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ABSTRACT 

 

Title: Prevalence of musculoskeletal pain between smartphone addicts and non-addicts 

among students of health care professional colleges 

 

 

Background and Objective: In countries such as India, adolescents have a prevalence of smart 

phone addiction ranging from 39 percent to 45 percent. The rising use of smartphones has 

caused concern about the physical and psychopathological consequences that come with 

smartphone addiction. Hence, as there is scarcity of literature suggesting relationship between 

the smartphone overuse and pain, this study aimed to find the prevalence of musculoskeletal 

pain between smartphone addicts and non addicts in college going smartphone users. 

Materials and Methods: The study population consisted of normal healthy students within 

the age group of 18-25 years of age from Medical, Dental, Physiotherapy and Nursing colleges 

of SDM University Dharwad. Smartphone Addiction Scale-Short version, Standard Nordic 

Musculoskeletal Questionnaire, hand held dynamometer and pinch guage were used to assess 

the smartphone addiction, region wise musculoskeletal pain, grip strength and pinch strength 

respectively.  

Results: The prevalence of musculoskeletal pain between smartphone addicts and non-addicts 

was 93.87% and 43.63% respectively. Most of the students experienced pain in the upper back 

(54.35%), neck (52.83%) followed by shoulders (51.02%) and wrists/hands (50.79%). The 

hours of daily smartphone use, number of years of smartphone use and gender were found to 

be associated with prevalence of addiction. Further logistic regression was done in which neck 

pain, upper back pain and wrists/hand pain showed statistical significance, p<0.05. 



 

 
xi 

 

Conclusion: Hence we conclude that the prevalence of musculoskeletal pain in smartphone 

addicts is high. The most common musculoskeletal pain was the upper back, neck, shoulders 

and wrists/hands. The factored that were associated with prevalence of addiction were hours of 

daily smartphone use, number of years of smartphone use and gender. As a result, it's important 

to educate the society about the risk of smartphone addiction in order to avoid adverse 

consequences. 

Key words: Prevalence; Smartphone; Smartphone Addiction; Musculoskeletal pain  
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Title: Prevalence of musculoskeletal pain between smartphone addicts and non-addicts 

among students of Health-care professional colleges 

INTRODUCTION 

 

Smartphone use has grown substantially in our digital world. Globally, there are three billion 

smartphone users.1 The number of people using mobile phones in India has grown 

tremendously. According to reports, India has the world's second-largest telecommunications 

sector.2 Smartphones are thought to be the natural evolution of computers, and they have helped 

to reduce the prevalence of these machines after decades of dominance. Smartphones have 

provided the way for the development of tablet personal computers, which are a combination 

of a smartphone and a personal computer. They vary from traditional phones in that they 

provide a variety of features, such as advanced computing capabilities and advanced 

communication, in addition to the usual phone functions. 3 In the last two decades, smartphone 

devices have advanced rapidly in terms of feature and scope.4 Smartphones now play an 

important role in people's daily lives, as they have access to the internet and social media, as 

well as texting, images, sports, multimedia and navigation in addition to their function as a 

means of communication.5,6 Smartphone operating systems are rapidly improving, and a wide 

range of applications are being developed and made available to suit our needs. 7 It is one of 

the most effective tools for integrating communication, education, and entertainment. The 

popular phrase "to have the world in the palm of your hand" appears to be the ideal description 

of smartphones. 8 Smartphones have evolved into a necessary component of daily life. 

However, despite the convenience technology provides, it can occasionally have a negative 

impact on our daily lives. Overuse of a smartphone is one of the most instances. Smartphones 

have the ability to instantly draw our attention and distract us. As a result, people, particularly 
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students, are prone to overusing their smartphones. Student productivity is affected and time is 

spent as a result of smartphone distractions. It also degrades the quality of work produced.9 

 

Smartphone addiction is a developing social issue that has negative health impacts. Although 

smartphones have improved people's lives in useful ways, such as increased productivity and 

social networking, there is mounting evidence that people overuse their phones in ways that 

negatively impact their everyday lives and mental health. The terms "smartphone addiction," 

"problematic smartphone use," and "excessive smartphone use" have all been used to describe 

various patterns of smartphone usage. According to a recent systematic review, the prevalence 

of problematic smartphone use, including smartphone addiction, ranges from 10% to 30%, with 

a median of 23.3 percent.10  

 

The incidence of smartphone addiction and other types of smartphone usage among adolescents 

and young people varied between research and nations in Asia, the study's geographic region. 

For example, prevalence rates in South Korea range from 13.5 percent to 36 percent [6–12], 

4.05 percent to 29.8 percent in China [13–23], 15.5 percent to 82 percent in India [24–27], and 

62.6 percent among Filipino teenagers, according to research.10 

 

According to Kim et al. (2006), those who suffer from severe depression, loneliness, social 

anxiety, or impulsivity are more likely to acquire an Internet addiction than others. Smartphone 

addiction is defined as a compulsive use of social networks and its numerous extensions, 

whereas internet addiction is categorized into subcategories. Individuals with premorbid social 
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communication issues, such as social anxiety, phobia and feelings of loneliness, are more likely 

to use cyber technology devices excessively such as smartphones.42  

 

Smartphone addiction impacts from between 9.3 percent to 48 percent of the world's 

population. 8 According to WHO "addiction" is described as dependency and as "the continuous 

use of something for the purpose of relief or stimulation, which typically results in cravings 

when it is not present. 11 "With the increasing popularity of smartphones, overuse of 

smartphones could be referred to as "Smartphone Addiction," which is described as a technical 

addiction that incorporates human-machine interaction and is non-chemical in origin.12 

 

According to Emanuel Richard, we are addicted to the knowledge, fun, and connections that 

smartphones provide, but not to the smartphone itself. 13 Smartphone addiction is comparable 

to internet addiction in many aspects. It is characterised as the excessive usage of smartphones 

to the point where it interferes with users' daily life. 11 Smartphone addiction sets out as a 

normal tendency that develops into a serious issue. 13   According to a recent research, 79 

percent of the population aged 18 to 44 has their cell phone with them nearly all of the time, 

with only two hours of their walking day spent without it. 14 Around 72% of users report that 

they are never more than five feet away from their smartphone at any given time. This is known 

as "Nomophobia," or the fear that being away from their phone will cause them to become 

disconnected from the rest of the world. 13 

 

Smartphone addiction is a frequent problem among adults all over the world. It usually appears 

as the continuous use of their phones while doing other tasks like studying, driving, social 
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gatherings, and even sleeping. Many people, however, are unaware that smartphone addiction 

is a significant problem that can negatively impact a person's thoughts, behaviour, habits, 

feelings, and sense of well-being. Preoccupation, tolerance, lack of control, withdrawal, mood 

modification, conflict, deception, excessive usage, and loss of interest have all been symptoms 

of addiction. 15 

 

And therefore, smartphones can be problematic when used excessively. The majority of 

conscious control behaviours are established to meet one's social, functional, and psychological 

demands. As a result, when a behaviour provides an individual satisfaction, it is actively 

continued and gets habituated. In this way, defining persistent smartphone usage as an 

addiction-like behaviour is challenging. However, when the following components of addiction 

are taken into account, smartphone addiction may be included in the behaviour addiction group, 

according to prior studies: 1) The individual is concerned with a specific behaviour (e.g., 

smartphone use); 2) the behaviour is utilised to avoid reality or produce pleasure; 3) Tolerance 

develops as the behaviour is continued; 4) Withdrawal symptoms (anxiety, depression, or 

irritability) arise when the behaviour is stopped or interfered with; 5) Interpersonal problems 

arise as a result of the continued behaviour; and 6) an individual is forced to relapse. 

Smartphones have been found to be addictive and strongly linked to users' lifestyles in previous 

research. 16 

 

The short version of the Smartphone Addiction Scale (SAS-SV) is a well-validated 

questionnaire. A sample of 343 boys and 197 girls from Korea were used to design and validate 

this 10-item self-report questionnaire. The components for the measure were obtained from the 

original Smartphone Addiction Scale (SAS) on the basis of their validity, as determined by a 
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review by seven experts. The SAS-SV includes five important issues: (1) "daily-life 

disruption," (2) "withdrawal," (3) "cyberspace-oriented relationship," (4) "overuse," and (5) 

"tolerance." The results of the SAS-SV analysis indicated a Cronbach’s alpha of 0.911. The 

boys' area under curve was 0.963 (0.888–1.000), with a cut-off of 31, a sensitivity of 0.867, 

and a specificity of 0.893. The area under curve was 0.947 (0.887–1.000) among girls, with a 

cut-off value of 33, a sensitivity value of 0.875, and a specificity value of 0.886. This SAS-SV 

was regarded a suitable tool for diagnosing smartphone addiction based on the cut-off values. 

Smartphone Addiction Scale, Smartphone Addiction Proneness Scale, and The Korean self-

reporting Internet addiction short form scale were used to confirm the SAS-SV validity. For 

assessing smartphone addiction, the SAS-SV showed good reliability and validity. 7 

 

The adverse effects of smartphone addiction can be divided into three categories: physiological, 

musculoskeletal, and psychological. According to several studies, excessive usage of 

smartphones disrupts focus while studying or working, which may have an impact on subject 

outcomes. 12 State anxiety, trait anxiety, and sadness were shown to be higher in the smartphone 

overuse group than in the usual use group in a study of smartphone users. In technologically 

advanced nations, poor sleep quality has emerged as a significant public health issue.6 

Furthermore, because smartphone users in their teens and twenties use their phones more 

frequently than the elderly, they are more likely to develop musculoskeletal problems such as 

pain in the upper extremities, neck, shoulders, arms, wrists, back of the hand, and fingers. When 

using a smartphone, the common posture acquired is to hold the device with one or two hands 

below the eye level, look down at the device, and touch the screen using the thumb. This usage 

pattern causes users to adopt an abnormal posture, such as forward neck flexion, which is 

commonly maintained for lengthy periods of time.5 Long-term forward neck posture can affect 

the cervical and lumbar spine structures, as well as ligaments. Respiratory problems might arise 
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as a result of structural issues caused by poor posture. Perry et al examined at the possible 

association between dysfunctional breathing and musculoskeletal pain patterns, and found that 

83 percent of patients with neck pain (due to poor posture) had a change in breathing rhythm.17 

 

Maintaining poor postures when using a smartphone for a prolonged period of time might cause 

physiological and biomechanical changes in the body's structures and musculoskeletal system. 

