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Abstract

COVID-19 pandemic has resulted in a devastating threat to humans primarily in terms of lifestyle, economy and health and, major-
ly affecting the mental health, posture, associated pains mainly upper body pain, low back pain or joint pains and accompanied with 
lethargy and high amount of exhaustion. Population, who were mild-moderate affected were asked to be bed rest with prophylactic 
treatment and on home-isolation, if affected severely, were admitted to hospital setting for antibiotic therapy. Set of people who were 
into home-isolation, however, due western society lifestyle behaviors like physical inactivity and sedentariness made them more 
inclined towards cellular technology. Due to this pandemic or otherwise this “smart-cellular technology” has made a strong hold in 
ourselves. The usage of smartphone technology has increased drastically during the national lockdown to keep themselves updated 
in terms of health information, education, socialization, banking solution, household remedies. With this usage of smartphone tech-
nologies came up “Text Claw”, Blackberry Thumb or WhatsAppitis or “prolonged-phone-posture” leading to neck, elbow, wrist or 
finger referred or primary pain areas, further damaging any particular nerve or leading to syndrome like conditions. The usage of 
smartphone technology is greatly aggravated by the containment measures imposed to control the expansion of the pandemic.
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Introduction
Coronavirus disease 2019

The coronavirus disease 2019 (COVID-19) pandemic spread all 
across India and globally, occurred at a time of global digitaliza-
tion that was characterized by quick connection among people and 
information required from anywhere in the world [3]. This led af-
fected and unaffected population during the national lockdown, to 
spend more time at home or at community-based centres during 

recovery phase and with major use of technological devices; use 
of SMT increased [10]. Most people, who fell sick during this CO-
VID-19 lockdown phase, experienced mild to moderate symptoms 
and they recovered without any special treatment and thus recov-
ered at home setting, (stay-at-home or self-isolate until they recov-
ered). However, some, became seriously-ill and required medical 
attention at hospital setting. Those who underwent self-isolation 
became more inclined towards usage of SMT.

At present, the use of smartphone technology has increased as 
people look for quick-accurate update about COVID-19 pandemic 
or for work opportunities. Some articles, show the challenges faced 
during the COVID-19 pandemic and assessed the extended role of 
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Smartphone technology (SMT) in support to the use of Telemedi-
cine (TM) in various applications at various levels.

Smartphone technology (SMT)

A smartphone, is a newer class of cellular telephone with an 
integrated-computer-technology and other features such as an 
operating system, web browsing, and ability to run various soft-
ware applications. They are referred as ‘Smart’ as they can pro-
vide information as and when needed at the touch of our fingers 
and can be used across widely in most convenient way, by various 
age categories. Currently, smartphones are equipped with various 
technical features (camera, video recording, Global Positioning Ser-
vice (GPS) navigation, and games, sending and receiving Electronic 
mail (email), web search applications for various purposes). SMT 
has influenced areas such as health, social life, business, education, 
banking and further more [2]. 

COVID-19 generated a seismic shift in our use of wireless tech-
nology. Educating, homeworking, communicating, socializing and 
entertainment have all become online pursuits during the COV-
ID-19 lockdown phase. This is trending even after lockdown phase, 
seen all across the globe. Physically distanced have turned to more 
usage of online technologies for work, health education, and so-
cialization with friends and family and entertainment [21]. Every 
generation have been seen going through this. One study showed 
that 71% of school children used more of SMT. while a UK survey 
reported online video calls made by the over 65s went up 22% in 
February and 61% in May [20].

To this, increased demand to new spectrums, 5G smartphone 
devices are a step forward in improving both patient care and phy-
sician competence, as well as decreasing resource consumption, 
which possibly may reduce healthcare costs. Advances in technol-
ogy empowered the ability to respond to the COVID-19 pandemic. 

5G SMT phone with Artificial intelligence features can contrib-
ute to the fight against COVID-19 by i) early warnings and alerts, ii) 
tracking and prediction, iii) data dashboards, iv) diagnosis of CO-
VID-19 patients determine best treatment plan and predict post-
operative complications to enable early interventions when nec-
essary, v) prognosis, treatments, and cures, and vi) social control 
[16].

Primary or secondary pain in neck, shoulders, wrists and fin-
gers (ring and pinky fingers) are common and more frequently 
reported upper limb musculoskeletal areas due to overuse of the 
smartphone [4], for the COVID-19 affected population.

Utilizing of Smartphone technology (SMT) during COVID-19 
phase

Smart phone technology is the extended application of TM with 
an advantage of portability, with several features at tips of the 
fingers [12] answer a number of important epidemiological ques-
tions needed to guide the implementation and evaluation of vari-
ous interventions. SMT applications and COVID-19 pandemic play 
various role in health-care setup, trauma and orthopaedics surgery 
applications, radiodiagnosis, mental-health, training in education, 
group-counselling, triage, teleconsultation remotely, monitoring of 
COVID-19, Aarogya Setu COVID-19 tracking app. 

