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'1 3. ASS50CTIATED COMPLICATIONS - A 5YSTEMATIC
REVIEW
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ABSTHRACT

The wse of mobile phones has drastically ncreased among the population over the past few
devades. Despite its do's it also has s don'ts in the human body which seriowsly affects
phvaaology. |[|.d||d phones are used widely for entertainment, aocial media, I.'\l'_dlilll_!-': bk,
~:|:'|.¢:lp].1i:|'||g onlime business, gATang, -:I:l.l.d'l.' purpose, FlIH:Il'::IFI.'d].'Ili'I.I. v I.dh'l.lt:':l’ﬂ.Fllll. and
wabtching movies. In earlier days” people use the telephone to communicate with people.
Mobale phone addiction stimulates the urge in people o use it extensively for a longer
E\L:rl.-;:ld af hme. [t leads o ANy extermal and ]i.-u::l intermal ].1I.'I.I|'.'|'|.L':IIL"|- liki eve irritabion,
laziness, insemnda, Hredness, wst pain, neck pain, ete, The frequency of mobile pheane wse,
the degree of neck flexion while using the phone Eu'n] the body position are the factors
assoctated with neck and shoulder pam and s seveniy. Extensive use of mobile phaones
creates additional stress on the body, Especially, oxidative stress leads to changes in the
Llevel of oxidative biomarkers. This E'H:I'I:L'LLl.ldl.' review concentrates on the extensive usage of
mclile phones and their associated complications.

KEYWORDS: Mobale phones, Health effects, and Oxidative stress

INTHRONDUCTTON

Mobile ].1|:'I.I.'l:I'|L'1- A F‘H.mr.'rl'ul commumdcabion devices, frst demonstrated b'- Modorola in
1973, and made commercially available in 1984, Mow those Porfable dev iwes became an
intepral part of our lives The mobile phone has become the most dominant portal for
information and communication technology. A mental mmpaicment n::-;u":ln;ﬁ has come to
the attention of sockologists, peychodogists, amd scholars of education on mobile addiction.
Chrar Hme usage af hodale E'l]'u.'ruLu MaY INCrease anger, enaion, dt‘E'll'h"-hII.'lll irritabiliby, and
restlessness  which mayv  alter |:'r||l. "il.'i:III.'I?'ILd] behavior amd reduece work -LFE:-L&.L"'.

(Parasuraman, 5 ef. al., EI]-].?:I
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The saart has been used maore widely over the past 1 decade. There are emerging
reports af pro te behavior patterns concerning, smartphones. Smartphone addiction
describes a decreased interest in face-to-face relationships. Measurning the duration of use 13
an mexact proxy for addiction, as some may experience the features of addiction
with a lower duration of use while others may adaptively use therr phone for long periods
but be able to put the phone down without distress and attend to appropriate activities such
as commurgcabing with family members or goang to bed on tme. Smartphone overuse has
ey a.mi&tedngwith d.ﬁ'l.-'l.‘n!;'le tredness and reduced sleep durabon. In parbicular,
smartphone use close o sleep mitation has been shown to delay circadian rhythm and
found assoctated with total sleep Hme, whereas longer- usage was associated with poor
5 . Furthermone, ; oultomes may mediate the relaborships  between
aLEEPmmphnm addiction ﬁb&iﬂu{ﬂm{u e, N et al, 2020). P

SMARTIFHOME USAGE

Mobile phone technology has brought the world doser. It vided convemience in
communication among people by way of calling or texting. Mobile phomes are coming up
with a variety of features like indernet access, sending e-mails, games, access bo soctal
networking  sites bke Facebook, bstening to musie, plaving radio, reading books,
dichomaries, and 0 on Mobile phones are alae wsed bo overcome the feeling of loneliness.
The contacts are established matantly with the help of mobile phones which was mot
possible earlier. However, though the mobile phone provided many advantages, it has also
caused some problems. Some people are usang mobile phones so extensavely that it assumes
the form of addiction.

The use of mobile phones has reduced face-to-face communication. 1t is observed that
people send text messages while talking to others. The students are u.-ai:nE mobile phones for
playing games, sending messages, and calling even when the class is m progress. Earlier
studies have shown that varous personality traits like neurobiciam, extraversion, and
pavchobcism have some relation with mobile phose usage (Awvimen, A efal, 2009).