Small repeated activities (such as texting) combined with prolonged awkward postures while 

performing these activities impairs circulation to muscular tissue. A decrease in circulation will 

limit the amount of nutrients delivered to the muscles, resulting in localised pain and fatigue. 

Sustaining an undesirable posture can lead to postural syndromes including excessive thoracic 

kyphosis and a protruding chin, which can lead to poor muscular contractions, postural muscle 

weakness, and tiredness. Reduced activity in the postural musculature (as a result of poor 

posture control) can lead to overuse of the mobiliser muscles, resulting in pain, stiffness, and 

discomfort. Postural changes, and also the related local- and global musculoskeletal disorders 

that have been reported in the literature, are major concern, because the majority of smartphone 

users are young, which can lead to long-term improper postures in adulthood.19   

 

Furthermore, poor postures cause fatigue, which has significant consequences such as 

decreased physiological function, difficulties in everyday living, and affects on both the visual 

and musculoskeletal systems, resulting in headaches and stress.. The musculoskeletal pain 

relating to smartphone use include muscle fatigue and loading of the neck and shoulder 

muscles, due to repeated motion of hands, wrists and arms. As a result, pain and stiffness, 

insensitivity to pain and quivers in the neck shoulders and arms may appear.18 
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According to Raffle et al repeated upper-extremity work, causes not only minor injury to 

muscles, joints, blood vessels, and nerves, but also persistent pain and paresthesia in the neck, 

shoulders, arms, wrists, and fingers. Another study by study by Ming et al adults who used 

smartphones for more than three years developed upper extremity musculoskeletal system 

complaints.41 In his study, Berolo et al. reported Users of mobile hand-held devices report 

discomfort in one or more of their upper limbs, upper back, or neck. Long-term smartphone 

use exerts constant mechanical stress on tendons, muscles, and perimetric tissue, leading to 



 Introduction 

Page  8  
 

musculoskeletal symptoms of visual display terminal (VDT) syndrome. Neck and shoulder 

pain have been observed as a result of working with VDTs due to increased stress induced by 

a constantly flexed neck posture.20 

 

Hand is the essential part of the body required for the performance of daily life activities. It has 

been observed that young people prefer to use single-handed smartphones, despite the 

construction and design of them that allow both hands to be used. The thumb movement is 

mostly utilized to reach for the keys for pressing, while the rest of the hand is used for grasping. 

Repetitive flexion and extension over the wrist and fingers causes thumb and wrist weakness, 

which worsens as time spent on smartphones increases, resulting in pain and fatigue. Also, this 

repetitive wrist flexion and extension of the wrist is considered to be one of the primary causes 

of carpal tunnel syndrome. These challenges would limit the hand's usefulness over time, 

potentially resulting in psychological issues such as a poor quality of life.22 

 

Overuse of smartphones can cause pain and discomfort in the musculoskeletal structures of the 

wrist and hand, subjecting them to numerous cumulative trauma conditions. Repetitive strain 

injury and cumulative trauma disorder are terms used interchangeably to describe overuse 

syndrome. The upper body, comprising the neck, shoulder, elbow, wrists, and hands, is 

commonly affected by overuse syndromes. Wrist overuse disorders are common. Overuse 

disorders are frequent in the wrist. Overuse is defined as a sustained amount of microtrauma 

that exceeds the tissues' ability to adapt. Microtrauma can be caused by a single bout of severe 

stress, but it is most commonly caused by repeated loading episodes at force or elongation 

levels well within the normal range. With overuse syndromes, there are three stages that can 

be seen clinically. First, there's fatigue, which manifests itself as greater soreness and 
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exhaustion during a work shift or exercise. The discomfort lasts into the next day in the second 

stage, with exhaustion occurring early in the workday. Chronic pain, fatigue, and weakness 

continue despite resting the affected region in the third clinical stage of overuse syndromes. 

This is a sign that fibrosis is on the way. Repetition, high force, awkward joint posture, direct 

pressure, vibration, and prolonged confined posture have all been key occupational risk factors 

for developing overuse disorders. 21 

 

According to a study published in 2018 by Fiaq and Huseyin et al, phone use has increased in 

recent years and is related to a variety of hand problems. By affecting the median nerve, it can 

cause carpel tunnel syndrome. Furthermore, because smart phone applications are used to send 

and receive messages, researchers found a condition known as bilateral extensor pollicis longus 

tendinitis, also known as Whatsappitis. 24 

 

Thumb pain significantly reduces one's ability to carry out daily activities. Thumb pain has 

become much more common in recent years, especially among young teenagers and young 

adults. The precise aetiology of thumb discomfort owing to De Quevrain's tenosynovitis is 

revealed by a literature analysis, which involves an acute trauma or an excessive unaccustomed 

new exercise. However, it's more likely that it's the result of repeated micro trauma. Thus, adults 

who use their hands and thumbs repeatedly are at a higher risk of acquiring De Quevrain's 

tenosynovitis. 25 Sustained and repetitive movements of the thumb and fingers have all been 

identified as risk factors for thumb and wrist musculature disorders in the forearm. The thumb's 

range of motion varies depending on the size of the phone and the position of the keys. The 

terms "SMS thumb," "iPod finger," "Blackberry thumb," "Wii injury," and "Nintenditis" have 
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been coined to represent musculoskeletal diseases caused by extensive use of handheld gadgets, 

though there is little evidence that supports these findings. 26 

 

According to reports, university students spend an average of >3.5 hours each day on their 

phones messaging, emailing, scheduling, and browsing the internet, and they regularly have 

pain around the base of the thumb. 27 

 

Hand grip and pinch strength, which reflects hand function, have an impact on the upper 

extremities. Pinches can be classified into three types: pad to pad, where the pad of the thumb 

is opposed to the distal phalanges of the finger, and pinch to pinch, where the pad of the thumb 

is opposed to the distal phalanges of the finger (in two jaw type index finger in involved, in 

three jaw chuck type index finger and middle finger are involved), the tip of the thumb and 

index finger are involved in tip to tip type, while the pad of the thumb and lateral side of the 

index finger are involved in pad to side type. The intrinsic and extrinsic hand muscles work 

together to produce all of these pinches. 13 According to a study by Nadia et al, the function 

and pinch strength of the hand were shown to be diminished in high frequency smart phone 

users, when compared with low frequency smart phone users. Furthermore, Zhiyong ming et 

al. explained the reason for a case report that indicated that persons who have been using smart 

phones for three years may experience upper limb limitations. Another observational study by 

Esra Erkol et al found that excessive usage of a smartphone can induce discomfort and 

numbness in the thumb. It can also increase the cross-sectional area of the median nerve, 

resulting in decreased hand function and pinch strength.24 
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The Nordic Questionnaire is a standard questionnaire used to examine the prevalence of body 

part musculoskeletal discomfort within the previous 7 days, last 12 months, and problems 

preventing regular work over the previous 12 months.  It has two sections. A body map to 

indicate pain in specific anatomical areas like neck, shoulders, elbow, wrists/hands, upper back, 

lower back, hips/thighs, knees, ankles/feet and section consists of additional questions related 

to all the above mentioned nine anatomical areas. All of the responses are on a dichotomous 

scale (yes or no). The SNQ has a validity of 0.8 when comparing the last 7 days to a physical 

examination. Within the previous 7 days and the previous 12 months, SNQ's reliability and 

sensitivity are 0.66–0.92 and 0.74–0.93, respectively. As a result, the SNQ has a high level of 

validity, test-retest reliability, and sensitivity when it determines the prevalence of 

musculoskeletal illnesses.28 

 

From the previous studies it is evident that extended and frequent use of smartphones, as well 

as repeated movement of the upper extremity in an awkward position, are significant factors in 

the development of musculoskeletal problems. As per studies it is also suggested that 

musculoskeletal symptoms such as discomfort and pain in smartphone users occur not only in 

the neck, but also in the shoulders, elbows, arms, hands, thumbs, and fingers. The negative 

impacts of continuous sitting and a sedentary lifestyle on our health are well understood and 

therefore we should be aware of the impact of prolonged smartphone use on our 

musculoskeletal system as well. 

 

According to a joint study performed by the Associated Chambers of Commerce and Industry 

of India and Price Waterhouse Coopers (PwC), smart phone usage in India is expected to reach 
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84 percent by 2022 [14]. As shown in a global mobile industry report, India ranks second in 

the world in terms of smart phone users, with a penetration rate of 25.3 percent. 29 

 

According to previous research smartphones have become an important component of 

adolescent's daily lives. As per systematic review of of 41 studies, one out of every four 

children and young people demonstrates signs of problematic smart phone use. Reports have 

been published that over half of all teenagers are addicted to their smartphones. The high 

incidence of smart phone overuse in adolescents has been proven in numerous studies. 

Adolescents in countries such as India have a prevalence of smart phone addiction ranging 

from 39 percent to 45 percent. The rising use of smartphones has caused concern about the 

social and psychopathological consequences that come with smartphone addiction in 

adolescents.29 Therefore, adolescents can use the smartphones anywhere and anytime thus 

musculoskeletal system of adolescent smartphone users may be overloaded because of 

extended smartphone use with unchanged posture. Regardless of the fact that smartphones are 

part of learning facilities that can double or triple the amount of time they can be utilised for, a 

study which was conducted on the use of smartphones by students found that the majority of 

students use smartphones for socialising rather than learning. As there are disparities in the 

nature of studying and academic life style, it is important to understand the prevalence of 

smartphone addiction among different student populations. 

 

Although numerous studies have been conducted on smartphone usage and its association with 

musculoskeletal disorders, only few studies have examined the musculoskeletal risks 

associated with smartphone addiction among adolescent smartphone users. Furthermore, 

because there have been few researches conducted on the Indian student population, there is a 
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lack of evidence on the prevalence of musculoskeletal pain in smartphone addicts and non-

addicts.  

