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Abstract: 

Introduction:  

 Cell phone usage has become part of our day to day’s life. This study put forward 

some of the ill effects and potential problems that arise due to cell phone usage. 

Objectives:  

 The objective is to study the ill effects and various problems arising from the use of 

the cell phones for texting and to investigate the effects of hand-Anthropometry and gender 

difference on mobile phone texting. 

Materials and methods: 

 The study was done on 60 healthy volunteers of 18 to 40 years (30 male and 30 

female) without any history of upper extremity musculoskeletal disorders from VMKV 

Medical College & Hospital, Salem. A structured questionnaire about cell phone usage was 

given to the participants. Anthropometric data was collected from each participant that 

includes age, gender, height, weight, handedness, hand length, palm width, finger breadth, 

and finger length along with other body hand discomfort information. The 3 simple yogasnas 

were demonstrated to the participants and a survey was taken regarding the relief of 

discomfort cause by cell phone typing. The data was analyzed by student t test to compare 

between the two anthropometry groups. 

Result: 

 Hand-size is significant in cell phone usage which includes the speed, special 

character selections and navigation. Smaller hand-sized participant more satisfied when 

compare to large hand- sized participants. Effect of hand-size and were gender was found to 
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be significant in cell phone usage to improve speed and special character selections. The 

complications of pain and tenderness in hand and thumb were found to be more in 

participants with lengthier hand and thumb. The present study found that texting is actually 

beneficial for improving the students writing skills. 

Conclusion: 

 The present study helps to prevent the complications of prolonged cell phone usage 

and message texting using the treatment modalities through simple yoga practices. 

 

Key words – Cell phone Usage, Upper Extremity Discomfort, Hand-size variations, texting in 

mobile phone, Yogasnas. 

 

INTRODUCTION: 

 Technical advancement of smart phones has totally changed the pattern of its usage 

worldwide. The method of its usage may potentially cause musculoskeletal symptoms. 

Prolonged usage of smartphones results in musculoskeletal disorder over time. Repeated light 

exertions over longer periods associated with the usage of phone resulted in the risk of upper 

extremity musculoskeletal discomforts due to awkward postures. In cell phone use, the upper 

extremity performs light work continuously. The head and neck are stabilized for visual 

purposes.
1
Low-level static exertions for an extended durations results in musculoskeletal 

discomfort and signs of fatigue.
2
The mobile phones with preferred grip sizes are in 

correlation with length-strength muscle which result in maximizing strength and minimizing 

muscle activity. Muscle length is altered by moment arms which are controlled by postural 

demands. Muscles usually have a greater ability to generate active force when they are in 

resting length. Stretching or shortening the muscle length inhibits it to produce tension.
3
 

 Recent smartphone designs come with increased size which forces the user to sub 

optimize length-strength principles. Standard cell phone requires power and precision grips to 

hold it, which depends on size of phone in correlation with hand anthropometry.
4
 If length 

and strength of muscle properties are ignored during designing the smartphones, 

musculoskeletal discomfort and fatigue will result due to prolonged usage of phones. Most of 

the research publications so far have focused on the smartphone usage while driving and the 

exposure to its radiation. There is a gap in the literature regarding effect of cell phone usage, 

its biomechanics and upper extremity musculoskeletal symptoms with its treatment 

modalities. Thus the current study was designed to bring out a solution through treatment 

modalities for the above problem faced by many in the community.
5
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Aim &Objectives: 

Aim: 

 To study various effect of the cell phone usage on upper extremity discomfort and its 

treatment by yoga therapy 

Primary Objective: 

• To correlate the cell phone usage and participants anthropometry resulting in 

development of discomfort and muscle fatigue due to over usage. 

Secondary Objective: 

• To assess the effect of cell phone usage and message typing over long period in the 

upper limb musculoskeletal discomfort. 

• To study the effect of simple yoga practices for upper extremity to reduce the 

musculoskeletal discomfort caused by prolonged cell phone usage. 

Materials & Methods: 

The randomized cross sectional study was done on 60 healthy volunteers of 18 to 40 

years (30 male and 30 female) with no history of any upper extremity musculoskeletal 

disorders. Study participants were taken from Salem district of TamilNadu. The study was 

conducted in Central Research Laboratory of VMKV Medical College & Hospital, Salem 

after getting Institutional Human Ethical Committee approval (Reference - 

VMKVMC&H/IEC/19/79). Informed consent was obtained from all the study participants. 

