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Abstract
The study aimed to determine the interactive effects of smartphone use on hand grip strength as well as
functional hand performance in young people. The evolution of technology smartphone has become our
necessity. It has made our lifestyle more comfortable in the form of browsing the internet, important
conversation, and source of entertainment. However, it has negatively impacted our lifestyle too.
Smartphone consumption among the young population has become broadly popular for different purposes
aside from communication including playing games as well as internet browsing. The main complications
associated with the increase in the use of smartphones results in weakness of the hand as well as wrist. High
levels of smartphone use diminished hand grip strengths as well as and hand function leading to decreased
hand grip strength in their dominant hand.
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Introduction And Background
These days, modern innovative technology plays a crucial part in our life. This requires staying aware of
continuous advances in communication technologies. Touchscreens became the primary interaction method
for smartphones due to their ability to combine input and output in a single interface [1]. Smartphones are
no longer just "mobile phones," but also powerful portable computers that give real-time information.
Despite the benefits of smartphone usage, such as improved social networking and increased productivity
[2], depression, anxiety, accidents, poor sleep, poor academic performance, exhaustion, and high stress have
all been linked to this smartphone addiction [3]. Overuse has also been shown to have negative impacts on
physical and mental health. Neck pain symptoms are an example of negative bodily impacts [4]. The
observation made us believe that the increased time that the young generation is spending on smartphones
is making them more addicted to smartphones. Additionally, because of its particular application, social
engagement between individuals is compromised by reducing face-to-face connection and encouraging
more chat room communication. This may result in a lack of real-life social interaction, which can lead to
relationship problems, and interfere with students' academic progress [5]. In adolescents, the rates of
smartphone addiction in the high-risk and low-to-medium-risk groups were 2.2 and 9.3% respectively, and
1.0 and 6.7% respectively, in adults [6].

The Cronbach's alpha correlation coefficient of the smartphone addiction scale short version (SAS-SV) is 91
[7]. The Smartphone Addiction Scale (SAS) was the first scale for diagnosing smartphone addiction. This
scale comprises 33 components and has been reported to be dependable and consistent internally [8].

Humans have two distinct grips on their hands: power and precision [9]. The ability to determine the
efficacy of various treatment techniques or the impacts of various procedures requires a reliable and valid
assessment of hand strength [10].

The addiction to smartphones has an impact on the power and precision of hand. The qDASH (Questionnaire
for Disabilities of the Arm, Shoulder, and Hand) is widely used to determine the extent of the impact of
smartphones on hand performance and strength. This questionnaire is for people with disabilities of the
arm, shoulder, and when establishing the efficacy of various treatment options or the impacts of various
operations, a reliable and valid assessment of hand strength is critical. It is commonly acknowledged that
grip and pinch strength are important [11].

Review
Smartphones have become a basic component of life in the current setting, for communication as well as
vital social extras. A smartphone was demonstrated as a prototype that detects capacitive touch input from
all components of the grips of the hand. The hand movement created heat maps by recording the finger
positioning in the form of capacitive pictures of common grips that the hand follows characteristically while
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holding or operating the smartphone [1].

Despite the benefits of smartphone use like improved social networking, higher productivity, and more
dynamics along with instant methods of working and living, a previous study reveals that individuals
getting overexposed to their phones in different ways compelled them to restrict their everyday life.
Smartphone addiction was more prominent among medical college students with different relationships
between male and female smartphone usage and their psycho-behavioral variables. These findings point to
the need for treatments to help undergraduate students overcome their smartphone addiction [2]. Excessive
smartphone use was assessed among 195 medical students which suggested students suffer from a high level
of smartphone addiction. It also demonstrated the strong link between this smartphone addiction and lower
sleep quality along with higher stress levels, which is a cause for medical concern [3]. Smartphone usage and
addiction when assessed in 1,519 young people had provided the first insights into smartphone addiction as
well as its use, and smartphones as a medium of addiction in youngsters [4]. By focusing on the impact that
the smartphone has created on education, psychology, and social aspects, the good and bad effects of
smartphones on students have been identified [5]. This review is critically determining and analyzing if
smartphone use has a beneficial or bad impact on students' lives.

A small version of the smartphone addiction scale (SAS-SV) was curated as a computing platform with more
and more advanced and specific data processing the addictive requirements as well as the connection. The
goal of this study was to create a self-diagnostic scale for internet and smartphone usage characteristics that
might detect smartphone addiction. The SAS-SV showed good reliability and validity for the assessment of
smartphone addiction [6]. The validity and the reliability of the smartphone addiction scale-short (SAS-SV)
were separately assessed and demonstrated for adolescents. The results showed that this scale had strong
validity as well as reliability scores, indicating that it may be utilized to assess individuals' levels of
smartphone addiction [7]. The psychometric features of the Smartphone Addiction Scale (SAS) featuring
internal consistency, dimensionality, and concurrent and construct validity supported the conclusion that
SAS is a reliable as well as a valid instrument for testing smartphone addiction [8].