 

Since studies that assessed physical exposure associated to smartphone overuse are presently 

limited, it is required to analyse the physical changes that occur during smartphone overuse 

and determine their use as a risk factor for musculoskeletal system disorders. 

 

 Hence, as there is scarcity of literature suggesting relationship between the smartphone 

overuse and pain or the effects that smartphone addiction has on the musculoskeletal structure 

of each body region among adolescents, therefore the aim of this study is to find the prevalence 

of musculoskeletal pain between smartphone addicts and non addicts in college going 

smartphone users 
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OBJECTIVE OF THE STUDY 

 

 

➢ To find out the prevalence of musculoskeletal pain among smartphone addicts and non 

addicts. 
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REVIEW OF LITERATURE 

 

A systematic review was conducted to determine the effectiveness of musculoskeletal disorder 

and pain associated with smartphone use. The aim of the study was to determine the effect of 

smartphone use on musculoskeletal diseases and discomfort. AMED, CINAHL, PubMed, 

Proquest, and ScienceDirect were used to conduct a comprehensive literature search using 

specific keywords related to smartphones, musculoskeletal problems, and pain.This systematic 

review was planned and accomplished based on the Preferred Reporting Items for Systematic 

Review and Meta-Analysis (PRISMA) statement for reporting systematic review. The 

following were the inclusion criteria: 1) The research must be laboratory experimental research 

(pre-post, quasi-experimental, or cross-sectional research) in order to identify the actual data 

relating to the change in different musculoskeletal symptoms related to smartphone use in an 

objective manner. 2) at least one of the following components must be present: postural 

analysis, pain or muscle activity 3) The subject's upper extremities, including the neck, 

shoulder, elbow, wrist, hand, thumb, fingers, and upper back, must be assessed; and 4) the 

impacts of smartphone use must be the research's main focus. Studies were eliminated if: 1) 

the participants were under the age of 18; 2) the studies focused on the usage of a tablet, 

computer, or other visual display device; and 3) the major outcome of the research was derived 

through survey or qualitative approaches. This systematic review has provided information 

about the change and associations with musculoskeletal symptom in the neck, the shoulder, the 

upper limb, the hands and the thumb associated with smartphone use. The findings of all studies 

emphasized that the use of smartphone may contribute to the musculoskeletal symptoms.5 
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A systematic review was conducted in the year 2019 which aimed at surveying the effects of 

different tasks and typing styles by smartphone-on-smartphone user musculoskeletal disorders. 

Articles on the level of muscular activity and the kinematics of neck, upper extremities, and 

wrist during smartphone use were searched over Google Scholar, PubMed, Research Gate, and 

Science Direct. Studies involving smartphone users rather than tablet, notebook, or laptop (etc.) 

users were included, as were publications written in English, case studies, cross-sectional 

research, and cohort studies, as well as studies employing electromyography, 

electrogoniometers, and motion capture. The review did not include literature reviews or pre-

post interventional studies. A total of 513 articles were identified, with 18 being selected based 

on inclusion and eligibility criteria.The reviewed articles showed that muscle activity and joint 

movement in the neck, wrist, and fingers were highly associated with the manner by which 

smartphone features were used. Two-handed and one-handed grips required different degrees 

of extension in the wrist and thumb.30 

 

 

A study was conducted on association between smartphone use and musculoskeletal 

discomfort in adolescent students. Students from a junior college in southern Taiwan were 

recruited for this cross-sectional study using a convenience sample method. All of the students 

(n = 315) were asked to complete smartphone usage questionnaires. Specific components of 

smartphone use and their association to musculoskeletal discomfort were investigated using 

descriptive analysis, stepwise regression, and logistic regression. The duration of smartphone 

ancillary function use was found to be related to the relationship between smartphone use and 

musculoskeletal discomfort in this study.31 
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A study was carried out with the goal of determining the amount of ergonomic risk faced by 

smartphone users, as well as the relationship between any self-reported musculoskeletal 

diseases and the amount of ergonomic risk. Thirty people filled out a questionnaire designed 

especially for smartphone users to see if they had any musculoskeletal problems. Participants 

were given a seated smartphone texting task to complete, and their postures were video 

recorded throughout. Three independent researchers used the Rapid Upper Limb Assessment 

method to assess the video scenarios to establish the amount of ergonomic risk. RULA is an 

observation-based screening method that has been widely utilised to determine the postural risk 

associated with the usage of information technology devices. The RULA findings revealed that 

smartphone users had a high ergonomics risk as a result of two primary risk factors: posture 

and muscle use. Neck musculoskeletal diseases were influenced by a combination of neck, 

trunk, and leg postures. In the current study, smartphone users adopted uncomfortable postures 

and all had significant ergonomic risk levels when using their phones. There was a strong 

association between the right RULA Grand Score and neck and upper back musculoskeletal 

problems. This study provided useful information to practitioners who treat patients with neck 

pain who are smartphone users. Educational interventions that target posture (particularly neck, 

trunk, and leg postures) and muscle use may be beneficial in the prevention or treatment of 

neck musculoskeletal issues in smartphone users.1 

 

 

A study was conducted to investigate the use of smartphones by university students in selected 

areas, their musculoskeletal symptoms, and the associated hazard ratio. Dental hygiene 

students in Seoul, Gyeonggido, and Gyeongsangbukdo completed a self-administered 
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questionnaire for this study. Thereafter, the 292 completed questionnaires were examined. The 

shoulders and neck were revealed to be the most painful body parts after using smartphones. 

Back pain was found to have a strong association with the size of the smartphone's liquid crystal 

display (LCD) screen, while pain in the legs and feet was shown to have a negative correlation 

with the amount of time the smartphone was used in the musculoskeletal system. As a result, 

it was revealed that smartphone use was associated to musculoskeletal problems. The results 

of this study were important in a number of areas: First, they provided university students with 

fundamental information and advice on their use of smartphones. Second, the data showed that 

the size of the LCD screen is closely correlated with pains in specific body regions. Third, the 

amount of time spent using a smartphone is related to pain.18 

 

 

A study was conducted to investigate the correlation between ergonomic risks and upper 

extremity musculoskeletal disorders among smartphone user medical students.50 participants 

from Rural Medical College, Loni were selected according to the inclusion and exclusion 

criteria. They were asked to fill Standard Nordic Questionnaire which is used to assess upper 

extremity musculoskeletal disorders and then they were given a smartphone texting task for 5 

minutes and were video recorded during the task. The video recording was further evaluated 

by two investigators to assess the ergonomic risks using RULA. Then the two investigators 

viewed each participant’s entire video clip together and inspect which part of the video showed 

the most sustained posture. The three components of RULA assessment, shows the risk levels 

including posture, muscle use and force scores. Observation of posture of the body part 

revealed that while using the smartphone most participants held their neck in more than 20 

degrees flexion or with neck side bent. The upper arms were held in flexed posture with or 
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without raised shoulders or leaned or supported their upper too. The lower arms were in flexion 

position while their wrist postures in both flexion and extension positions. A trunk flexion 

posture of some participants was ranging between 20 to 60 degrees also some had their trunk 

twisted or side bent. Some participant’s leg posture was not well supported where as some of 

them supported one leg and some of them supported both the legs. These postures correspond 

that the smartphone users held their neck flexion, shoulder protraction, elbow flexion, wrist 

and hand flexion during texting, with wrist and hand supinated to support the device while their 

back flexed and legs in neutral position. It was clear that each of these postures adopted by the 

smartphone users is awkward. From the above study, it shows there is high level of ergonomic 

risks in smartphone users who use the smartphone for a longer duration. The results showed 

that neck pain was the musculoskeletal disorder with highest prevalence in smartphone users. 

The smartphone users had high ergonomic risk levels which were mainly due to awkward 

posture and excessive muscle use. The study concluded that there is significant correlation 

between ergonomic risks and upper extremity musculoskeletal disorders among smartphone 

user medical students.33 

 

 

A cross-sectional study conducted at Qassim University, medical college to determine the 

prevalence of addictive/overuse of smartphones among medical students and to investigate if 

there is an association between smartphone addiction and musculoskeletal pain. The 

Nordic musculoskeletal questionnaire (NMQ) was used to assess musculoskeletal pain, while 

the Smartphone Addiction Scale Short Version (SAS-SV) was used to assess smartphone 

addiction. The prevalence of smartphone addiction was relatively high among medical students 

(60.3 percent). The most commonly involved regions were neck (60.8%), followed by lower 
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back (46.8%), shoulder (40.0%). Furthermore, this study discovered a relationship between 

musculoskeletal pain and smartphone addiction in certain body regions, including the neck, 

wrist/hand, and knees. The results of the study revealed that more than half of the medical 

students identified as addicted to smartphones. The most common musculoskeletal pain was 

the neck, lower back, and shoulder. The academic year level found to have a significant 

association with the level of smartphone addiction while musculoskeletal pain was the neck, 

lower back, and shoulder. The academic year level found to have a significant association with 

the level of smartphone addiction while musculoskeletal pain such as neck, wrist, and knee 

were the independent significant factors of smartphone addiction therefore, it is important to 

educate the community about the effect of being addicted to smartphone use in order to prevent 

the consequences of this behaviour. 32 

 

 

At King Abdulaziz University in Jeddah, a study was done to examine smartphone addiction 

among medical students and to identify factors linked with smartphone addiction among sixth-

year medical students. The total number of completed questionnaires received was 181 out of 

203, resulting in an 89 percent response rate. There were 87 men (48.1%) and 94 women 

(48.1%) who took part in the survey (51.9 percent). Smartphone addiction was shown to be 

prevalent in 66 percent of people (36.5 percent). The daily hours of smartphone usage and 

smartphone addiction have a statistically significant association (p0.02). Out of 66 addicted 

students, 24 (55.8%) reported using their smartphone for more than five hours per day, 17 

(34.7%) reported using it for four to five hours per day, 13 (27.7%) reported using it for two to 

three hours per day, and 12 (28.6%) reported using it for less than two hours per day. The total 

score on the smartphone addiction scale and daily usage hours had a significant relationship (p 
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value 0.005). The study participants had a high overall prevalence of smartphone addiction. 