FOSTURE OF MOBILE USsAGE

Smartphone users tend to report pain in the neck, shoulder, and thumb, and the severity of
the symptoms mcreases as the total Hme spent using the smartphone (Kang ef al, 3012).
Prolos smartphone usage causes faulty ture swch as Forward meck tfe oF
mmd&ﬁdshuulderm Slﬂlﬂiﬁﬁeﬁjﬂ#&['d m-:h.'png-tmum can cause injury to the al:ruu.i:mr: of the
cervical and lumbar spine, as well as higaments. These structural problems cansed by
sture can also lead to resparatory dvsfuncton. People tend o have comfortable tilted
and neck position for a long period of the ime unknowingly which in turn cause
serious effects. This is because of too much addiction to mobile phones. In other cases,
F-enple who work i a software company or any other related Geld have to st in front of a
aptop for about 8 hours for work. This will also cause serioas effects on the neck and spine
prosition.
Kim, 205 studied the associabion between smartphone wsage and neck pain, where he
reported that smartphone users had m-:hlfai.n due to the increased cervical angle Gak et al.,
213 reported that prolonged sitting and using a smartphone cause a roun shoulder
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which is associated with FHP (Forward Head Position). FHF is caused when a person leans
their head forward which is out of neutral alignment with their spine.

Perri and Halford 2004 investigated the possible correlation between dysfunctional
breathing and musculoskeletal pain patterns. Their result showed that 83% of patients with
neck pain (caused by faulty posture) experienced a changed breathing pattern. This study
indicated that there was a relationship between neck pain and respiration.

THE CONSEQUENCES OF SAMRT PHONE USAGE

Samoekan Sophohnhiran rank 2021 said faculty members should address the wse of
electronic devices in the classroom in their syllabi. Mo present theory addresses this but
offers an important avenue for the apprupnatvm'ﬁﬁ of electronic dewvices in the classroom.
According to his theory, students in the library use email, instant messaging, and web
surfing rather than Eha:kmg the library’s online resources. It was found that students focus
more on updating their Facebook statuses than downloading their homework assignments.

EFFECT OM SLEEP

Sleep plays an important role in our body. It regulates the physical functions, cellular towxin
removal, disease prevention, and restoration of both the mind and body (Curcio ef al., 2015).
Proper sleep is important for all age people. Owens (2014) states that lack of sleep in
adolescents is becoming an important health issue worldwide. Bedtime vse of media
devices was positively associated with poor sleep quality and excessive daytime sleepiness.
In most houses, lights will be switched off after 10 pm. Mobile phones while vsed at
bedtime with no lights may lead to poor quality sleep by various mechanisms (Mirebu et al.,
2%). Chang ef al, (2015) state that this blue light from the mobile screen can cause a
decrease in the production of melatonin. Melatonin is a hormone that controls the
sleep/wake cycle or circadian rhythm., So, a reduction in melatonin causes difficulties to fall
and stay asleep.

Rafique ef al., 2020 reported that using mobile phones after lights off for at least 30
minutes can lead to poor sleep quality, davtime sleepiness, sleep disturbances, and
increased sleep latency. Sometimes placing mobile phones near the head will stimulate
some urge to check mobile phones frequently, reply to messages will also affect sleep.

ADDICTION BEHAVIOUR AND MENTAL ILLNESS

Rapid development in technology has created so many gadgets that smartphones play a
major role. From younger people to old people are now of mobile phones. According to the
quate, too much of anything is good for nothing; people now have started to use the mobile
phone most of the time. It has now become a part of a body. Mobile addiction makes

too dependent on it. Motably, vounger people now tend to use mobile phones for the whole
day. Youngsters now use mobile phones widely at the time sleep which will lead to mental
disturbances, anxiety, and depression.

Schoend et al, (2015) report that mobile phone usage during night hours was common
among youngsters and reported that poor perceived health was shown due to staying up all
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night. But, a recordable association was not found between memory performance and
mobile phones.

Boumosleh amd Jaalouk (2017) investigated whether anxiety and depression
independently contributed to smartphone addiction. Their sample was 668 random
Lebanese undergraduate students. Their cross-sectional study proposed that depression
and amdety were also positive predictors of smartphone addiction. They also revealed that
depression scores were a more powerful predictor as compared to anxiety.

