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HYGIENIC ASSESSMENT OF THE MODE OF USING MOBILE ELECTRONIC DEVICES BY MEDICAL STUDENTS
levieva OV =
Pirogov Russian National Research Medical University, Moscow, Russia

The hygienic assessment of the mode of using mobile electronic devices (ED) was carried out to develop preventive activities aimed at education of medical
students. A total of 518 medical students were surveyed. The survey was created in Google Forms. The obtained data were processed with Statistica 13 PL. The
study was conducted in accordance with the principles of biomedical ethics and did not expose the participants to any danger. Data on a habitual mode of using
mobile electronic devices by medical students during their traditional educational process were obtained through the survey: half of them never did eye gymnastics,
over 75.0% reported holding their mobile ED very close to the eyes, 75.0% of those surveyed used mobile ED in the lack of light. While assessing the mode of ED
use by medical students, it was established that the visual organ sustained the largest burden. Preventive activities are necessary to avoid negative consequences
and produce useful skills of using ED during education of future doctors at a university.
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MMIMEHNYECKAS OLIEHKA PEXKUMA UCMOJIb3OBAHUA MOBUJIbHBIX SJIEKTPOHHbLIX YCTPOUCTB
CTYOEHTAMU-MEONKAMA

O. B. Viesnesa ™=
Poccunitckuin HaumoHanbHbI CCNeaoBaTenbCKii MEAULIMHCKUIA yHBepcuTeT uM. H. V1. Mnporosa, Mockea, Poccus

[Ona pa3paboTkn NPOMUIAKTUHECKMX MEPOMPUATUA C LENblo BOCIUTAHWSA CTYOEHTOB MeavLmMHCKOro BY3a npoBefeHa rmrneHn{eckas ougHKa pexuMa
1CNOSIb30BaHNS MOOUIBbHBIX 3NEKTPOHHBIX YCTPOMCTB (JY). MNpoBeaeH onpoc, B KOTOPOM MpuHAM ydactne 518 cTygeHToB-MeamkoB. Onpoc npoBoavscs
C nomoLpto oHnaH-cepsuca Google Forms. [MNonydeHHble OaHHble obpabaTbiBasMCb C MOMOLLBIO MakeTa CTaTUCTUYECKOro aHanmaa Statistica 13 PL.
ViccnepoBaHne COOTBETCTBOBAIO TPEOOBAHNAM BMOMEAMLIMHCKON 3TVKWU U HE MOABEPrasio ONacHOCTU y4aCTHMKOB. C MOMOLLLIO aHKETUPOBAHMS MOMy4eHbl
[aHHble O MPVBBIMHOM PEXMME UCMONB30BaHNS MOOUIBbHBIX ANEKTPOHHBIX YCTPOWCTB B NMEpUOL NMPOBEAEHNUS TPaaMLIMOHHOMO 06pasoBaTefibHoro npotiecca
CTyAeHTamMn-Meankamu: MOMoBMHA CTYAEHTOB-MEAVIKOB HVKOrAa He [AenatoT MMMHAcTUKy Ans mas, 6onee 75,0% CTyAeHTOB-MeOMKOB OTMETUAM, YTO BO
Bpems paboTbl AepXaT MOOWUIBLHOE SNEKTPOHHOE YCTPOMCTBO O4eHb BAM3KO K masaM, 75,0% PecnoHAEHTOB OTMETWN, YTO YacTo paboTatoT C MOOUbHBLIM
3NEKTPOHHBIM YCTPOWCTBAM B YCMOBUSX HEAOCTATOYHOW OCBELLEHHOCTW. [1py OLeHKe peXxvma MCnonb3oBaHus JY CTyaeHTamMy-Mennkamy yCTaHOBMNEHO,
YTO HaMOObLLYIO Harpy3Ky Mony4aeT 3pUTeSbHbIA aHam3aTop, YToObl 1M3bexaTb HeraTMBHbIX MOCNEACTBUN HEOOXOAMMO MPOBOAMTL MPOMUIAKTUHECKME
MepONPUSTUA 1 BblpabaTtbiBaTe NONE3HbIE HaBbIKK NCMOb30BaHNA Y Ha aTane 0byyeHns OyayLmx Bpadei B BY3e.
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The use of digital tools in educational environment has  MATERIALS AND METHODS
increased over the last decades. This is accompanied by

growing risks of using mobile electronic devices (ED). Domestic  For this study, Google Forms Questionnaires have been created

and foreign publications indicate that the influence of modes of
using mobile electronic devices on young adult health is shown
insignificantly [1, 2, 3].