Smartphone addiction was related to the number of hours spent on the device each day.8 

 

 

Sheikh Khalifa Institute of Allied Health Sciences, Sheikh Zayed Medical College, Rahim Yar 

Khan conducted a study to determine the frequency and kind of thumb discomfort among 

mobile phone users. A cross sectional study was conducted in students of Sheikh Khalifa 

Institute of Allied Health Sciences, Rahim Yar Khan from 1 October to 31 December 2017. 

Mobile phone users ranging in age from 18 to 25 years old were the study subjects. The survey 

was done using a non-randomized convenient sampling methodology. After receiving their 

verbal consent, a proforma was created and 110 study respondents were interviewed on the 

frequency of thumb pain among mobile phone users. From the data of 110 mobile phone users, 

it was observed that 40% subjects had thumb pain and 60% had no pain. Results showed that 

only 16.4% of the participants were male, while 83.6 percent were female. It was noted 91.8% 

were right-handed and 8.2% were left-handed. Thumb pain is frequent among students, with 

overuse of the thumb in mobile phone users being the most common reason. For lengthy 

periods of time, using a mobile phone for various tasks causes pain and inflammation in the 

thumb and hand.25 

 

 

A research was performed with the goal of identifying the risk factors and clinical aspects of 

musculoskeletal diseases caused by the use of handheld devices, as well as evaluating the 

efficacy of a sequenced rehabilitation protocol. A retrospective report analysis was undertaken 
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on 70 participants who were diagnosed with a musculoskeletal condition of the upper 

extremities. From 2005 to 2013, medical records from a tertiary rehabilitation centre were 

examined. After extended use of the hand-held device, all of the patients complained of pain 

in their upper extremities, and an orthopaedic and rehabilitation physician examined them and 

diagnosed them with a musculoskeletal problem. All of the patients underwent rehabilitation 

following a sequenced procedure after the evaluation and diagnosis. According to the findings, 

mobile phones and gadgets that encourage the use of only one finger or the thumb while texting 

or using controls are related to a greater prevalence of musculoskeletal problems.13  

 

 

A survey was conducted with the aim of evaluating self-reported smartphone addiction and the 

relationship between smartphone use and musculoskeletal diseases (MSDs) in the neck and 

hand in young healthy persons. By random table sampling, 100 healthy physiotherapy students 

from a college in Ahmedabad in the age category of 20-25 years were investigated. Students 

were given a proforma to complete out that included the Smartphone Addiction Scale (SAS), 

Neck Disability Index (NDI), and Cornell Hand Discomfort Questionnaire (CHDQ). The level 

of significance was set at 5%. The SAS and NDI, as well as the SAS and CHDQ, were 

correlated using the Spearman correlation coefficient. The study found that smartphone 

addicted students had musculoskeletal difficulties in the neck and hand (mostly the thumb), 

which may be minor at first but can progress to long-term disability.14   
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A cross-sectional survey was conducted among physical therapy students in Egyptian 

universities to determine the prevalence of smart phone addiction, with the difference between 

sexes and the relationship between smartphone use and musculoskeletal pain. They filled out 

a Google form with demographic details, smartphone use, phone size and behaviour, current 

symptoms, and a short version of the smart phone addiction scale. Means, standard deviations, 

medians, and ranges were used to summarise numerical results. The percentages were used to 

summarise categorical results. The t-test and Chi-square tests were used to make comparisons 

between males and females. The percentage of people addicted to smartphones was 62.4 

percent, with females being more addicted than males. Around 82.38 percent reported 

discomfort in various parts of their bodies. There was a relation between some of the attempted 

positions when using smartphones and the area of discomfort and the level of discomfort. 

According to the findings, the study concluded that there was a high prevalence of Smartphone 

addiction among physical therapy students, with females being more addicted, and it was linked 

to pain in various body parts.12 

 

In May2016, a cross-sectional survey was conducted in which participants were undergraduate 

medical students at KAU, Jeddah, KSA. The aim of this study was to determine the amount of 

wrist/thumb pain and the relation between smartphone addiction and it, as well as to measure 

the prevalence of De quervain tenosynovitis among medical students at King Abdulaziz 

University (KAU) in Jeddah. The study recruited the participation of 387 medical students. The 

smartphone addiction scale-short version (SAS-SV) was used to categorise participants into 

two groups: those who had a smartphone addiction and those who did not. To assess wrist/hand 

discomfort, both groups completed the self-administered patient-rated wrist and hand 

assessment (PRWHE) questionnaire. Those who complained of thumb/wrist pain underwent 

the Finkelstein examination. Two hundred and fifty-seven participants (66.4%) were 
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smartphone addicts, with 74(19.1%) having a positive Finkelstein test. There was a significant 

relationship between high PRWHE scores and smartphone addiction (P=.036). This study 

found the prevalence of smartphones addiction among university students to be high (66%), 

furthermore, a correlation was found between heavy smartphone use and hand pain, suggesting 

that heavy smartphone use can have subclinical effects on the human hand. 4 

 

 

A research was conducted to investigate about variations in participants neck and trunk posture 

angles, as well as changes in muscle activation, at the start of and after 5,10, and 15 minutes of 

smartphone use. This study enrolled a participation of eighteen men. Participants' muscle 

activity and angular changes of the neck and trunk were assessed with surface 

electromyography (EMG) and a digital camera during 16 minutes of smartphone use. In 

comparison to the neck and trunk flexion of participants at the start of smartphone use, neck 

and trunk flexion significantly increased at 5,10, and 15 minutes (p 0.05). The EMG activation 

and 10th percent amplitude probability distribution function (APDF) values of the bilateral 

cervical erector spinae were also significantly higher after5–6,10–11, and 15–16 minutes of 

use (p 0.05) At 5–6,10–11, and 15–16 minutes of use, EMG activation of the bilateral thoracic 

erector spinae and lower trapezius was significantly reduced (p < 0.05). Therefore, this study 

concluded that smartphone use resulted in a more flexed neck and trunk posture than other 

types of visual display terminal (VDT) work. As a result, when evaluating, intervening, and 

preventing neck and trunk disorders, clinicians should understand the effects of mobile use on 

posture and muscle function. 40 

 



Review of Literature 

Page  25  
 

 

A cross sectional study conducted in the year 2012 in Korea aimed at the impact of smartphone 

use on the upper extremity, and whether there were any differences between smartphone and 

computer use. This research included forty healthy young adults (18 males and 25 females). 

The pressure pain threshold was measured in the middle of the upper trapezius of the subjects' 

dominant upper limb. Electrodes were applied to the participants in the two experiment groups, 

and they were asked to type for ten minutes on their own smartphone or computer keyboard. 

This study found that the pressure pain threshold of the upper trapezius, in the smartphone and 

computer usage groups showed significant decrease after performing the task compared with 

before it and also the smartphone and computer usage groups reported reductions in median 

frequencies in all muscles assessed after completing the tasks in terms of muscle fatigue. As 

compared to the control group, the mobile users had statistically significant differences in the 

brachioradialis, and the computer users had statistically significant differences in the upper 

trapezius (p < 0.05). Therefore.this study concluded that there are significant associations 

between smartphone usage and upper extremity and neck musculoskeletal symptoms, as well 

as physical variations between smartphone and computer use. 41 

 

 

A study was conducted with the aim to determine if smartphone use affects muscular activation 

and pressure-induced pain in the upper extremities, as well as to compare the effects of holding 

the phone with one hand versus both hands. The study participants were asymptomatic women 

between the ages of 20 and 22. The participants sat in a chair with their feet on the floor and 

their elbows flexed while holding a smartphone on their thigh. The subjects then typed the 

Korean national anthem for 3 minutes, one-handed or with both hands. To avoid fatigue, each 
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subject completed the exercise three times with a 5-minute rest period in between. During 

phone operation, electromyography (EMG) was used to monitor muscle activity in the upper 

trapezius (UT), extensor pollicis longus (EPL), and abductor pollicis (AP). The pressure-

induced pain threshold in the UT was also measured using a dolorimeter. They observed that, 

one-handed smartphone use resulted in more muscle activity in the UT, AP, and EPL than two-

handed smartphone use. The UT's pressure-induced pain threshold was decreased after using 

the smartphone, especially while using it one-handed. The results of the study showed that 

when using a smartphone with one hand, it produced greater UT pain and increased upper 

extremity muscular activity. 20 

 

 

A cross sectional study was conducted by Ahmad Osailan, which was aimed to investigate the 

association between smartphone usage duration and hand-grip, pinch-grip strength among 

young people. A hundred young men volunteered to take part in the research. A portable 

stadiometer and a digital scale were used to assess participants' height and weight. A hand-held 

dynamometer was used to measure hand-grip and pinch-grip strength. The average daily screen 

time recorded in the previous seven days was used to determine the duration of smartphone 

usage. The results of study revealed that the participants used their smartphones on average 7.8 

± 2.2 times each day. Smartphone usage duration had a mild significant inverse connection with 

hand-grip strength (r=-.22, p =.003) and pinch-grip strength (r=-.28, p =.004). With the addition 

of BMI just to hand-grip strength (p's 0.00), linear regression analysis demonstrated that age 

and smartphone usage duration explained 18.8 percent of the variance in hand-grip strength 

and 20.4 percent of the variation in pinch-grip strength. This study suggests that the use of 

smartphones for an extended period of time was associated to a weaker hand-grip and pinch-
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grip. Despite the weak relationship, the study found that smartphone usage time, together with 

age, may play a role in hand muscle strength.22 

 

 

In the year2020, Saeed Taj Din and Nadia Hafeez of Superior University Lahore conducted a 

study to assess the association between smart phone addiction and hand grip strength and upper 

limb impairment. The study included 112 individuals who were between the ages of 18 and 24. 

According to the SAS-SV questionnaire, their level of smartphone addiction was determined. 

Hand grip strength was measured using a hand dynamometer, and hand and upper extremity 

function was scored using the short DASH questionnaire. For statistical analysis Pearson's co-

relation coefficient and t-test were used. SAS-SV had a mean score of 42.2054 whereas quick 

DASH had a mean score of 31.36, suggesting mild to moderate impairment. The average 

dynamometer reading was 34KG, with a minimum 15KG and a maximum 70KG. According 

to the findings of this study, young adults have a high level of smartphone addiction. The use 

of a smartphone reduces hand grip strength and increases upper-limb impairment. Female 

students were found to have a somewhat greater rate of smart phone addiction. Upper limb 

impairment was found to be mild to moderate, with male students being slightly more affected. 