A key advantage of SMT is the possibility to quickly collect be-
spoke data in many areas; particularly in a pandemic, where tai-
lored responses to specific epidemiologic and social contexts were 
required. Use of mobile phone data might require fewer assump-
tions about the transportability of derived mobility and contact 
metrics across different populations.

The use of cell phone technology or SMT to deliver health care 
services to COVID-19 affected population uses mHealth (Mobile 
health). The advent of SMT has increased the potential impact of 
mHealth intensely and also has positive implications for COVID-19 
patients’ health [1].

SMT are also used to undertake VFC and also to monitor the 
chronic orthopaedic conditions such as osteoarthritis during CO-
VID-19 pandemic period, when specially elderly affected group 
were unable to travel, due to Lockdown restrictions [7,10]. Virtual 
Fracture Clinics (VFC) were another-newer way of assessing and 
managing the reported musculoskeletal injuries if occurred CO-
VID-19 [9].

With high speed SMT, remotely controlled surgery (Telesur-
gery) will be a step closer due to much improved image quality and 
real-time video communication [14].
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Information and communication technologies helps us in diag-
nosis, prevention and advice for the management of acute muscu-
loskeletal injuries or chronic orthopaedic conditions [9].

S. No Devices/Platforms Examples
a. Video platforms Zoom, Skype, Facetime (iPhone)
b. Audio platforms telephone calls, advice etc.
c. Text platforms Messaging, chat mode

d. Wearable devices
such as the Apple Watch, WHOOP 
Strap, Fitbit, Zephyr BioHarness, 

or VivaLNK Vital Scout

Table 1

Studies have shown that smartphone use have helped in avoid-
ing unnecessary visits to the tertiary hospital-setup and also de-
creased the incidence of missed diagnosis of fractures in patients 
in general practice [19].

As more and more population of different categories become 
accustomed with working remotely and also children are getting 
habituated to home - schooling, there has been increased demand 
for smart home devices.

Repetitive strain injury

RSI is a term referred to discrete conditions associated with re-
petitive tasks, and sustained awkward positions. Cause is related to 
overuse of the muscles and tendons in the upper body [6].

Communication modes with SMT

The use of wearable sensors toward monitoring activity levels 
could provide an objective means of staying physically active and 
healthy during the COVID-19 pandemic. There is a growing amount 
of evidence showing a clear downward trend in recovery scores in 
the days leading up to the onset of COVID-19 symptoms [5]. 

Side effects of SMT (Commonly associated conditions of upper 
body with repeated overuse of smart phones/SMT as smart home 
devices)

•	 The COVID-19 pandemic has therefore led to an increased 
push to use of SMT leading to pain and weakness of certain 
structures.

•	 Putting neck and upper limb in uncomfortable positions for 
a prolonged period of time, leading to strains and overuse 

injuries. Causing pain in neck (cervical region), upper back 
(thoracic region), shoulder (upper and lower fibres of trape-
zius), and upper limb (shoulder, elbow, hands and thumb) and 
numbness and tingling in hands and fingers. 

•	 At cervical spine, shoulder and thoracic region, due to bad 
posture while lying or sitting with neck forward bending lead-
ing to neck pain (Text Neck), shoulder pain and Fibromyalgia. 

•	 Associated condition at elbow region is Cubital Tunnel syn-
drome or “Text Claw”. Also called “Cell Phone Elbow”, Text-
claw is a non-medical term that describes cramping of all of 
the fingers and aching of the muscles that come from constant 
use of SMT while gaming, scrolling or/and texting. Described 
with numbness or tingling in the ring and pinky fingers that 
occurs after when the elbow is bent for long period [6]. Cell 
phone elbow/prolonged-phone-posture (PPP) occur due to 
bending or flexed posture of the elbow for long period of time, 
while using the phone for audio call. These positions may pro-
gressively irritate the ulnar nerve [18].

•	 With overuse of muscles and tendons at wrist and hand re-
gion leads to texting tenosynovitis. Triggered by a Stenosing 
inflammation of the tendon sheath of the muscles (abductor 
pollicis longus and extensor pollicis brevis) in the first dor-
sal compartment. Redundant movements of the thumb for 
texting, messaging or gaming require repetitive that irritates 
the tendon sheath. Pain over the surface of the radial aspect of 
the wrist and weakness and dysesthesias (numbness, tingling, 
burning, and cramping) over the base of the thumb/wrist 
[17]. Other encountered problems of muscles and tendons of 
this area - De-quervain’s Tenosynovitis (Texting tenosynovitis, 
or Blackberry Thumb or WhatsAppitis), Extensor tendinitis, 
carpal tunnel syndrome, extensor digitorum communis, ex-
tensor pollicis longus tendinitis/rupture (swiper’s thumb and 
I-pad hand), myofascial syndrome of adductor pollicis, pain in 
1st interosseous region, weakness of grip or pinch.

•	 Prior work show neck pain can be sometimes commonly seen 
associated with low back ache or as referred pain travelling 
from upper thoracic or cervical region to lumbar area due to 
constant confining to bed or bad posture while sitting in chair 
while home-education or working. 