Valid screening scales are available to identify behavioral problems related to this technology, usually in
adolescent populations, as research on smartphone addiction has gone along with the scientific literature on
problematic mobile phone use developed over the years. The short version of the Smartphone Addiction
Scale [SAS-SV] proposed the addiction somatic symptoms did not cover the complete group of estimated
excessive users. The scale revealed that no more than 60% of excessive smartphone users approved
withdrawal along with tolerance symptoms [12]. The volunteers' understanding together with interpreting
the scale described no uncertainties. The results linked with test-retest evaluation give good reliability of
the responses given by participants. Regarding construct validity, all the variables associated with time
indicators were significantly and positively associated with maximum SAS-SV scores [13].

The psychometric features of the SAS-SV following the goals of the SAS-SV structure were determined by
various statistical approaches, indications of convergence, the SAS-SV temporal stability, and SAS-SV
predictive validity. These findings suggest that the SAS-SV could be a reliable tool for population research.
The instrument also had a moderate connection with smartphone-related factors (number of messages sent
as well as received, time spent on smartphones, and number of times looked into a smartphone) making it
more precise and accurate [14].

A smartphone has become a necessity as a result of technological improvements [15]. On the one hand, it
has made our lives easier by allowing us to browse the internet, have essential conversations, and have a
source of pleasure. However, on the other hand, the link between smartphone addiction and grip strength
and upper limb disability has been left unnoticed. The use of a smartphone reduces hand grip strength and
increases upper-limb disability. Female students were found to have a somewhat greater rate of smartphone
addiction [15]. Upper limb impairment was found to be mild to severe, with male students being slightly
more affected and had much higher hand grip strength than female students [15]. While assessing the
effective interaction of smartphone use along with hand dominance on children's grip strength and
functional hand performance, the high levels of smartphone use were found to harm hand grip strength as
well as hand function. That is, the grip strength of high-frequency smartphone users' dominant hands was
diminished. Both high and low-level smartphone users had problems with hand function in their respective
dominant hands [16].

One of the most common consequences related to the increased use of smartphones is hand and wrist
weakness [16]. This weakness is caused by repeated flexion and extension of the finger, thumb, and wrist
which leads to greater musculoskeletal disorders. The association between smartphone usage duration (as
measured by the phone's capacity to track screen time) and hand-grip are incompletely defined. As a result, a
link between smartphone usage duration as well as hand-grip strength in young adults was investigated in
which the long-term smartphone use was linked to a weaker grip grasp and the length of time spent on a
smartphone, as well as age which may play a role in the strength of the hand muscles [17]. The grip strength
in healthy young Indians was assessed using data from 1005 healthy volunteers with a mean age of 22 years
for both males and females demonstrating that the least age limit was chosen at 18 years to allow for
musculoskeletal maturity, while the maximum age limit was set at 30 years to account for the increasing loss
of functional independence [9].
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The non-dominant hand is 5-10% less functional than the dominant hand [10]. Furthermore, this was not
the case for 5-10% of left-handed people, who had a stronger grip strength in their non-dominant hand [18].
It is generally believed that grip strength gives an objective index for the functional integrity of the upper
extremity as well a reliable and valid assessment of hand strength which is necessary for regulating the
efficacy of treatment measures [10]. The grip strength differences between left and right-handed people
suggested that the dominant hand of right-handed people is much stronger than the left hand. However,
there was no such significant variation between sides of left-handed people [10]. Grip strength is now widely
accepted as the most accurate clinical indicator of human strength. However the average maximum grip
strength in all age groups is 10 to 15% lower than peak grip strength [19].

The disabilities of the arm, shoulder, and hand (DASH) questionnaire is a region-specific and self-managed
outcome instrument used to quantify upper-extremity impairment along with symptoms. The results
prescribed that the Swedish version of the qDASH is viable as well as a reliable tool. It should be a useful
instrument in clinical studies of upper-extremity musculoskeletal diseases and prenatal abnormalities [11].
The validity and reliability of the British English version of arm, shoulder, and hand impairments
demonstrated how Rasch analysis was used to create a shorter, more rapidly administered version of the
DASH. Concurrent and discriminant validity, internal consistency, test-retest reliability, and sensitivities
were among the psychometrics evaluated [20].

The advantage of generic measures is that they may be used with a wide range of populations. Making and
administering scoring procedures and selection which are easier to accept and implement, and additionally,
normative data is frequently likely to help in the interpretation of scores [21]. The DASH questionnaire can
be helpful for a range of upper extremity disorders as well as shoulder-specific assessments like the Shoulder
Pain questionnaire are examples of this. QuickDASH scores were marginally higher than DASH scores [22].