24 

 

 

 

Another cross-sectional study investigated the extent to which smartphone addiction impacts 

on musculoskeletal pain prevalence among university students. The survey has three sections: 
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demographics, the Smartphone Addiction Scale (SAS), and a modified Nordic Musculoskeletal 

Questionnaire. The results of the study showed that a total of 249 participants were included in 

this cross-sectional study. The body parts that were reported with highest prevalence of 

musculoskeletal pain were the upper back (70.3%), neck (65.9%), and wrists/hands (68.7%). 

The SAS scores were related to the amount of time spent on a smartphone on a typical day (P 

= 0.001), the length of time spent owning a smartphone (P = 0.027), and the prevalence of 

musculoskeletal pain in the neck (P = 0.001), wrists/hands (P = 0.001), shoulders (P = 0.025), 

and upper back (P = 0.023). The SAS score was significantly associated with prevalence of 

musculoskeletal pain in the neck (odd ratio [OR], 1.08; 95% confidence interval [CI], 0.98-

1.10; P = 0.002), wrists/hands (OR, 1.07; 95% CI, 0.97-1.09; P = 0.001), and upper back (OR, 

1.10; 95% CI, 0.98-1.11; P = 0.033). The study found that smartphone users, particularly those 

with a smartphone addiction, have a higher prevalence of musculoskeletal pain in the upper 

back, neck, and wrists/hands. The duration of smartphone use on a normal day, the duration of 

having a smartphone, and the prevalence of musculoskeletal pain in the neck, wrists/hands, 

shoulders, and back were all associated with smartphone addiction scores.34 

 

 

A study was created with the objective of determining the prevalence of smartphone addiction 

among college and university students in the Kingdom of Saudi Arabia (KSA), as well as the 

risk factors and issues associated with it. From December 2015 to June 2016, this survey was 

conducted in all provinces of Saudi Arabia by sending questionnaires to student clubs at various 

universities via Survey Monkey. (1) sociodemographics, (2) smartphone usage patterns and 

addiction behaviour, (3) influence of smartphone use on driving and medical issues, and (4) 

smartphone addiction scale were all included in the questionnaire. A total of 1941 students 
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from most of Saudi Arabia's provinces took part in the study (response rate: 80.9 percent). 

Smartphone addiction was shown to be prevalent in 19.1% of people. (P 0.001), female 

individuals were more addicted than male individuals. Smartphone use was also related to 

musculoskeletal problems, upper-limb problems, eye problems, and sleep problems. The use 

of a smartphone on a regular basis for an extended period of time was associated with a higher 

risk of addiction. In addition, smartphone addiction had a significant impact on everyday 

activities, sleep disorders, and health issues. It is also necessary to educate students and parents 

about the risks of smartphone addiction. Smartphones should not be provided to children under 

the age of eight, and should only be given when a youngster can distinguish between healthy 

and productive use and addiction.37 
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MATERIALS AND METHODS 

 

SOURCE OF DATA:  

 

Study subjects: The study population consisted of normal healthy students within the age 

group of 18-25 years of age from Medical, Dental, Physiotherapy and Nursing College. 

 

METHOD OF DATA COLLECTION: 

 

Research Design: A cross sectional study.  

 

Sampling method: Convenience sampling. 

 

Study Duration:  1 year 

 

 

SELECTION CRITERIA: 

 

INCLUSION CRITERIA 

 

1. Subjects of age group 18-25 years using smartphone having internet connection. 34 

2. Subjects willing to participate. 

3. Either gender. 
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EXCLUSION CRITERIA 

1. Subjects with previous history (last six months) of musculoskeletal disorders. 

2. Subjects with neurological dysfunctions. 

3. Subjects with any injuries of hand affecting the grip strength and pinch strength. 

4. Subjects not willing to participate. 

 

 

STUDY INSTRUMENTS: 

1. Informed Consent 

2. Data collection sheet 

3. Smartphone Addiction Scale – Short version 

4. Standardized Nordic Musculoskeletal Questionnaire 

5. Hand held Dynamometer (SAEHAN corporation, KOREA) 

6. Pinch gauge (SAEHAN corporation, KOREA) 

 

 

METHODS OF APPLICATION: 

 

Data Collection: Ethical clearance for the study was obtained from ethical committee of SDM 

College of Medical Science and Hospital, Dharwad (SDMIEC:4:2020). Subjects were 

explained about the study in detail in their own language. A written consent was taken from 

the subjects willing to participate in the study. Each subject’s demographic was recorded. The 

participants were selected according to inclusion and exclusion criteria.  
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Procedure: Data was collected through a self-administered questionnaire. The questionnaire 

consists of three parts. First part was demographics including age, gender, academic year, hand 

dominance, hours of daily smartphone usage, most frequent purpose of use, use of other 

gadgets and number of years of smartphone use. The second part was the scale for time spent 

and behaviour on smartphone using Smartphone Addiction scale – short version. The third part 

consisted of questions to measure the existence of musculoskeletal pain using Standard Nordic 

Musculoskeletal Questionnaire. From the Standard Nordic Musculoskeletal questionnaire, only 

column with pain during the last 12 months was used for data analysis. As a secondary 

outcome, participants were assessed for hand grip and pinch strength. A handheld 

dynamometer was used to assess hand grip and pinch guage for measuring pinch strength in 

kilograms. The hand held dynamometer is a valid and reliable tool for measuring grip strength. 

For measuring grip strength, subjects were made to stand erect maintaining arm in adduction, 

elbow in extension, forearm in mid prone position and wrist in neutral position.35 Subjects were 

be asked to hold the dynamometer first in the dominant hand and to press its handle as hard as 

possible through the second handle position of the dynamometer.36 Following with the non 

dominant hand. This was repeated for three times and the average of the three repetitions was 

taken. The rest time between each trial was for one minute. Similar procedure of assessment 

was conducted for measuring the pinch strength using bilateral pinch guage. For tip to tip pinch: 

subjects were asked to press the pinch-meter in between the tip of thumb and tip of index finger; 

key pinch: pinch between lateral side of index finger and pulp of thumb and palmar pinch: 

pinch between pulps of index and middle finger on one side and the pulp of thumb on other 

side. 
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SAMPLE SIZE ESTIMATION 

 

Sample size was calculated based on previous prevalence of musculoskeletal pain in students 

using smartphone which was 54% as reported in a study.39 

Sample size was calculated based on the formula, 

n = 4pq/d2 

Where, n = sample size 

             p = Reported prevalence  

             q = Expected prevalence  

              d = Absolute precision  

According to the above formula,  

At allowable error 10% 

Sample size worked out to be 436. 

However, at the beginning of the study sample size was estimated to be 625, due to the 

ongoing COVID-19 pandemic crisis we were unable to fulfil the requirement of sample size. 

Hence sample size was reduced statistically to 436 out of which 6 of the students were not 

willing to participate in the study and 20 students did not meet the inclusion criteria, therefore 

a total of 410 students were included for analysis.   
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DATA ANALYSIS 

 

➢ Statistical analysis was performed using the Statistical Package for Social Sciences 

(SPSS) software version 23.0 

 

➢ Descriptive data are presented as frequencies, mean and standard deviation 

 

➢ For ordinal data Chi-square test was performed 

 

➢ The comparison of two groups that is addicts and non addicts in relation to hours of 

daily smartphone use was done using independent t test   

 

➢ The comparison of two groups that is addicts and non addicts in relation to number of 

years of smartphone use was done using independent t test 

 

➢ Logistic regression analysis was used for factors statistically significant at p<0.05 level 

in the Chi square test 

 

➢ Initially, univariate analysis was carried out for each independent and dependent 

variable to compare odds ratio and confidence interval. Thereafter 4 significant 

independent variables were entered into forward Wald stepwise logistic regression 

analysis. A stepwise logistic regression analysis was performed to reveal the association 

of neck, shoulder, wrists/hands and upper back pain with smartphone addiction. 
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TABLE 1: DEMOGRAPHIC VARIABLES OF STUDY PARTICIPANTS 

 

 

 

 

 

 

Variables 

 

Frequency % 

 

Mean (SD) 

 

Age (yrs) 

  

18-25 - 20  1.69 

 

Gender 

  

Male 73 (17.80 %) - 

Female 337 (82.20%) - 

 

Duration of smartphone 

use (hrs) 

  

<=2hrs 64 (15.61%) - 

3-5hrs 260 (63.41%) - 

>=6hrs 86 (20.98) - 

 

Number of years of 

smartphone use 

  

1-5yrs 322 (78.54%) - 

>=6yrs 88 (21.46%) - 
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TABLE 2: PREVALENCE OF ADDICTION 

Variables Number Percentage 

Not addicted 312 76.10 

Addicted 98 23.90 

Total 410 100.00 

 

FIGURE 1: PREVALENCE OF ADDICTION 

 

 

The prevalence of addiction and non-addiction in smartphone users is shown in TABLE 2 and 

the prevalence of smartphone addiction is presented in FIGURE 1. 