PSYCHOLOGICAL STRESS

Excessive use of r.martphnnea makes negative attitudes and feelings of amxdety amd
dependency on may increase the risk of anxiety and depression (Cha and Seo, 2018; Rosen
etal, 20013).

Mobile phone addiction and withdrawal from the mobile network may increase anger,
tension, depression, irritability, and restlessness which may alter physiological behavior
and reduce work efficacy. Problematic smartphone usage has been consistently associated
with measures of poor mental health including depression, anxiety, stress, and poor sleep
quality. There are some signs of smartphone addiction are constantly checking the phone
for no reason, feeling ansdous or restless without the phone, waking up in the middle of the
night to check the mobile and communication updates, and delays in professional f
Institution performance as a result of prolonged phone activities, and distracted with

smartphone applications {Parasuraman 5. et. al., 2017).

Excessive use of mobile phones is paired with the negative effect on the human. It
creates dependence on the gadget may increase the level of anxdety and depression [HRosen
et al., 2013). Jones 2014 conducted an online survey and found that students are addicted
more to the mobile phone which may cause serious negative psychological effects.
Boumosleh and Jaalouk 2017 investigated whether anviety and depression independently
led to smartphone addiction in 668 random Lebanese undergraduate students. Depression
and anxiety were also found to be positive predictors of smartphone addiction in their
cross-sectional investigation.

OXIDATIVE STRESS

Antioxidants (free radical scavengers) are substances that can prevent or slow damage to
cells cansed by free radicals, unstable molecules that the body produces as a reaction to
environmental and other pressures. Free radicals are waste substances produced as the
body processes food and reacts to the environment. If the body cannot process and remove
free radicals efficiently that leads to oidative stress. This can harm cells and body function
(Harrison et al, 2003; {(Di Meo ef al., 2006).

Radiofrequency electromagnetic waves (EF-EMW) from a mobile phone might disturb
antioxidant metabolism by increasing the production of Beactive Owvgen Species or by
decreasing antioxidant enzvme activity. Studies have also demonstrated that antioxidants
such as melatonin, caffeic acid phenyl ester, vitamin C, and witamin E prevent oxidative
stress or apoptosis caused by EF-EMW in animal tissues. Recent studies on human semen
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also suggested increased ROS production in human semen due to cell phone radiation
{Oktem et al., 2005; Agarwal et al., 2008; Roberts ef al., 2014; Sara Thomee et al_, 2011).

EAR FROBLEM

As technology develops, the smartphone with internet facilities will allow us to talk with
people for a longer period without any time limitations and cost limitations. Velayutham ef
al., (2011) reported that there was unilateral hearing loss in the frequent and prolonged use
of the mobile phone. The study also revealed that correlation between the duration of usage
of mobile daily and the length of years using the mobile phone to the degree of hearing loss.
The ear remains closest to the mobile phone and is the direct recipient of the noise, thermal
energy, and EMR waves emitted by the phone (Uloziene et al., 2005). But prolonged talking
through mobile phones can cause adverse conditions by causing a heating effect.

MYOTPIA

Excessive use of digital smart devices, including smartphones and tablets, etc could be a
risk factor for myopia. The widespread of myopia is increasing worldwide, with half of the
global population expected to have myopia by 2050. Along with myopia and it also causes
irreversible blindness that may ocour in upcoming decades. The myopia epidemic is likely
to be driven by exposure to environmental risk factors present in ever more urban and
developed societies, with two major risk factors of particular concern: insufficient time
spent outdoors and more time engaged in so-called near-vision. (Joshua Foreman, et. al.,
2021)

McCrann, Loughman, and Butler (2020) have surveved students from primary school,
secondary school, and University. It is reported that students are using mobile phones at an
average rate of four hours a day. 73% of people believed that digital technology adversely
affects the eyes. Students also reported that over screen time causes eye strain, dry eyes,
headaches, difficulty in reading, and 31 percent reported myopia. The escalating prevalence
of myopia is not a recent phenomenon and certainly predates smartphones, but the current
generation of children is the first to grow up in an era of smartphone dependency. During
the pandemic, the whole world is dependent on mobile phones to know information, for
education, to communicate with people, and to play games as no one is allowed to go out
and be in a gathering At the same time, the risk was also high in over usage of mobile

phones.