Determining the appropriate resolution for using the technol-
ogy, how these can change (Good to know guidance/recommenda-
tions for appropriate use of Smart phone).
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S. No. Do’s Do not’s
a. support the forearms Avoid sitting with the 

head bent forward
b. use of both the thumbs Avoid texting with high 

speed
c. use of smartphone while 

sitting (and not while 
walking(brisk walking/jog))

Avoid elbow bending

d. keep switching the hands 
intermittently, while using 
SMT and giving rest to the 

hand

Avoid use of smartphone 
whilst driving or during 
morning/evening walks

e. keeping the wrists straight 
while using SMT

Avoid marathon brows-
ing or messaging session 

(commonly seen these 
days in youngsters)

c. try to hold phone in both the 
hands

Avoid usage of smart 
phone for more than 
15–20 minutes, at a 

stretch

Table 2

Limitations of SMT

It is important to know that many mobile applications and SMT 
devices currently lack the certain parameters which are required 
to make them reliable and viable tools. Like any other digital health 
innovation, Mobile health technology is no exception. It also faces 
privacy and data ownership issues [15]. The challenges it poses 
could in itself be motivation for further developments and innova-
tions [2].

Results and Discussion

This study, included a number of patients affected by moderate-
severe COVID-19, underwent home-isolation, provided some rele-
vant findings of pain areas in neck, upper thoracic, wrist and pinky 
finger and 1st interosseous space due to provoking overuse of SMT 
while lying or sitting. First, we reported a high incidence of pinky 
and ring finger and thumb pain, despite the recommended prophy-
laxis. Second, patients under community-based centres/shelter 
showed a 6 times increased pain area specially of neck region, due 
to more confinement to bed and bad lying posture compared with 
those who were at home isolation, were at ease to move around the 
home or self-isolation area. Third, COVID-19 patients who devel-
oped acute and constant elbow or wrist pain during home-isolation 

reported more usage of SMT in terms of banking solutions, educa-
tion, online transactions or online purchase showed an increased 
risk of constant pain or strain or injury compared to those who did 
not experience such type of pain/strain/injury, while being admit-
ted in hospital setting, as they were not permitted to use SMT as it 
might cause noise or any other disturbance to the ward/unit pa-
tients. This article motivates to investigate further about various 
smartphone technologies related upper body injuries/strain for the 
pandemic response. A term ‘Plasticity’ describes the ability of our 
muscles to adapt to variations in activity and in working demand. 
This adaptive event involves the whole muscle fiber structure from 
the sarcolemma to the mitochondria, including the myofibrils, the 
extracellular matrix, as well as capillaries surrounding the muscle 
fibers [13]. With the advancement, the use of smartphone technol-
ogy opens up for exciting and new opportunities like global-smart 
healthcare systems, connected world, and smart education sys-
tems, further leading to pain-free usage of smartphone technolo-
gies. Exercise is one of the most frequently prescribed therapy [8]. 
Therefore, it is necessary to further investigate digital/smartphone 
technologies amid COVID-19 that will lead to the future resilient 
and sustainable smart communities. Adoption of wearable sensors 
(and digital health technologies overall) in United States towards 
remote patient monitoring is the issue of data privacy, data sharing, 
and underreporting. Underreporting of data by some populations 
may require their consent for safe data sharing and privacy agree-
ments so that it can be used to inform better care, thus decreasing 
health issues. Moreover, have also discussed the side-effects/haz-
ards posed by SMT, such as privacy, security, and threat of mis-in-
formation. Additionally, showed that smartphone technologies are 
assisting in the survival of the global economy by aiding industries, 
supply chains, and e-commerce with automation. 

Conclusion

SMT plays a quite significant role in winning the fight against 
pandemic’s disruption of every-day life and looking forward to 
the “new normal”. Smartphone technologies have been extensively 
used worldwide for the last couple of decades, specially, more dur-
ing the COVID-19 pandemic. Recently found numerous orthopae-
dics related stress or strain injuries due to constant or poor way 
of applications of SMT during COVID-19 pandemic. These phones 
do help us in avoiding the face-to-face contact (physical distanc-
ing) of healthcare provider with the affected population and thus 
maintain social distancing and avoid virus transmission. Also, 
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these SMT are valuable in making the clinical evaluation, diagnosis, 
timely advice, prescription and also in monitoring of the patients 
from their home-isolation and in remote areas (community shel-
ter). If SMT are used correctly and with due care, repetitive stress 
injuries to the musculoskeletal system can be avoided [2]. Someone 
who gets this often has a predisposition to have the problem [6].

In this study, have discussed about the variety of smartphone 
technologies challenges stemming due to the COVID-19 pandemic, 
and have highlighted the need for communication technologies 
in facing challenges such as monitoring the spread of the virus, 
healthcare enablement, and allowing virtual education and confer-
encing. Also, highlighted several use cases that revolutionized SMT 
during the pandemic, promising a technological transformation in 
the future. Hence, see an opportunity to design a device that can ac-
curately monitor many or all metrics of pain-interest and through 
machine learning is able to develop an algorithm to reliably detect 
changes in population health status.
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down and Enjoy later life by staying healthy and connected 
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