 

24%

76%

ADDICTS

NON-ADDICTS
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Table 3: ASSOCIATION BETWEEN PREVALENCE OF ADDICTION AND 

GENDER 

Gender Not addicted % Addicted % Total % 

Male 49 67.12 24 32.88 73 17.80 

Female 263 78.04 74 21.96 337 82.20 

Total 312 76.10 98 23.90 410 100.00 

 Chi-square=3.9320   P = 0.0470* 

*P<0.05 

 

TABLE 3 and FIGURE 2 shows association of gender with prevalence of smartphone 

addiction. There was statistical significance with Chi-square (3.9320), p<0.05. 
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Figure 2: Prevalence of addiction by gender
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TABLE 4: ASSOCAIATION BETWEEN PREVALENCE OF ADDDICTION AND 

HOURS OF DAILY SMARTPHONE USE 

Hours of daily smart phone use Not addicted % Addicted % Total % 

<=2hrs 59 92.19 5 7.81 64 15.61 

3-5hrs 203 78.08 57 21.92 260 63.41 

>=6hrs 50 58.14 36 41.86 86 20.98 

Total 312 76.10 98 23.90 410 100.00 

Mean 4.09 5.01 4.31 

SD 1.62 1.61 1.66 

 Chi-square=24.9170   P = 0.0001* 

 *P<0.05
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Figure 3: Prevalence of addiction by hours of daily smart phone use
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TABLE 4 and FIGURE 3 shows association of hours of daily smartphone use and 

prevalence of addiction. There was statistical significance with Chi-square = 24.91, p<0.05. 
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TABLE 5: COMPARISON OF TWO GROUPS (NON-ADDICTS AND ADDICTS) 

WITH MEAN HOURS OF DAILY SMARTPHONE USE BY INDEPENDENT T 

Variables Not addicted Addicted t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

Hours of daily smart 

phone use 

 

4.09 

 

1.62 

 

5.01 

 

1.61 

 

-4.8929 

 

0.0001* 

*P<0.05 

 

 

TABLE 5 and FIGURE 4 represents the comparison of smartphone addicts and non-

addictsin relation to hours of daily smartphone use by independent t test which shows 

statistically significant difference. The mean value in the addicts (5.01) was higher as 

compared to the non addicts group which had a mean value of (4.09). 
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TABLE 6: ASSOCIATION BETWEEN PREVALENCE OF ADDICTION AND 

NUMBER OF YEARS OF SMARTPHONE USE 

Number of years of smart phone use Not addicted % Addicted % Total % 

1-5yrs 257 79.81 65 20.19 322 78.54 

>=6yrs 55 62.50 33 37.50 88 21.46 

Total 312 76.10 98 23.90 410 100.00 

Mean 3.92 4.69 4.11 

SD 1.79 2.02 1.87 

 Chi-square=11.3900   P = 0.0010* 

 *P<0.05 
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Not addicted Addicted



Results 

Page  42  
 

 

TABLE 6 and FIGURE 5 shows association of number of years of smartphone use and 

prevalence of addiction. There was statistical significance with Chi-square = 11.39, p<0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Results 

Page  43  
 

TABLE 7: COMPARISON OF TWO GROUPS (NON-ADDICTS AND ADDICTS) 

WITH MEAN NUMBER OF YEARS OF SMARTPHONE USE BY INDEPENDENT T 

TEST 

Variables Not addicted Addicted t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

Number of years of 

smart phone use 

 

3.92 

 

1.79 

 

4.69 

 

2.02 

 

-3.6025 

 

0.0004* 

*P<0.05 

 

 

TABLE 7 and FIGURE 6 represents the comparison of smartphone addicts and non-addicts 

in relation to number of years of smartphone use by independent t test which shows 

statistically significant difference. The mean value in the addicts (4.69) was higher as 

compared to the non addicts group which had a mean value of (3.92). 
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TABLE 8: COMPARISON OF TWO GROUPS (NON-ADDICTS AND ADDICTS 

WITH MEAN GRIP STRENGTH (KG), TIP PINCH (KG), KEY PINCH (KG), AND 

PALMAR PINCH (KG) BY INDEPENDENT T TEST 

 

Parameters Sides Addicted Not Addicted t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

Grip strength 

(kg) 

Right 25.51 6.28 26.64 6.90 -1.5159 0.1303 

Left 24.36 6.34 25.29 6.92 -1.2351 0.2175 

Tip pinch 

(kg) 

Right 3.77 0.92 3.87 1.00 0.9085 0.3641 

Left 3.48 0.92 3.55 0.87 0.7017 0.4833 

Key pinch 

(kg) 

Right 5.21 1.26 5.49 1.48 -1.8312 0.0678 

Left 4.70 1.28 5.15 1.56 -2.9324 0.0768 

Palmar pinch 

(kg) 

Right 5.25 1.06 5.45 1.26 -1.5419 0.1239 

Left 4.91 1.04 5.12 1.20 -1.6688 0.0959 
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TABLE 8 and FIGURE 7 represents the comparison of smartphone addicts and non-addicts 

in relation to grip strength, tip pinch, key pinch and palmar pinch by independent t test which 

shows no statistically significant difference.  
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TABLE 9: PREVALENCE OF MUSCULOSKELETAL PAIN BETWEEN 

SMARTPHONE ADDICTS AND NON -ADDICTS 

 

Variables 

 

Pain 

(n) 

 

% 

No Pain 

(n) 

 

 

% 

 

Addicts 

 

92 

 

93.87% 

 

6 

 

6.13% 

 

Non-Addicts 

 

133 

 

43.63% 

 

179 

 

57.37% 

 

FIGURE 8: PREVALENCE OF MUSCULOSKELETAL PAIN IN SMARTPHONE 

ADDICTS 

 

The prevalence of musculoskeletal pain between smartphone addicts and non-addicts is shown 

in TABLE 9 and FIGURE 8 represents prevalence of pain in smartphone addicts. 
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TABLE 10: REGION WISE DISTRIBUTION OF MUSCULOSKELETAL PAIN 

 

 

TABLE 10 shows region wise MSK pain between smartphone addicts and non-addicts. 

Standardized Nordic questionnaire for duration of pain in the last 12 months, shows that out of 

410 study participants, 38.78 % of them reported to have neck pain, 22.44% upper back pain, 

15.37% wrists/hands pain out of which (n=50 reported right wrist/hand pain, n=4 reported left 

wrist/hand pain and n=9 reported bilateral wrists/hands pain), 11.95% shoulders pain out of 

which (n=30 reported right shoulder pain, n=3 reported left shoulder pain and n=16 reported 

bilateral shoulder pain), 17.56% low back pain, 2.93% ankle/feet pain, 2.68% elbows pain out 

of which (n=7 reported right elbow pain, n=4 reported left elbow pain), 2.20% knee pain and 

0.73% reported hips/thighs pain respectively. 

 

 

VARIABLES 

 

Pain 

 

% 

 

No Pain 

 

% 

Neck 159 38.78 251 61.22 

Shoulder 49 11.95 361 88.05 

Elbow 11 2.68 399 97.32 

Wrist/Hand 63 15.37 347 84.63 

Upper Back 92 22.44 318 77.56 

Lower Back 72 17.56 338 82.44 

Hip 3 0.73 407 99.27 

Knee 9 2.20 401 97.80 

Ankle/Feet 12 2.93 398 97.07 
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TABLE 10: ASSOCIATION BETWEEN MSK PAIN AND SMARTPHONE 

ADDICTION AND NON-ADDICTION 

Musculo 

skeletal pains 

Not 

addicte

d 

% Addicted % Total % 2 p-value 

Neck         

No 237 94.42 14 5.58 251 61.22 119.4880 0.0001* 

Yes 75 47.17 84 52.83 159 38.78   

Shoulders         

No 288 79.78 73 20.22 361 88.05 22.5000 0.0001* 

Yes 24 48.98 25 51.02 49 11.95   

Elbows         

No 305 76.44 94 23.56 399 97.32 0.9650 0.3260 

Yes 7 63.64 4 36.36 11 2.68   

Wrists/hands         

No 281 80.98 66 19.02 347 84.63 29.5940 0.0001* 

Yes 31 49.21 32 50.79 63 15.37   

Upper back         

No 270 84.91 48 15.09 318 77.56 60.4470 0.0001* 

Yes 42 45.65 50 54.35 92 22.44   

Lower back         

No 258 76.33 80 23.67 338 82.44 0.0580 0.8100 

Yes 54 75.00 18 25.00 72 17.56   

Hips/thighs         

No 310 76.17 97 23.83 407 99.27 0.1480 0.7010 

Yes 2 66.67 1 33.33 3 0.73   

Knee         

No 305 76.06 96 23.94 401 97.80 0.0140 0.9050 

Yes 7 77.78 2 22.22 9 2.20   
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Ankle/feet         

No 301 75.63 97 24.37 398 97.07 1.6470 0.1990 

Yes 11 91.67 1 8.33 12 2.93   

Total         

No 179 96.76 6 3.24 185 45.12 79.1020 0.0001* 

Yes 133 59.11 92 40.89 225 54.88   

Total 312 76.10 98 23.90 410 100.00   

                                                                (*P<0.05)  
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TABLE 11 and FIGURE 9 shows association of various musculoskeletal pain with 

smartphone addiction and non-addiction. There was statistical significance found in neck pain 

[Chi-square=119.48; p<0.05], shoulder pain [Chi-square=22.50; p<0.05], wrists/hands pain 

[Chi square=29.59; p<0.05], upper back pain [Chi square=60.44; p<0.05]. 
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TABLE 12: LOGISTIC REGRESSION ANALYSIS OF VARIOUS 

MUSCULOSKELETAL PAIN ASSOCIATED WITH SMARTPHONE ADDICTION 

 

 

TABLE 12 represents association of neck pain [ Wald: 48.104, Odds Ratio: 8.842, CI: 4.776-

16.370], wrists/hands pain [Wald: 5.057, Odds Ratio: 2.143, CI: 1.103-4.162] and upper back 

pain [Wald: 15.983; Odds Ratio: 3.324; CI: 1.845-5.989] with smartphone addiction. Neck, 

wrists/hands and upper back pain were found to be statistically significant. Hence neck, 

wrists/hands and upper back pain are strongly associated with smartphone addiction. 

 

 

 

 

 

       95% C.I for odds ratio 

 

Variables 

 

Wald 

 

Odds ratio 

 

P value 

 

Lower 

 

Upper 

 

Neck 

 

48.104 

 

8.842 

 

0.01 

 

 

4.776 

 

16.370 

 

Wrists/Hands 

 

5.057 

 

2.143 

 

0.025 

 

1.103 

 

4.162 

 

Upper Back 

 

15.983 

 

3.324 

 

0.01 

 

1.845 

 

5.989 
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DISCUSSION 

 

The study aimed to find out the prevalence of musculoskeletal pain between smartphone 

addicts and non-addicts among students of health care professional colleges. According to the 

inclusion and exclusion criteria the study population consisted of normal healthy students 

within the age group of 18-25 years of age from Medical, Dental, Physiotherapy and Nursing 

colleges. Among 410 participants, 73 were males and 337 were females. Various demographic 

details of the participants are presented in Table 1. Most of the participants used their 

smartphone phone for 3-5 hours each day and majority of subjects, number of years of use was 

1-5 years.   