REFEREMCES

1. Agarwal A, Desai NE, Makker K, Varghese A, Mouradi R, Sabanegh E, Sharma R: Efects of
radiofrequency electromagnetic waves (REF-EMW) from cellular phones on human ejaculated
semmen: an in vitro pilot study. Fertil Stenl. 2008, 92 (4): 1318-25.

2. Auvinen, A, Feychting, M., Ahlbom, A, Hillert, L., Elliott, P. Schuz, |, Krombout, H., Toledanao,
M.B., Johansen, C.., Poulsen, AH, Vermeulen, B, Heinavaara, 5, Kojo, K., and Tetamant, G.
(2019, Cosmes Study Group, Headache, tinmitus and hearing loss in the international cohort study
of mobdle phone use and health (COSMOS) in Sweden and Finland, Int. . Epidemdology, 48 (5),
1567-1579.



9l ENVIRONMENT CONSERVATION, CHALLEMGES THREATS IM CONSERV ATION OF BIODIVERSITY

3. Boumosleh, |5, Jaalouk, D (2017), Depression, anxiety, and smartphone addichon in amiversity
students- a cross-sectional study. PloS ONE, 12(8): e[182X349.

4. Cappuccio, FP., Elia, L and Strazzullo, P, (2000), Sleep durabion and all-cause mortality: a
systematic review and meta-analysis of prospective studies, Sleep, 33, 385- 502,

5. Cha, 5 and Seo, B (2018), Smartphone use and smartphone addiction in middle school students in
Korea: prevalence, social netwaorking service, and pame wse, Health Pavchology Open,
5 AB510291 875546

6. Chang, AM. Aeschbach, D and Duffy, |F (2015), Evening use of lght-emitting eReaders
negatively affects sleep, circadian Bming, and next-momming alertiess. Proceedings of the National
Academy of Sciences of the United Stated of America, 112, 12321237,

7. M Meo 5, Reed, T.T. Venditti, P and Victor, VM (2016}, Role of ROS and RNS sources in
Fhysiclogical and Pathological Condibions, Oxidative bMedicine and Cellular Longevity, 1245049,

B. Gak, HE., Lee, | H and Kim, HD (2013}, Efficacy of kinesiology taping for recovery of dominant
upper back pain in female sedentary worker having a rounded shoulder posture, Technol Health
Care, 2, 6lF-612.

9. Harrison, D Griendling, K K. Landmesser, U Horndg, BandH. Drexler{ 2003), Roleofoxidativestress in
atherosclerosis, American Journal of Cardiology, 91,7 A-11A.

10 Jomes, T (2014), Students’ cell phone addiction and their opindons, Elon Journals of Undergraduate
Research Communications, 5(1), 74-80.

11. Joshua Foreman, Arief Ttra Salim, Anitha Praveen, Dwight Fonseka, Dandel Shu Wed Ting, Ming
Guang He, Rupert B A Bourmne, Jonathan Crowston, Tien Y Wong, Mohamed Diram (2021),
Association between digital amart device use and myopia: a systematic review and meta-analysis,
Lancet Digit Health, 3: eB06-18

12 Kang, [.H., Park, B.Y, Lee, 5], Kim, ].¥., Yoon, S.R and Jung, K1 (2012}, The effect of the forward
head posture on postural balance in long bme computer-based worker. Annals of Rehabilitabion

13 Kim, M5 (2013), Influence of neck pain on cervical movement in the sagittal plane during
srartphone use, The Journal of Physical Therapy Sclence, 27, 15-17.

14. MeCrann, Loughman and Batler (2020}, Smarphones as a possible risk factor for myopia, Clinical
and Experimental Optometry,1-7.

15. Mirekn, M., Barker, M., and Mutz ], (2019), Might-bme screen-based media device wse and
adaolescents” sleep and health-related quality of life. Environment International, 124, 66-78.

16, Oktem F, Ozguner F, Mollaoglu H, Koyu A, Uz E: Oxidabive damage in the kidney induced by
G-MHz-emitted mobile phone: protection by melatondn, Arch Med Res. 2005, 36 (4): 350-355.

17, Owens | (2014), Adolescent Sleep Working Group, Committes on Adolescence, Insufficient sleep-
in adolescents and young adulls: an update on causes and consequences, Pasdiatrics, 134, 921-932,