Participants were given the option of preferred side (dominant or non-dominant) to hold a 

phone. Anthropometric measurements were taken. A structured questionnaire about cell 

phone usage was given to the participants to give all the necessary basic information. 

Anthropometric data (Figure 1) was measured and collected from each participant that 

includes height, weight, hand breadth, hand length, thumb length, thumb circumference, 

index finger length, index finger circumference.
6
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Mobile Phone Usage: 

Cell phone were selected based on  the design parameters which are currently in use. 

The cell phone designs varied in length, depth, breadth, as well grip style. As per the survey 

cell phones typically had a grip area of 600 to 1,300 Sq.mm.
7
 To minimize variability we had 

selected a cellular phone model that have a similar grip area. The subjective measures consist 

of a questionnaire regarding cell phone usage related discomfort.
7
 

During the task, the participants were asked to hold the phone as usual for texting.
16

 

Treatment modality - Yoga Therapy: 

The following 3 simple Yogasnas 
8
 were demonstrated to the participants by the yoga 

instructor and were trained them using recorded videos for practicing it daily. The asanas 

includes, Vajraasnas, Urdhva Baddha Anguliasana and Namaskarasana 

The therapy was given initial with few sessions to make the participant feel comfortable 

without any problem in doing the yoga posture and later slowly full-fledged session of 1 hour 

practice for 10 days were continued at their own pace of time and a feedback was taken 

regarding the relief of discomfort caused by cell phone usage. 

Results & Observation: 

The data’s were collected and analyzed by student t test to compare between the two 

anthropometry groups (Male & Female) and the musculoskeletal discomforts were noted as 

per the participant’s expression throughout the experiment. 
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Table 1 - Talking hours in Phone/Phone usage 
 

Talking hours 10-15mins 30 mins 1-2 hrs 4-5 hrs >5 hrs 

Number of persons 10(16.7%) 5(8.3%) 30(50%) 5(8.3%) 10(16.7%) 

 

Table 1 shows the usage of cell phone for talking by the participants regularly with 

maximum of 1 to 2 hours by 50% of the study participants and a minimum of 30 minutes in 

8.3% and 4 to 5 hrs.in 8.3% of the study participants 

 

Table 2 –Texting hours in phone 
 

Message typing 10-15 mins 30 mins 1-2 hrs 4-5 hrs >5 hrs 

No. of Participants 12(20%) 15(25%) 20 (33.3%) 3(5%) 19(31.7%) 

 

Cell phone texting as per the survey shows that 33.3% of the study participants spend 

1 to 2 hrs.of their time in texting to the least of 5% study participants were texting for 4 to 5 

hrs. (Table 2). 

Table 3 - Hands used for texting 
 

Hand used for texting Right Left Both 

No. of Participants 15(25%) 10(16.7%) 35(58.3%) 

 

Around 58.3% of participants were using both the hands for texting and most 

frequently the right hand was used by 25% of study participants (Table 3) 

 

Table 4 - Hands used for holding phone 
 

Hand used for holding Right Left Both 

No. of Participants 30 (50%) 5(8.3%) 25(41.7%) 

 

Right hand was used more frequently for holding the phone while talking and left 

hand was used while texting the message where as in 41.7% of people use both the hands 

(Table 4). 

 

Table 5 - Fingers used for texting 
 

Fingers used for texting Thumb Index Both 

No. of Participants 45(75%) 5(8.3%) 10(16.7%) 

 

Thumb was used for texting messages by most of the study participants (75%) 

whereas both thumb and index fingers were used by 16.7% of people for texting (Table 5). 

 

Table 6 - Text Entry Factors 
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Navigation 
Alphabet texting Speed Learnability Special 

characters 

Often Rare Easy Hard Fast Medium Slow Easy Hard Often Rare 

 

32 
 

28 
 

60 
 

- 
 

44 
 

11 
 

5 
 

60 
 

- 
 

36 
 

24 

 

53.3% 
 

46.7% 
 

100% 
 

- 
 

73.3% 
 

18.3% 
 

8.3% 
 

100% 
 

- 
 

60% 
 

40% 
 

Text entry factors include alphabets, special characters, learnability and speed. Most of the 

people often used the navigation (53.3%), alphabet texting (100%) and special characters 

(60%) while texting. Around 73.3% of people were so fast in typing the messages / texts 

(Table 6). The distance of mobile phone while texting were held at 30 cm by most of the 

study participants (45%)(Table 7). 