 

In our study, behaviour on smartphone using was assessed using Smartphone Addiction scale 

– short version. For assessing smartphone addiction, the SAS-SV showed good reliability and 

validity. As recommended by Kwon, Kim et al, smartphone addiction cut-off value of 31 points 

to determine the non-addiction and addiction of males whereas the cut off value of 33 to 

determine non-addiction and addiction of female respondents.7 In the present study (TABLE 2 

and FIGURE 1) among 410 smartphone users 98 (23.90 percent) were found to be addicts and 

310 (76.10 percent) were found to be non-addicts. The prevalence of addiction among students 

in this study was 23.90 percent. According to a study published in Saudi Arabia in the year 

2019, they reported the prevalence of smartphone addiction to be 60.3 percent which was 

higher incidence rate compared to our study finding. 32 Several studies have reported variable 

results regarding smartphone addiction in the populations of Switzerland (16.9%), Tunis 

(31.7%), Korea (16%), India (37%), Iran (9.3%), and Belarus (10%). 38 Different sample sizes, 

varying population characteristics or the use of different tools for determining addiction levels 
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could explain the differences in our results when compared to previous studies. Therefore, 

according to our study findings a lower prevalence rate of addiction was found when compared 

to the other studies of different countries. 

 

When gender was considered, there were total of 73 males and 337 females included in the 

study. Out of which 24 males (32.88 percent) and 74 females (21.96 percent) were found to be 

addicted (TABLE 3 and FIGURE 2). Further, the association of gender with prevalence of 

addiction revealed that there was statistical significance (p<0.05), with the percentage of 

addiction being more in males when compared to females. Our study results are corelated with 

the previous study, which showed that addiction was higher among males than females, while 

Alosaimi FD et al. (2016) and Matar Boumosleh J and Jaalouk D (2017) reported that gender 

was not associated with smartphone addiction in their studies.38 

 

Our study participants showed a statistically significant relationship between daily hours of 

smartphone use and prevalence of smartphone addiction (TABLE 4 and FIGURE 3). In this 

study, the number of hours spent using smartphone each day was divided into three categories. 

Students who used their phone for less than or equal to 2 hours were placed in the first category, 

followed by those who used their phone for 3 hours and lastly those who used their phone for 

more than 6 hours were placed in the third category. From our study findings we can conclude 

that students who used their phone for more than six hours a day had the highest rate of 

smartphone addiction (41.86 percent). The comparison of addicts and non addicts with the 

mean hours of daily smartphone use was done using independent t test (TABLE 5 and 

FIGURE 4), results showed that there was significant difference in the hours of daily 

smartphone use (0.0001) and mean of 5.01 in addicts and 4.09 in non addicts. The results of 
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our study reflect that of a prior study which also showed a significant statistical association 

between the total score on the SAS and daily usage hours.38  

 

When the number of years of smartphone use for considered, a statistically significant 

association was found between prevalence of addiction and number of years of smartphone use 

(TABLE 6 and FIGURE 5). The number of years spent using a smartphone was divided into 

two categories in our study. Students who had been using their phone for 1 to 5 years were 

placed in the first category, while those who had been using it for more than 6 years were 

placed in the second. The comparison of addicts and non-addicts with the mean number of 

years of smartphone usage was done using independent t test (TABLE 7 and FIGURE 6), 

results revealed that there was significant difference in the number of years of smartphone use 

(0.0004) and mean of 4.69 in addicts and 3.92 in non addicts. Hence, we can conclude from 

our study findings that the number of years of smartphone use as one of the strong factor which 

is associated with prevalence of addiction. 

 

In the present study, when comparison of addicts and non addicts with mean grip strength, tip 

pinch, key pinch and palmar pinch was done using independent t test (TABLE 8 and FIGURE 

7), no statistically significant difference was reported. Our study findings revealed that the grip 

strength considered in both the groups were mostly similar and had no significant difference in 

addicts (25.51kg right and 24.36 left) and in non addicts (26.64kg right and 25.29 left). 

Similarly tip pinch in addicts (3.77kg right and 3.48kg left) and in non addicts (3.87kg right 

and 3.55kg left), key pinch in addicts (5.21kg right and 4.70kg left) and in non addicts (5.49kg 

right and 5.15kg left), palmar pinch in addicts (5.25kg right and 4.91kg left) and in non addicts 

(5.45kg right and 5.12kg left) did not show statistically significant difference. The overall 
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representation of the grip strength, tip pinch, key pinch and palmar pinch suggests that they 

matched in both the groups and had not significant difference. Therefore, we can conclude that 

prevalence of addiction is not associated with grip strength, tip pinch, key pinch and palmar 

pinch.  

 

As per the findings of our study the prevalence of musculoskeletal pain among smartphone 

addicts was found to be (TABLE 9 and FIGURE 8), 93.87 percent which was more when 

compared to non-addicts 46.63 percent. Prior studies done, have found a prevalence of 54.5 

percent of MSK pain among smartphone users which was a lower occurrence rate considering 

our results.39 Till date, there are no surveys available in India to find out the prevalence of MSK 

pain between smartphone addicts and non-addicts. Our study is the first one to report this. 

 

The region wise MSK pain between smartphone addicts and non-addicts (TABLE 10), since 

last 12 months revealed that majority of the smartphone addicts experienced pain in the upper 

back (54.35 percent), neck (52.83 percent) followed by shoulders (51.02 percent) and 

wrists/hands (50.79 percent) When association between prevalence of musculoskeletal pain 

and smartphone addicts and non addicts was considered, our study findings showed statistically 

significant association (TABLE 11 and FIGURE 9).     

 

Over the last decade, the use of smartphones has increased significantly. Excessive smartphone 

use can lead to a variety of physical and mental health issues in the individuals. Some studies 

in the literature have investigated the relationship between smartphone/mobile phone use and 

musculoskeletal complaints and disorders. Thus, our study results are correlating with the 
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previous studies which states that the upper back, neck, and wrists/hands were the most pain 

reported body parts among the participants. 34  

 

According to a study done by Ravija Garud and Deepali Hande, the three components of RULA 

assessment during smartphone use, shows the risk levels including posture, muscle use and 

force scores. Observation of posture of the body part revealed that while using the smartphone 

most participants held their neck in more than 20 degrees flexion or with neck side bent. The 

upper arms were held in flexed posture with or without raised shoulders or leaned or supported 

their upper too. The lower arms were in flexion position while their wrist postures in both 

flexion and extension positions. A trunk flexion posture of some participants was ranging 

between 20 to 60 degrees also some had their trunk twisted or side bent. Some participant’s leg 

posture was not well supported where as some of them supported one leg and some of them 

supported both the legs. These postures relate to smartphone users keeping their neck extended, 

shoulders protracted, elbows flexed, wrists and hands flexed and supinated to support the 

device, backs flexed, and legs in neutral position while texting. It was clear that each of these 

postures adopted by the smartphone users is awkward. Hence, the results showed that neck 

pain was the musculoskeletal disorder with highest prevalence in smartphone users. The 

smartphone users had high ergonomic risk levels which were mainly due to awkward posture 

and excessive muscle use. 33 

 

According to Silva et al., musculoskeletal symptoms are more common in those who use 

electronic devices frequently, and pain in the cervical and thoracolumbar areas increases as the 

time spent using these devices increases (>4 hours per day). Furthermore, studies have 

associated smartphone use to complaints of upper extremity and neck pain and long-term usage 
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of a touchscreen smartphone may raise the risk of developing musculoskeletal symptoms 

including chronic neck and shoulder pain.39 

 

Al Abdulwahab et al reported that smartphone addiction can lead to a significant neck disability 

due to poor posture associated smartphone use. As a result, it is suggested that individuals 

should make an effort to decrease the amount of time they spend on their smartphones and to 

maintain correct posture while using it, as prolonged smartphone use can lead to improper 

postures such as a forward head posture. Maintaining this forward head posture might result in 

cervical spine problems as well as pain in the neck. Pain of the cervical muscles is increased 

with prolonged smartphone use, and this emphasizes the importance of long duration 

smartphone use as a risk factor in the development of ergonomic disorders. According to the 

studies done prior, pain in the musculoskeletal system can occur when smartphones are used 

continuously, without rest, and when poor posture persists for long periods of time Repeated 

motions in a static position can cause a variety of problems, including shoulder and neck pain. 

When using smartphones, the upper extremities and shoulders often perform repeated 

movements, while the upper back stabilizes the head and neck for best viewing.3 

 

Hakala et al. found that using a smartphone frequently increased the incidence of neck, 

shoulder, and lower back pain in teenagers. This is due to the fact that sitting with the head 

flexed forward and arms crossed exerts a static stress on the neck and shoulder muscles, 

resulting in increased neck/upper back pain. Sustained muscle load and repetitive actions are 

considered to be risk factors for musculoskeletal problems in general. During the performance 

of smartphone activities, continuous muscle contractions in the neck and upper extremities 

might induce micro muscle damage.. 34 
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In a study from China, 43.4% of participants experienced thumb/ wrist pain due to the use of 

different electronic devices and in a study from Pakistan, 42% of adolescents reported pain in 

the thumb/wrist due to smartphone use. The thumb is usually involved in smartphone usage. 

There have been numerous researches on De Quervain tenosynovitis and its relationship with 

various electronic devices. Pain in the wrist over the radiostyloid process is a symptom of De 

Quervain tenosynovitis. Overuse of the thumb for texting on a mobile device has been linked 

to De Quervain tenosynovitis. Hence, our results are correlated with the previous study, in 

which statistically significant association was found between thumb/ wrist pain and 

smartphone addiction. 4 

 

Further stepwise logistic regression analysis was done in order to reveal the most significant 

musculoskeletal pain associated with smartphone addiction (TABLE 12). In the present study, 

the stepwise logistic regression analysis revealed that neck [OR: 8.842; CI: 4.7-16.3; p<0.01], 

wrist/hands [OR: 2.143; CI: 1.103-4.162; p<0.01] and upper back pain [OR: 3.3; CI: 1.84-5.98; 

p<0.01] are strongly significantly associated with smartphone addiction. Our results are in 

agreement with those of a cross-sectional study, which showed a strong association between 

smartphone addiction and the neck, wrists/hands, and upper back pain.34 

 

Hence, based on our study findings, conclusion can be made that even though the prevalence 

of addiction among students is less, prevalence of musculoskeletal pain among smartphone 

addicts is on higher rate. Upper back, neck, shoulders and wrists/hands are mostly affected 

when region wise MSK pain was analyzed in relation to presence of smartphone addiction. The 

factors that are associated with prevalence of smartphone addiction are gender, hours of daily 

smartphone use and number of years of smartphone use. Further analysis revealed that the body 
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regions which were strongly associated with smartphone addiction were neck, wrists/hands and 

upper back.    
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LIMITATIONS OF THE STUDY 

 

 

➢ Small sample size  

 

➢ As the participants were all university students (with a slight bias toward female 

students) and did not represent the entire university student population, the findings 

cannot be generalized to other populations. 