Conclusions
In this review, we found that young adults have a significantly higher rate of smartphone addiction. Females
were shown to be more addicted to their smartphones. However, the upper-limb disability is more prominent
in males. Hand strengths were found to be normal and strong on the dominant-hand side with smartphone
use. There is a negative influence on hand function and performance due to the overuse of smartphones. It
was also found that there is a non-significant positive connection between smartphone addiction and upper
extremity dysfunction.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Le HV, Mayer S, Bader P, Henze N: A smartphone prototype for touch interaction on the whole device

surface. In: Proceedings of the 19th International Conference on Human-Computer Interaction with Mobile
Devices and Services. ACM: Vienna Austria. 20171810114530982793122143.

2. Chen B, Liu F, Ding S, Ying X, Wang L, Wen Y: Gender differences in factors associated with smartphone
addiction: a cross-sectional study among medical college students. BMC Psychiatry. 2017, 17:341.
10.1186/s12888-017-1503-z

3. Dharmadhikari SP, Harshe SD, Bhide PP: Prevalence and correlates of excessive smartphone use among
medical students: a cross-sectional study. Indian J Psychol Med. 2019, 41:549-55.
10.4103/IJPSYM.IJPSYM_75_19

4. Haug S, Castro RP, Kwon M, Filler A, Kowatsch T, Schaub MP: Smartphone use and smartphone addiction
among young people in Switzerland. J Behav Addict. 2015, 4:299-307. 10.1556/2006.4.2015.037

5. Singh MKK, Samah NA: Impact of smartphone: a review on positive and negative effects on students . ASS.
2018, 14:83. 10.5539/ass.v14n11p83

6. Kwon M, Lee JY, Won WY, et al.: Development and validation of a smartphone addiction scale (SAS) . PLoS
One. 2013, 8:e56936. 10.1371/journal.pone.0056936

7. Akın A, Altundağ Y, Turan ME, Akın U: The Validity and reliability of the Turkish version of the Smart
Phone Addiction Scale-short form for adolescent. Procedia - Social Behav Sci. 2014, 152:74-7.
10.1016/j.sbspro.2014.09.157

8. Ching SM, Yee A, Ramachandran V, Sazlly Lim SM, Wan Sulaiman WA, Foo YL, Hoo FK: Validation of a
Malay Version of the Smartphone Addiction Scale among medical students in Malaysia. PLoS One. 2015,
10:e0139337. 10.1371/journal.pone.0139337

9. Mullerpatan RP, Karnik G, John R: Grip and pinch strength: normative data for healthy Indian adults . Hand
Ther. 2013, 18:11-6. 10.1177/1758998313479874

10. Incel NA, Ceceli E, Durukan PB, Erdem HR, Yorgancioglu ZR: Grip strength: effect of hand dominance .

2021 Bhamra et al. Cureus 13(6): e15798. DOI 10.7759/cureus.15798 3 of 4

https://dl.acm.org/doi/abs/10.1145/3098279.3122143?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12888-017-1503-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12888-017-1503-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/IJPSYM.IJPSYM_75_19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/IJPSYM.IJPSYM_75_19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1556/2006.4.2015.037?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1556/2006.4.2015.037?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5539/ass.v14n11p83?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5539/ass.v14n11p83?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0056936?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0056936?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sbspro.2014.09.157?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sbspro.2014.09.157?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0139337?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0139337?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1758998313479874?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1758998313479874?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/12188074/?utm_medium=email&utm_source=transaction


Singapore Med J. 2002, 43:234-7.
11. Atroshi I, Gummesson C, Andersson B, Dahlgren E, Johansson A: The disabilities of the arm, shoulder and

hand (DASH) outcome questionnaire: reliability and validity of the Swedish version evaluated in 176
patients. Acta Orthop Scand. 2000, 71:613-8. 10.1080/000164700317362262

12. Lopez-Fernandez O: Short version of the Smartphone Addiction Scale adapted to Spanish and French:
towards a cross-cultural research in problematic mobile phone use. Addict Behav. 2017, 64:275-80.
10.1016/j.addbeh.2015.11.013

13. Mescollotto FF, Castro EM, Pelai EB, Pertille A, Bigaton DR: Translation of the short version of the
Smartphone Addiction Scale into Brazilian Portuguese: cross-cultural adaptation and testing of
measurement properties. Braz J Phys Ther. 2019, 23:250-6. 10.1016/j.bjpt.2018.08.013

14. Andrade ALM, Scatena A, Martins GDG, et al.: Validation of smartphone addiction scale - Short version
(SAS-SV) in Brazilian adolescents. Addict Behav. 2020, 110:106540. 10.1016/j.addbeh.2020.106540

15. Din ST, Hafeez N: Relationship of smartphone addiction with hand grip strength and upper limb disability .
Ann Clin Med Case Rep. 2021, 6:7.

