from Human Ethical Committee of Goutham 

college physiotherapy research ethical committee Bangalore 

reference no. ECC/MPT/2016-2017/03. 
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Fig 1: Flow chart representing the procedure of selection of subjects. 

 

Results 

Chi-square and parametric (coefficient of correlation) test 

were applied to analyze the data. All descriptive statistical 

analysis was done with utilizing the SPSS software16.0, 

Stata 8.0, MedCale 9.0.1 and Systat 11.0 (other software 

Microsoft word and, PASW statistics IBM SPSS Statistics) 

and p< 0.05 is considered as level of significance. The 

effect size is used to measure magnitude of the effectiveness 

of treatment (Cohen's d). 

 

Table 1: Group characteristics 
 

Parameters N Maximum Minimum Mean ± Std. Deviation 

Age 250 25 45 31.32 ±5.21 

Hours 250 7 17 9.85 ±2.48 

Gender M 163 (65.2%) …….. …….  

F 87 (34.8%) ……. …….  

DASH 250 30 64 49.30 ±6.05 

 

The study was conducted on total number of 250 subjects 

among them there were 163 male and 87 female subjects. 

The mean age of subjects were 31.32 ±5.21, the mean hours 

of usages of hand held devices were 9.85 ±2.48 and the 

mean DASH score was 49.30 ±6.05. 

 

 
 

Fig 2: Percentage of male and female subjects in study 
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Graph 1.2: Analysis of Variables of the study 

 
Table 2: Correlation of Basic Characteristics with DASH score 

 

Age 

Pearson Correlation DASH 0.218** Hours -0.076 

Sig. (1-tailed) 0.001** 0.230 (NS) 

Correlation Significant positive weak correlation No correlation 

Hours 

Pearson Correlation -0.116 ……… 

Sig. (1-tailed) 0.068 (NS) ……… 

Correlation No correlation ……… 

Correlation No correlation ……… 

** Statistically Significant difference p< 0.05, NS-Not significant 

 

The above table shows that when mean age of the subject 

correlated with DASH score there is a significant positive 

weak correlation. When mean hours of usage correlated 

with DASH score there is no significant correlation. 

 

Discussion 

The present study was conducted in different places (offices, 

colleges, schools) and different professionals (software 

engineer, IT profession, bank workers, teachers, house 

wives) were involved who extensively use hand held 

devices. The study was conducted on total number of 250 

subjects among them there were 163 male and 87 female 

subjects. The mean age of subjects were 31.32±5.21, the 

mean hours of usages of hand held devices were 9.85±2.48 

and the mean DASH score was 49.30±6.05. The mean 

DASH score indicates upper extremities musculoskeletal 

disorders are moderate effect on individuals who use hand 

held devices. According to DASH 0 is no effect and 100 is 

maximum affected with the upper extremities 

musculoskeletal disorders and disability. The present study 

found that, there is significant positive weak correlation 

between age and DASH. A study found that the increased 

risk of upper-extremity musculoskeletal disorders with age 

remained statistically significant (P = 0.001) after 

adjustment for length of service, contrary to the increased 

risk related to length of service after adjusting for age (P = 

0.08). In the latter case, the age-adjusted odds ratios (ORs) 

for the whole population were 0.9 (95% CI 0.6 –1.5), 1.0 

(95% CI 0.7–1.6), and 1.3 (95% CI 0.9 –2.0) for length of 

service of 1–2 years, 3–10 years, and more than 10 years, 

respectively [18]. Similar findings were observed for men (P 

= 0.16) and women (P = 0.14). The potential risk factors 

included personal factors, medical history, work history, and 

exposure to physical, psychosocial, and organizational work 

factors. For personal factors and medical history, details 

about age, weight, height, prior history of at least 1 of the 

major upper-extremity musculoskeletal disorders under 

study, inflammatory arthritis, diabetes mellitus, and thyroid 

disorders were collected during the physical examination. 

Exposure regarding work status and occupational risk 

factors was assessed with a self-administered questionnaire 

including information on the characteristics of the job and 

tasks, work organization, and the main potential risk factors 

for upper-extremity musculoskeletal disorders. A strong 

relationship was observed between age and upper-extremity 

musculoskeletal disorders for both sexes after adjustment 

for potential confounders [19]. The risk of upper-extremity 

musculoskeletal disorders for individuals age 30 years in 5 

year increments was significantly higher (P = 0.001) than 

for those age is 30 years, with OR 1.8–4.9 in men and OR 

1.8–5.0 in women. Individual ages 50–54 years had a 

significantly higher risk than all other age groups for both 

sexes. This study supports other investigations in finding 

that upper limb pain is common among adults in the general 

population (20–25) [20]. as it is survey study, no intervention 

was taken only questionnaires were asked and data was 

collected. During the period of data collection no known 

difficulties were present in distributing and re-collecting the 

questionnaires as all samples were given personally and 

noted the point they ticked in the questionnaires distributed. 

Moreover, no missing questionnaires were reported and this 

enabled a smooth process of data collection and analysis. 

Based upon the result obtained in this study it is obvious 

that a cell phone is essential in everyone’s life these days. 

Study found that there is no correlation between age and 

hours, (time) of hand held devices. Also it was found that 

there is no significant correlation between hours of hand 

held devices and DASH. The mean hours of usage of hand 

held devices was 9.85 ±2.48. There was no study found to 

support article. The usage of hand held devices varies from 

7-15 hours. Study conducted by Yves Roquelaure et al., has 

shown approximately half of the workers experienced 

nonspecific musculoskeletal symptoms of the upper limbs 

during the previous year and approximately one-third 
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experienced these symptoms during the previous week. The 

physical examination performed by OPs confirmed that 

upper-limb MSDs were common in the working population. 

 

Limitations of the study 

1. Study was conducted in small population of 250. 

2. Subjects with 25-45 years of age were considered for 

the study thus results cannot be generalized to all age 

group. 

3. Sample were taken, only who knows English. 

4. The degree or grade of disability affected not measured 

only the score of disability affected was measured. 

 

Recommendation for future research 

1. Further study need to be carried in larger population. 

2. Further study can be carried in different age group. 

3. Further study can be carried evaluating upper 

extremities musculoskeletal disorder using different 

evaluation tool. 

 

Conclusion 

The study concluded that those individual’s used 

extensively hand held devices more than 7 hours 

significantly moderately affected with upper extremities 

musculoskeletal disorder. To live in accordance to the 

current advancements of the technology, the use of cell 

phone in our daily living is crucial. The size of hand held 

devices should be comfortable to be used. However, 

prolonged use of cell phone is known to cause symptoms of 

musculoskeletal disorder keeping this into consideration, 

more study should be done in the future to create awareness 

among cell phone user regarding the seriousness of this 

matter. Also while using hand held devices proper 

ergonomics, postures should be followed. 

 

Competing Interests: None 
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