 

Table 7 - Distance of mobile phone held while typing 
 

Distance of mobile 

phone held while typing 

 

40 cm 

 

30 cm 

 

35 cm 

 

15 cm 

No. of Participants 7(11.7%) 27(45%) 10(16.7%) 16(26.4%) 

 

The present study showed that texting is actually beneficial for students 

writing skills as shown in the Table 8. 

 

Table 8 - Texting & Student’s writing Skills 
 

Texting in correlation with Student’s writing 

Skills 

YES NO 

Have you ever found that text language has 

affected students writing skills? 

 

19 
 

41 

Do you use text language with complete 
sentences and proper punctuations while 

texting? 

 

17 
 

43 

Do you use text language with complete 

sentences and proper punctuations while 
emailing? 

 

34 
 

23 

Do you think cell phone texting has 

negative effects on student’s writing skills? 

 

21 
 

39 

 

The anthropometric data of the study participants were measured and analysed. The 

right and left side measurements were compared by student t test in both the sex and 

tabulated below with P<0.05as significant (Table 9). 

 

Table 9 - Hand & Finger measurements 
 

Measurements Male Female 

(cm) Right Left Right Left 
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Hand length 

 

19.2± 1.21 
 

18.2 ±0.4* 
 

17.5±0.3 
 

16.7±1.4* 

 

Hand breadth 
 

7.3± 1.32 
 

7.5± 0.67* 
 

7.5±0.37 
 

7.7±1.2 # 

 

Thumb length 
 

7.7± 1.21 
 

6.2±0.76* 
 

6.2±0.45 
 

6.5±0.91* 

Thumb 

circumference 

 

7.3±1.25 
 

7.5±0.73 # 
 

6.7±0.92 
 

6.5±1.4 # 

Index finger 
length 

 

8.3±1.67 
 

8.1±0.68 # 
 

7.2±0.94 
 

7.1±1.3 # 

Index finger 
circumference 

 

6.9±1.54 
 

6.4±0.84 # 
 

5.9±0.78 
 

5.4±1.3* 
Mean ± SD, n = 30 in each group, # - significant, * - non significant, P value *P<0.05, Statistical analysis –’ 

Student t test 

 

 

The upper extremity discomforts that were experienced by study participants on 

prolonged usage of cell phones were tabulated below (Table 10). 

 

Table 10–Hand discomforts and others associated symptoms 
 

Symptoms No. of 
participants 

Pain in fingers used for typing 11(18.3%) 

Pain in hands used for holding the phone 16(26.7%) 

Pain in hand used for texting 7(11.7%) 

Pain in wrist 8(13.3%) 

Neck and Shoulder pain while texting 14(23.3%) 

Back pain while texting / talking for a 
prolonged time (more than 30 minutes) 

8(13.3%) 

Pain in elbow while talking phone 3(5%) 

Head aches 16(26.7%) 

 
 

Discussion: 

The usage of cell phone for talking by the participants regularly with maximum of 1 

to 2 hours by 50% of the study participants and a minimum of 30 minutes in 8.3% . Study 

shows that there is a positive correlation between prolong cell phone use and neck pain.
9
 

Anne-Marie Chany et al., 2007 had done a study on the effect of phone design correlating 

with upper extremity discomfort and muscle fatigue. The results of this present study provide 

some insight into the effect of cell phone size with its discomfort and muscle fatigue.
10

 

Minkyung Lee et al., 2015 had done a study on the effects of smartphone use on upper 

extremity by comparing the muscle activity and pain threshold. The results showed that smart 

phone usage with one hand caused greater pain in hand due to increased muscle activity.
11

 

Junhyuk Park et al., 2015 the study shows that prolonged phone usage produces considerable 
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stress on cervical spine and thus result in altering the cervical curve and pain threshold of 

muscles of the neck region. Smartphones also cause ill effects psychologically status, such as 

depression. Therefore, individuals should maintain appropriate posture and reduce the 

duration of cell phone usage.
12

 EwaGustaffson et al., 2016 had done a study in which 

associations were found between mobile phone text messaging and musculoskeletal 

discomforts. The short-term effects were found to be at a lesser extent, long-term wer found 

to affect muscles in neck and upper extremities.
13  

In the present study cell phone texting as per the survey shows that 33.3% of the study 

participants spend 1 to 2 hrs. in texting (Table 2).
 