 

 

➢ Because this was a cross-sectional study, cause-and-effect relations could not be 

confirmed, hence the findings are somewhat limited. 

 

➢ As all of the data was self-reported, it was subjected to well-known method biases. 

There is inadequate evidence to draw clear conclusions on the relationship between 

poor smartphone use and pain experience due to a variety of other relevant factors, 

such as biopsychosocial factors, that negatively affect the musculoskeletal system. 

 

➢ In Standard Nordic musculoskeletal questionnaire duration of pain from last 12 

months is only considered. Hence it can be one of the reasons which have affected the 

results.  

 

➢ The Smartphone addiction scale- short version does not provide any clinical diagnosis 

for smartphone addiction as it is a tool that was developed to provide an indication of 

those who might be at risk of smartphone addiction. This should be taken into account 

when interpreting any of the statistics related to smartphone addiction scale scores. 
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➢  The estimated sample size for the study could not be completed due to the ongoing 

COVID-19 pandemic crisis.  
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FUTURE SCOPE OF THE STUDY 

 

 

➢ To confirm and expand the results of this study, a longitudinal or prospective 

experimental studies are needed.  

 

➢ This study can be conducted with larger sample size. 

 

 

➢ Standard Nordic musculoskeletal questionnaire on the whole can be considered as it 

also tells about the activity limitations. 

 

➢ Future study can incorporate interventions for region wise musculoskeletal pain. 

 

 

➢ Visual analogue scale can be used for assessing region wise musculoskeletal pain. 

 

➢ To assess musculoskeletal pain in various body regions, a study can be conducted 

with reliable and valid clinical tests. 
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CONCLUSION 

 

Hence, based on the findings, conclusion can be done that 93.87% smartphone addicts are 

affected with musculoskeletal pain. Upper back and neck regions are mostly affected when 

region wise musculoskeletal pain was analyzed. The factors that were associated with 

prevalence of addiction were gender, hours of daily smartphone use and number of years of 

smartphone use. Further analysis revealed that neck pain, upper back pain and wrists/ hands 

pain were strongly associated with presence of smartphone addiction. 
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SUMMARY 

The number of people using mobile phones in India has grown tremendously. In India, use of 

internet is enormous especially among young population. The adverse effects of prolonged 

sitting and a sedentary lifestyle on our health are well known and similarly we should 

understand the effect of prolonged smartphone usage on our musculoskeletal system. 

Adolescents can use the smartphones anywhere and anytime; thus musculoskeletal system of 

adolescent smartphone users may be overloaded because of extended smartphone use with 

unchanged posture. Hence, as there is scarcity of literature suggesting relationship between 

the smartphone overuse and pain, this study aimed to find the prevalence of musculoskeletal 

pain between smartphone addicts and non addicts in college going smartphone users.  

 

In this cross-sectional study, 410 university students were included. After fulfilling inclusion 

and exclusion criteria, students were briefed about the study and their written informed 

consent was taken. The demographic data was collected and students were assessed for 

smartphone addiction (Smartphone Addiction Scale-Short Version), region wise 

musculoskeletal pain (Standard Nordic Musculoskeletal Questionnaire), grip strength (hand 

held dynamometer) and pinch strength (pinch guage) respectively.  

 

In the present study, the prevalence of smartphone addiction was found to be 24%. The 

region wise musculoskeletal pain between smartphone addicts and non-addicts, since last 12 

months revealed that majority of the smartphone addicts experienced pain in the upper back 

(54.35 percent), neck (52.83 percent) followed by shoulders (51.02 percent) and wrists/hands 

(50.79 percent). The prevalence of smartphone addiction was found to be high in males when 
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compared to females and in the students who used their smartphone for more than six years 

as well as for more than six hours each day.  

Overall, we can conclude that smartphone addiction is associated with increased risk of neck 

pain, upper back pain and wrists/hands pain. 
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CONSENT FORM 

SL.NO of the study subject:  

TITLE OF THE STUDY: “Prevalence of musculoskeletal pain between smartphone 

addicts and non addicts among students of Health-care professional colleges”  

Name of the Principal Investigator:  

Contact No: 

 I Mr. _____________________________ exercise my free power of choice and would here 

by give my consent to be included as a subject in the study mentioned above .I have been 

explained about the procedure that the strength of my dominant hand will be assessed with the 

hand dynamometer along with that few hand-forearm measurements will be taken using a 

measuring tape consequently .I have been explained about my standing position for the 

measurement and advised to press the dynamometer as affective as possible. I also give the 

permission to publish the data thus obtained.I have been informed to my satisfaction,the 

purpose and its importance in my own language by the physiotherapist. I adhere to the 

Physiotherapist’s instruction and render my full co-operation.  

……………………….  

(Signature/ Left thumb impression.) 

Name of the Participant: _________________.  

Son/Daughter/Spouse of: _________________.  

Complete Postal Address: ____________________________________________________. 

This is to certify that the above consent has been obtained in my presence. 

________________________ 

(Signature of Principal Investigator)                                                       Date: 

                                                                                                                 Place: 

 

Witness-1                                                         Witness-2 

Signature:                                                         Signature: 

Name:                                                                Name: 

Address:                                                             Address: 
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INFORMATION FOR PARTICIPANTS OF THE STUDY 

 

Dear volunteers,  

We welcome you and thank you for your keen interest in participation in this research project. 

Before you participate in this study, it is important for you to understand why this research is 

being carried out. This form will provide you with all the relevant details of this research. It 

will explain the nature, the purpose, the benefits, the risks, discomforts, the precautions and the 

information about how this project will be carried out. It is important that you read and 

understand the contents of the form carefully. This form will contain certain scientific terms 

and hence, if you have any doubts or if you want more information you are free to ask the study 

personnel or the contact person mentioned below before you give your consent and also at any 

time during the entire course of the project. 

 

 1. Project title: “Prevalence of musculoskeletal pain between smartphone addicts and non 

addicts among students of Health-care professional colleges”  

2. Department and institute: S.D.M College of Physiotherapy, Sattur, Dharwad.  

3. Name of the investigator: Aishwarya Desai M.P.T.  

4. What is the purpose of this project/study?  

To find out the prevalence of musculoskeletal pain between smartphone addicts and non addicts 

among students of Health-care professional colleges.  

5. What is the selection procedure of the participants? (Inclusion and exclusion criteria).  

Subjects of age group 18-25 years, using smartphone will be considered for the study. Based 

on the inclusion and exclusion criteria further procedure will be carried out.  

• Inclusion Criteria:   

➢ Subjects of age group 18-25 years using smartphone having internet connection.  

➢ Subjects willing to participate  

➢ Either gender  
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• Exclusion Criteria:   

➢ Subjects with previous history (last six months) of musculoskeletal disorders.  

➢ Subjects with neurological dysfunctions.  

➢ Subjects with any injuries of hand affecting the grip strength and pinch strength.  

➢ Subjects not willing to participate. 

 6. How will it be carried out? (Procedure of the study.)  

Participants who fulfil the inclusion criteria will be recruited in this study. Data will be 

collected through a self-administered questionnaire. Participants will also be assessed for hand 

grip and pinch strength. 

7. What are the responsibilities of the participants?  

Participants must agree to adhere to the principal investigator instructions and cooperate fully 

with those conducting the study and inform the principal investigator in case of any untoward 

experience.  

8. What are the expected risks of the participants?  

No risks are expected in the study.  

9. Whether my participation in this study be confidential?  

Yes, the participant’s privacy and confidentiality will be maintained during and after the 

completion of the study.  

10. Can I withdraw from the study at any time during the study period?  

Yes, the participants can opt out of the study at any given time during the course of the study.  

11. If there is any new findings/information, would I be informed?  

Yes, participants will be informed about new findings/information of the study.  

12. What happens in case of study related injury?  

There are no as such risk element involved as participants.  
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13. Whether my participation in the study will cause any additional financial burden?  

No additional financial burden will be borne by the participant.  

14. Permission for publication?  

Results obtained after a study may be published for scientific purpose. However, identity is not 

disclosed even after the study or participation.  

 

For any study related queries, you are free to contact,  

1) Ms Aishwarya Desai,  

S.D.M College of Physiotherapy, Dharwad. 

Contact No: 7411559124   Email Id: aish.desai@gmail.com 

 

2) Dr. Sunil K.M  

Principal and Professor  

S.D.M College of Physiotherapy, Dharwad 

Contact No: 9880260626     Email Id: sunilkm789@gmail.com 

 

 

Place:                                                                                   Signature of the Investigator:  

 

Date:                                                                                     Witness: 

 

 

 

mailto:aish.desai@gmail.com
mailto:sunilkm789@gmail.com
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Data collection sheet 

 

 

Demographic Data:                                                                                                                  Date:  

o Name: 

 o Age:  

o Gender:  

o Address:  

o Contact number:  

o Academic Year:  

o Hand Dominance: Right/Left  

o Hours of daily smartphone use: 

 o Most frequent purpose of use: (Texting/Browsing/Gaming)  

o Use of other gadgets:  

o Number of years of smartphone use: 
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Smartphone addiction scale-short version 
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Standard Nordic Musculoskeletal Questionnaire and Grip strength, Tip 

pinch, Key pinch and Palmar pinch 
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Recognition of PG Guide 
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Ethical clearance certificate 
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Payment Receipt 

 

 

 


