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Objective: the purpose of the study was to determine the influence of
smartphone addiction on grip and pinch strength in collegiate
population.

Methodology: 100 collegiate students (both males and females) were
randomly included in the study. Demographic data (name, age, gender)
was noted. Smartphone addiction and hand function was assessed by
smartphone addiction scale and duruoz hand index respectively. Grip
and pinch strength was assessed using a dynamometer and pinch gauge
respectively.

Result: there was a significant correlation ship between low and high
smart phone users with the duration and time (0.0001). There was
significance with addiction and pain on activity. Also a positive
correlation was seen between right and left chuck pinch (0.0163) and
(0.0288) respectively, tip pinch of the left (0.0398). There was
significant correlation between sas scores and right and left grip
strength (0.003) and (0.0032)

Conclusion: smartphone addiction is related to grip and pinch strength
where high smartphone users shower higher grip strength. . Grip and
pinch strength was also influenced by duration and time of smartphone
usage. Also tip and chuck pinch grip showed to be significant.
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Introduction:-

In the past decade there has been a rapid increase in the use of mobile devices, particularly smart phones, for
communication, gaming and internet browsing. The continued decrease in the price of these devices, suggests that
the use of smart phones will also increase two-folds." with each new generation of the mobile phone being
manufactured, there are more built-in features and functions which lead to an increased exposure and use of the
small built-in keypads. In younger persons, these exposures may be of great importance due to their developing
musculoskeletal structure, their growing tendency to use their mobile phones for short message service (sms)
messaging and gaming, has resulted in their likelihood of getting more exposure to new technologies.?

The global rapid adoption of text messaging has raised concerns that high volumes of these activities could lead to
musculoskeletal disorders (msds).? there are growing number of case studies that have identified that, first
carpometacarpal (cmc) arthritis, tendonitis and tenosynovitis has been developing among individuals sending a high
volume of text message.

Given the nature of smart phones, users often hold the device with a single hand, which forces only the thumb to use
the keys.* in addition, it has been reported that university students spend an average of >3.5 hours/day texting,
emailing, scheduling and internet browsing on their mobile phones and are frequently said to have pain at the base
of the thumb.® single hand-held smart phones, compels individuals to engage in repetitive flexion/extension of the
wrist.®” these repetitive wrist movements are involved in the etiopathogenesis of carpal tunnel syndrome (cts).®°

the human hand has unique features and functions like any other organ of the body in everyday life, and the
functional impairment of the hand can affect everyday life and ultimately the quality of life.*°

Hand grip and pinch grip is an important and basic function of the hand. Object manipulation with a stable handgrip
is one of the most frequent movements performed in activities of daily living and occupational fields. A reduction in
grip strength and control ability can be attributed to physical and psychosocial factors.™

Therefore, the objectives of this study were three-fold. First, since there is paucity in the literature regarding the
relationship between smart phone addiction and its effects on the musculoskeletal system there is a need to
investigate the relationship between variables of time and duration of smart phone use and grip strength. Second,
the relationship obtained will be helpful in determining the correlations between smart phone addiction, duration and
time of use, grip and pinch strength respectively. Third, to gain knowledge about the level of smart phone addiction
in collegiate population.

Materials and methods used:-
Materials used:-

1. Data collection sheet

2. Informed consent form

3. Pen

Tools/instruments:-

Hand dynamometer

Pinch gauge

Table

Stool

Visual analogue scale (vas)

Smartphone addiction scale-shorter version (sas-sv)
Durudz hand index (dhi)

NogkrwphpE

Methodology:-

A observational study was conducted on 100 students from constituent units of kle university-belagavi. The
students were screened on 15" october 2016 between 2:00 pm to 5:00 pm for a duration of 1 week. The inclusion
criteria was both males and females between the age group of 18 to 24 years, using a smartphone, symptomatic and
asymptomatic collegiate students were considered in the study. Exclusion criteria ecluded individuals diagnosed
with neuropathy, such as carpal tunnel syndrome, radiculopathy, previous contracture, tendon lesion, or lateral or
medial epicondylitis in the upper extremities, fractures of the forearm, wrist affecting wrist and arm function and
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tendon pathologies. Outcome measures used were, smartphone addiction scale-shorter version(sas-sv) to assess level
of sddiction, english version of duruoz hand index (dhi) to know the level of hand function and verbal analogue
scale (vas) to estimate the intensity of pain.

A written informed consent was taken from the subjects included in the study. For each subject baseline assessment
was obtained before the test and brief demonstration about the test was explained and shown to the subjects. All the
subjects were instructed to discontinue if they had any form of discomfort during the study period.

Ethical clearance obtained from Institutional Ethical
Committee.

J

100 collegiate students randomly selected from 18-
24 age group according to the inclusion criteria.

g

Both males and females were included

U

Demographic profile obtained- name, age, gender.

g

Smartphone addiction assessed by SAS-sv

g

Muscle strength assessed by HHD of right and left
grip strength.

Also pinch strength assessed using pinch gauge

U

Hand function assessed by DHI (English version)

g

Best out of three trials considered.

Statistical analysis:- statistical package of social sciences (spss) version 21 was used for statistical analysis.
Probability values of less than 0.05 were considered statistically significant

Results:-

There were no significant differences in terms of age, gender, or dominant hand between the two groups. The vas
pain in movement was found to be significantly higher with increased time spent using smart phone. All smart
phone users held them in their dominant hands when using the device. Of the 100 subjects, none of the participants
had tendinosis or tendinitis of the fpl or a joint disorder of the thumb.
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The sas-sv scores correlated moderately with the vas pain in movement. The sas-sv scores also correlated positively
with dhi scores. Sas-sv scores correlated positively with pinch strength, but the correlations were weak. The
duration and time of smart phone use was found to be correlated moderately with grip strength. Pinch strength
correlated strongly with grip strength (p<0.001). Dhi scores were found to be correlated moderately with vas pain in
movement (p<0.001).