A significant positive correlation was found 

in-between the duration of mobile phone use and severity of neck pain.
13

 Around 58.3% of 

participants were using both the hands for texting. Right hand was predominantly for holding 

the phone while talking and left hand was used while texting the message (Table 4). 

Aitthanatt et al., 2018 had done a systematic review which shows that the use of smartphones 

may lead to musculoskeletal changes which is associated with head–neck, shoulder–arm and 

hand–thumb areas.
14

 In the present study the thumb was used for texting messages by most of 

the study participants (75%) whereas both thumb and index fingers were used by 16.7% of 

people for texting .
14

 

Mohammed et al., 2018 have measured the pain intensity using the McGill pain scale 

and was positively correlated with the shoulder and wrist range of motion. The findings have 

reported a positive correlation between pain intensity and upper extremity range of motion in 

smartphone users.
15

 Abdulrahman et al., 2018 in their research reported the children's use of 

electronic devices is associated with neck pain. In the present study also there is association 

between long time cell phone usage and neck pain.
16

 Al Hadidi et al.,2019 had studied the 

association of prolonged mobile phone use in correlation with neck pain in university 

students using a numeric rating scale for evaluation of neck pain. This study suggests an 

association between duration of mobile phone use and the duration of neck pain. The 

increased severity of neck pain is an increasing threat on the healthcare system.
17

 

The anthropometric data of the study participants were measured and analysed. The 

right and left side measurements were compared by student t test in both the sex and 

tabulated below with P<0.05as significant (Table 9).In the present study hand-size is 

significant in cell phone usage which includes the speed, special character selections and 

navigation. Smaller hand-sized participant more satisfied when compare to large hand- sized 

participants. Effect of hand-size and were gender was found to be significant in cell phone 

usage to improve speed and special character selections. 

The upper extremity discomforts that were experienced by study participants on 

prolonged usage of cell phones were tabulated below (Table 10). The complications of pain 

and tenderness in hand and thumb were found to be more in participants with lengthier hand 

PROTEUS JOURNAL

VOLUME 12 ISSUE 8 2021

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/3434



and thumb. 

A research survey also showed that 70% of texting had harmful effects on students 

writing skills. However, present study showed that texting is actually beneficial. The upper 

extremity discomfort were overcome by administering Yoga therapy by a trained yoga 

instructor which includes Vajra asnas, Urdhva Baddha Anguliasana, Namaskarasana were 

found to be useful and the survey of the participant after practice of yoga showed that 80% of 

them got relieved from the discomfort of upper extremity especially hand discomfort. The 

study was planned to be extended further in the near future with a diverse population and also 

the muscle activity will be observed using EMG before and after yoga therapy in correlation 

of upper extremity discomfort. 

 

Conclusion: 
The anthropometry of hand showed that females were found to be more satisfied with 

the speed and special character selections of text entry mechanism than males. Smaller hand- 

sized participants are more satisfied with the text entry speed, special character selections and 

navigation, encounters less pain and other complications when compared to participants with 

medium and large size hands and thumbs. The present study showed that texting is actually 

beneficial for improving students writing skills. The complications of pain and tenderness in 

upper extremity, hand and thumb were found to be more in participants with lengthier hand 

and thumb. The Preventive measures for upper extremity discomfort were done by 

administering Yoga therapy which includes Vajra asnas, Urdhva Baddha Anguliasana, 

Namaskarasana. Today texting is most widely used which is of around 72% of all mobile 

phone users worldwide. The study will also help to associate the knowledge and attitude 

regarding prevention of complications of prolonged cell phone usage and message texting. 

The treatment modalities through simple yoga practices will help the prolong cell phone 

usage community like businessman, medical representatives etc., to be relieved from upper 

extremity musculoskeletal discomforts. 

Limitations: 

The study was planned to be extended further in the near future with a diverse 

population and also the muscle activity will be observed using EMG before and after 

yoga therapy in correlation of hand and upper extremity discomforts. 
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