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Abstract  

Background:  Smart phone is a device that combines  

mobile and cellular functions in one unit. Many smart phone  

users spend hours on the irphones every day that require  
esprolonged grips, repetitive motion on small buttons and  

awkwardwrist movement leading to hand, wrist and arm  
ailments.  

Aim of Study:  To investigate the effect of smartphone  
overuse on handgrip strength.  

Material and Methods : One hundred and eighty-eight  
female college students of King Saud University were included  
in the study. The study was conducted between June 2016  

and December 2018. They were divided into two groups:  
Smartphone users (n=103) and non-smartphone users (n=85),  

between the agerange, 18-25 years, were included. Their  

handgrip strength was measured usinga handheld dynamometer.  

Participants performed three maximum at tempts for each  

measurement, and the average value of three trials was taken.  

A few seconds of rest were given between each trial tominimize  

fatigue. We analyzed the difference between the groups using  

paired t-test.  

Results:  No significant difference was found between  

theright and left hand's grip strengthson both groups ( p>0.05).  
The fatigue evalues were also not significantly different  
(p>0.05). The significance level was set at p≤0.05.  

Conclusion:  High-frequency smartphone use did not affect  
the grip strength in female college students.  
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Introduction  

A SMART  phone is aninte grate dphone for all  
your data andvoice needs, short message system  
(SMS), fast and easy emailing, browser and organ-
izer applications. The typing is easier because it  

comes with aminiature keyboard, "aninnovative  
keyboard technology that supports the advanced  
messaging features that serious users require" [1] .  
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The number of smart phone users has dramatically  
increased [2] . More than half of the teenage users  
are addicted to their smartphones [3] . Smart phone  
is designed and structured that need both hands to  

operate, but young adults prefer to use it with one  
hand [4] . Prolonged use of the small screen and  

the tiny 'qwerty' keyboard areas sociated with  

muscul oskeletal disorders and temporary visual  
fatigue. The tiny keypad requires small repetitive  
emovements, usually carried out with the thumbs.  

The thumbs are not designed for repetitive dexter-
ous movements, result ingin fatigue and discomfort  

if not controlled [4] .  

Hand grip streng this referring to the muscular  

strengt hand for cethatcanbe generated with the  

hand. A handgrip's strength is the result of forceful  

flexion of all finger joints, thumbs, and wrist swith  
the maximum voluntary for cethat the subject can  
exert under normal conditions [5,6] . Many daily  
functions and sporting events require high activity  

levels of the forearms and hands' flexor muscula-
ture, and grip strength is essential.Grip strength  

may also play a role in injury prevention and  
rehabilitation. High-frequency use of electronic  

devices, such as smart phones, iPods,could lead  

tomusculo skeletal problems as handheld electron-
ics may require prolonged grips, repetitive mo-
tionon small buttons and awk ward wrist move-
ments [7] . These are referred to as over use injuries  
or repetitive strain injuries (RSI) because of insuf-
ficient recovery time between demands and high-
frequency use of smart phones. The cumulative  
effect of stress on the region causes them echani-
calor chemical activation of pain and loss of grips  

trength, weakness orfatigue [8] . Also, excessive  
use of smartphones may cause vision problems.  
These complications may affect hand functionality,  

ultimately reduces the quality of life [9] . We hy-
pothesized that smartphone users' overuse would  
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have less grip strength and more fatigue than the  

non-smartphone users. This study aimed to inves-
tigate the effect of smartphone use on grip strength  

and fatigue in college females.  

Material and Methods  

Study protocol:  This was a cross-sectional  
comparative study involving 188 females' students,  

of which 103 were smart phone users and 85 were  
non-smartphone users with less frequent use. All  
the participants were recruited as a convenient  

sample from King Saud University. The age of the  
respondents ranged between 18-25 years.All the  
participants were invited to participate voluntarily  

in the study. Healthy females who have been using  

smart phones for more than six months for at least  

4 hours a day were considered smartphone users.  
People who do not use smartphones or less than 4  
hours a day were included as non-smartphone  

users. Females with any history of muscul oskeletal  
problems, trauma, hand or shoulder surgery were  
excluded.  

Instrumentation:  
Anthropometric measurements such as height  

and weight were measured with minimal clothing.  

A handheld dynamometer (Grip track commander,  
German J-Techp) was used to measure grip strength.  

A visual analogue scale (VAS) scale was used to  

assess for any pain during the protocol. All meas-
urements were obtained at the same time of the  

day, between 8:00 am and 2:00 pm.  

Procedure:  
The participants were seated, with the should  

eradducted and neutrally rotated, elbow flexed at  

90 degrees, for earmina neutral position, and the  

wrist between 0 and 30º extension and between 0  
and 15º ulnar deviations. In all cases, the arm  
should not be supported. The dynamometer is  

presented vertically and in line with the for earm-
tomainta in the standard for earm and wrist posi-
tions. All measurements were performed for both  

right and left hands. Subjects performed three  

maximumat tempts for each measurement, and the  

average value of these trials was recorded  

(strength). A few second rests gave (5-10) between  
each trial tominimize fatigue effects.  