Duration and time of smartphone use:-
A] a significant correlation was noted between time of smart phone use among low and high smart phone
users (table 1).

Figure:Comparison of low and high Smartphone users with
respect to duration and time
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B] a significant statistical relationship was also noted between sas-sv scores of smart phone users and the
demographic and clinical features of the study participants. (table 2).

Variables Correlations between sas scores of smartphone users with
R-value T-value P-value
Duration of smartphone use 0.2150 2.1791 0.0317*
Time of smartphone use 0.5347 6.2644 0.0001*
Vas active 0.3859 4.1414 0.0001*
Vas rest 0.1839 1.8525 0.0670
Dhi 0.2978 3.0881 0.0026*
Right grip strength 0.3508 3.7088 0.0003*
Left grip strength 0.2920 3.0221 0.0032*
Pinch grip tip right -0.2136 -2.1648 0.0328*
Pinch grip chk right -0.2644 -2.7137 0.0079*
Pinch grip lateral right -0.1135 -1.1305 0.2610
Pinch grip tip left -0.2262 -2.2987 0.0236*
Pinch grip chk left -0.2521 -2.5793 0.0114*
Pinch grip lateral left -0.1432 -1.4323 0.1553
*p<0.05
Discussion:-

As the results show, collegiate students both high and low smart phone users spent significant time with their smart
phones. The data also suggests that frequent smart phone users may be more prone to experience pain the hand.*? in
addition, the grip strength and pinch strength was found to be positively correlated.




ISSN: 2320-5407 Int. J. Adv. Res. 5(8), XX-XX

Consequently we may assume that, when the usage level of smart phones increased the vas of pain in the hand
increased and the hand function decreased. However, grip and pinch strengths showed significant changes. Overall,
the addiction severity also seemed to have a positive correlation between duration and time of smart phone use, grip
and pinch strength respectively.

The use of smart phones and mobile devices has become widespread, particularly among youth, the possible impacts
on hand function and structures have not been clarified. One recent study demonstrated smartphone overuse enlarges
the median nerve, causes pain in the thumb, and decreases pinch strength and hand functions.*®

Consistent with this result, we found that with increase in the time of using the smart phone the pain increased but
however they seemed to have better grip strength and significant tip and chuck pinch grips respectively. Moreover,
the participants in our study represent a relatively more homogeneous subject group than in the esra erkol inal et.
Al’s study,™ because the participants in our study were all university students who have a habit of single-hand-held
smart phone use. We also defined the smart phone use level according to a newly developed and more recently
validated scale, the sas-sv (smart phone addiction scale — shorter version), rather than self-reported information from
participants, as was done in the study cited above.*®

The sas-sv led us to evaluate all kinds of smart phone use, such as texting, internet browsing, emailing, etc.
Nevertheless, previous studies have demonstrated that pinch and tendon forces alter the trajectory of the tendons and
add pressure to the carpal tunnel, which may also be an underlying mechanism for the enlarged median nerves. The
participants in this study did not have any symptoms of cts. Smartphone users typically adapt their thumb and hand
postures to the constraints of the phone design layout that may impact their performance in addition, extensive
flexion/extension of the thumb and wrist occurs when an individual uses a smart phone, and placing thumbs and
wrists in these static postures will likely lead to increased load on these joints and associated muscles and tendons.
On the other hand, tendon injuries may be secondary to acute trauma (e.g., tendinitis)

Or repetitive loading (e.g., overuse injury). Occupational overuse has also been reported. Intensive work with the
hand and thumb may result in pain. Activity pain was also found to be higher on the frequent texting side of mobile
phone users. Similarly, we found vas pain in movement and rest to correlate with duration of smartphone use, as
measured by the sas-sv. Vas pain in movement was also found to be significantly higher in the high smartphone-user
group than in the low smartphone- user group. Vas pain in movement was higher in the non-users than in the low
smartphone users, but the difference was not significant. The higher vas pain scores for movement in the Non-users
may be due to other habits in which hands are used frequently, such as hobbies. Overall, pain in movement among
smartphone users seemed to increase with greater use of the device. However, we found no tendon or joint
pathologiesTo explain these relationships in the groups, unlike findings from another recent study.* the underlying
Pathogenetic mechanisms of increased pain in high smartphone users are not clear. In addition, we found increased
pinch strength and grip strength increased with the duration and time of smartphone use, and this may have been
due to enlargement of tendons such as The fpl tendon as suggested in another study.

Conclusion:-

In this study we have demonstrated That increased time spent on smart phones are linked to higher addiction levels
rather than duration of smart phone use. The data suggest that smart phone overuse/addiction may lead prone
individuals to develop various musculoskeletal problems. However, the exact clinical relevance remains to be
explored. Moreover, frequent use of smartphones may affect hand function possibly resulting in pain in the thumb.
Individuals should be aware of the dangers that may arise from overuse/addiction of smartphones. Since this study
also showed significance in grip and pinch strength with regards to smartphone use, one can make use smartphone in
cases of early rehabilitation in cases of forearm, wrist and hand fractures.

Limitations:-

Since all were volunteers, there is a chance that some who thought they might do well would be more likely to
participate than any who thought they might do poorly. This could cause a biased sample in favour of higher hand
strength scores.



ISSN: 2320-5407 Int. J. Adv. Res. 5(8), XX-XX

While testing tip pinch for this study, some subjects with long fingernails had difficulty assuming the recommended
positioning, while others had difficulty maintaining the position as they were pinching (index finger or thumb would
hyperextend and/or slip off the meter).

The estimated cumulative time of exposure was calculated according to each user’s report.
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