16. Radwan NL, Ibrahim MM, Mahmoud WSE: Evaluating hand performance and strength in children with high
rates of smartphone usage: an observational study. J Phys Ther Sci. 2020, 32:65-71. 10.1589/jpts.32.65

17. Osailan A: The relationship between smartphone usage duration (using smartphone's ability to monitor
screen time) with hand-grip and pinch-grip strength among young people: an observational study. BMC
Musculoskelet Disord. 2021, 22:186. 10.1186/s12891-021-04054-6

18. Hodges L, Adams J: : Grip Strength and Dexterity: a study of variance between right- and left-handed
healthy individuals. Br J Hand Ther. 2007, 12:15-21. 10.1177/175899830701200102

19. Newman DG, Pearn J, Barnes A, Young CM, Kehoe M, Newman J: Norms for hand grip strength . Arch Dis
Child. 1984, 59:453-9. 10.1136/adc.59.5.453

20. Hammond A, Prior Y, Tyson S: Linguistic validation, validity and reliability of the British English versions of
the Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire and QuickDASH in people with
rheumatoid arthritis. BMC Musculoskelet Disord. 2018, 19:118. 10.1186/s12891-018-2032-8

21. Resnik L, Borgia M: Reliability, validity, and responsiveness of the QuickDASH in patients with upper limb
amputation. Arch Phys Med Rehabil. 2015, 96:1676-83. 10.1016/j.apmr.2015.03.023

22. Macdermid JC, Khadilkar L, Birmingham TB, Athwal GS: Validity of the QuickDASH in patients with
shoulder-related disorders undergoing surgery. J Orthop Sports Phys Ther. 2015, 45:25-36.
10.2519/jospt.2015.5033

2021 Bhamra et al. Cureus 13(6): e15798. DOI 10.7759/cureus.15798 4 of 4

https://dx.doi.org/10.1080/000164700317362262 ?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/000164700317362262 ?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.addbeh.2015.11.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.addbeh.2015.11.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjpt.2018.08.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjpt.2018.08.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.addbeh.2020.106540?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.addbeh.2020.106540?utm_medium=email&utm_source=transaction
https://acmcasereport.com/wp-content/uploads/2021/03/ACMCR-v6-1522.pdf?__cf_chl_managed_tk__=193afaabf692e20f63a7d14c57325244136e31f5-1622900993-0-ATYy45fTqfOoD2scS1QJL0wtRUBv2RaWs5U_sqQYe_q1f-HZRJTVfwEkwxFnawSZVjyHx8leVTNW_hm-_h63upkUBgbr7Rl57rm0GD3f5nP6TxS22INTpxvRikrb80WP6HxnVi9lzfyAtXxw3tmdXNAOsiiqpdxfGX9g-22hPmKH3U4ugqwX5AXF4mAscg8MtdOdWoWXo1_HNrvY_Pa2sZdKlphJGScapNrZjtDExVHCzS3BzMpkdGMXtkRdrwMoLc7jrcABOZqnspGT-bCzPwEna8IVoXaOETBNxk_vPPKi1vOX-UHax5cq2g8VJAClS8zjrYmjWmCKCirY2aFcUWj6EC7iL-lla_r0Y1sQenZfh2IX4S2QtxKF-u7mYfB-FAUZ7MDNEHvqn7y64bb_xRcZ3SxV72hes5ZXbi1-oueRihybpMnx5DwGie_TnOxOBdN6POFQlWpJR7yUN4NXckIgiTbVR9WAw9OtzKlrazYWOAWAEdkmMaT_t_pePxPVLgNnRKar95nTzUPyj7PV9yS1K1-nZCHeVKQGgvOs69g5evrzB21GFOzJEddF_EGfiqFID6a8Icdb2X5F5kE42UPKu6UV4EZN8mkh2cqAV4lvdjLplltFxLhd-Cv72tVpHkiY53PCv8A3IFTUQ3hovg_UG3o5Rsp2_QukspCaYRc9&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1589/jpts.32.65?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1589/jpts.32.65?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-021-04054-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-021-04054-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/175899830701200102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/175899830701200102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/adc.59.5.453?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/adc.59.5.453?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-018-2032-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-018-2032-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.apmr.2015.03.023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.apmr.2015.03.023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2519/jospt.2015.5033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2519/jospt.2015.5033?utm_medium=email&utm_source=transaction

	Effect of Smartphone on Hand Performance and Strength in the Healthy Population
	Abstract
	Introduction And Background
	Review
	Conclusions
	Additional Information
	Disclosures

	References