Fatigue shows the reduction in force at the end  

of the test compared to the maximum for cereached  

during the test. For example, if the maximum fo  

rcer each is 100lb. and the for ceat the end of the  

test is 80lb., the fatigueis 20%. The patients were  
given standar dinstructions and verbal prompts  
such as "I want you to hold the hand leand squeezea  

shardas you can". The position and procedure were  
demon strated before taking the test. After the  
patientis positioned appropriately, the patient was  
asked if she was ready and to squeeze a shard as  

she can". We gave verbal commands like "Harder!  

Harder! Relax!" and the test is repeated three times  

for both hands.  

Data analysis:  

Statistical package for social sciences (IBM  

for statistics, SPSS, version 16) wasused to analyze  

the data. Descriptive statistics like mean, the stand-
ard deviation was used for demographic variables.  

A paired t-test was used to analyze between-group  

differences in grip strength and fatigue and between  

the right and left hands.  

Results  

A total of 188 participants were included and  

analyzed for the study, out of which 103 were  

smartphone users, and 85 were non-smartphone  
users. The demographic variables like age, height  

and weight were analyzed. There was no statisti-
cally significant difference in the demographic  

variables between the groups (Table 1).  

Table (1): Participants characteristics.  

Variables  
Non-smartphone 

 

Smartphone  p -
users users value  

Age (years) 21.74± 1.73 20±2.4 0.007  
Height (centimeters) 159±6.3 161 ±5 0.006  
Weight (kilograms) 60± 12 59± 11.48 

 

0.007  

*p>0.05, no statistically significant difference.  

The handgrip strength for the right and left  
handsin Non-smartphone users was 45.4 ± 11.4 and  
42± 11.95, and for smartphone users was 45.5 ±9.46,  
41.2±9.8. (Table 2). When the two groups' overall  
data were evaluated, A statistically, no significant  

difference was found between the grip strengths  

of the right and left hand on both groups ( p>0.05).  
The fatigue values were also not significantly  

different.  

Table (2): Comparisonof grip strength and fatigue between-
thegroups.  

Variables  
Non-smartphone  

users  
Smartphone  

users  
p - 

value  

Grip strength:  
Right  45.4± 11.4  45.5±9.46  0.8951*  
Left  42± 11.95  41.2±9.8  0.6115*  

Fatigue:  
Right  6.7±4.79  7.9±4.9  0.0958*  
Left  7±3.66  7.7±4.2  0.2438*  

*p>0.05, no statistically significant difference.  
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Discussion  

The purpose of our study was to investigate  
the effect of over use of the smartphone on hand-
grip strength. The results showed no significant  

difference in the handgrip strength between the  

user and the smartphone's non-user.  

The current study results are similar to the  

previous study findings showing that overuse of  

handheld devices does not affect the hand's grip  

strength [10] . However, they found that overuse of  
smartphones was associated with weaker ulnar  

nerve conduction velocity, worse neck pain, and  
reduced forward head angle movement. Similar to  
our study methods, Samaan et al., also compared  

between high and low frequency of smartphone  

use. The participants were divided into two groups  
based on the number of hours (>4 hours/day)of  

mobile use. Our study did not assess the conduction  
velocities, and we assessed only the grip strength  
difference between the high-frequency and low-
frequency users. In contrast to our study findings,  

another study compared two adults' groups over  

smartphone overuse (high, low) and found that  
high-frequency smartphone users had decreased  

pinch strength and hand functions compared to  
low-frequency smartphone users [11,12] . However,  
interventional studies investigating the factors to  
reduce smartphone use were limited [13] .  

It is also important to note the fatigue during  

the handgrip measurements. In our study, only  
physical or peripheral fatigue was measured. We  
also found no statistical difference between the  

high and low-frequency users. The neuromuscular  
junction changesandless able to generate the con-
tractile forceresult in peripheral fatigue [14,15,16] .  
The possible explanation for not observing any  
difference between the groups in grip strength  

could be: Many factors affect the handgrip strength,  

such as the level of activity, sports participation,  

regular exercise and the type of work and occupa-
tion [9,17] . All the factors were not analyzed in our  
study, which might have led to our findings. Hence,  

future studies should investigate the factors that  
might influence handgrip strength. Also, 80% of  

Saudi Arabian women own a smartphone, and  
99.1% use the internet to browse [18] . There are a  
few limitations in our study worth mentioning. We  
included only a convenient sample and only fe-
males. Secondly, our sample size is small to inves-
tigate any difference between the groups.  

Conclusion:  

The frequency of smartphone use may not affect  
the handgrip strength in college females. Studies  

assessing the factors that affect the handgrip  

strength are needed in future.  
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