These aspects are essential for development of prophylactic
measures to reduce risks associated with the use of ED in
medical students as future specialists dealing with population-
based preventive issues [4, 5, 6, 7, 8, 9].

Purpose: to assess the mode of ED use in order to provide
medical students with hygienic education.
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[7, 10]. The questionnaires were compiled by staff members of
Hygiene Department of Faculty of Pediatrics of Pirogov Russian
National Research Medical University, Moscow, Russia, certified
as specialists in ‘Hygienic Education’, ‘Epidemiology’, ‘Hygiene
of Children and Adolescents’, ‘General Hygiene’.

Data on a habitual mode of using mobile electronic devices
by medical students getting traditional education are obtained
with the help of a questionnaire survey, as those surveyed
have been using the electronic devices since 9.5+1.3 years.



OPUTMHAJIbHOE UCCJIEQJOBAHNE

No difference in age and gender are found between the
groups.

The obtained data were processed using Statistica 13 PL
(StatSoft, USA) software. Charts and diagrams were created
using Microsoft Excel.

The study did not infringe upon any human rights, did
not expose those surveyed to danger, corresponded to
the principles of biomedical ethics, and was reviewed and
approved by the Ethics Committee of Pirogov Russian
National Research Medical University, Russia, in accordance
with the principles of GCP (Protocol No. 203 as of December
20, 2020). Voluntary informed consent was obtained
from every participant. Online interview was conducted
on a voluntary basis using online services. All the trials
were performed observing ethical standards set out in
the Declaration of Helsinki and Directives of the European
Community (8/609EC).

RESULTS

Examination of the habitual mode of using mobile electronic
devices by medical students showed that half of the students
never did eye gymnastics or any other type of gymnastics after
working with mobile electronic devices, which is contrary to
hygienic recommendations (Fig. 1).

Over 75.0% of medical students noted that they held a
mobile electronic device very close to eyes while working,
which doesn’t correspond to hygienic recommendations
(in accordance with par. 3.5.7 of Sanitary Rules and Regulations
2.4.3648-20 ‘Sanitary and Epidemiological Requirements for
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[ Always do eye gymnastics
[l Often do eye gymnastics
[ Rarely do eye gymnastics

459
[ Never do eye gymnastics

42.5

Fig. 1. Eye gymnastics performed by medical students after working with mobile
electronic devices (a pad and a smartphone), %

Upbringing and Education, Rest and Health Improvement of
Children and Adolescents’) (Fig. 2).

While working with mobile electronic devices, 9.5% of
medical students use local lighting only, which is contrary to
hygienic recommendations (in accordance with par. 3.5.5 of
Sanitary Rules and Regulations 2.4.3648-20 ‘Sanitary and
Epidemiological Requirements for Upbringing and Education,
Rest and Health Improvement of Children and Adolescents’),
33.4% use general lighting, whereas the rest use mixed lighting.
Over 75.0% of those surveyed noted that they frequently used
mobile electronic devices in the lack of light. 85.0% make use of
their mobile electronic devices while in transport (in accordance
with par. 3.5.5 of Sanitary Rules and Regulations 2.4.3648-20
‘Sanitary and Epidemiological Requirements for Upbringing
and Education, Rest and Health Improvement of Children and
Adolescents’).

65.0% of medical students continue exploiting mobile
electronic devices during meals.

According to the survey among medical students, the
accumulated operation time (M+o) is 413.5+14.0 minutes per
day for a smartphone, and 227.1+8.0 minutes per day for a
pad. This almost coincides with objective data of a special
healthy lifestyle application for individual smartphones (Screen
Time).

According to Screen Time, a smartphone (M+o) was
used for 336.4+15.0 minutes per day, i.e., about 5.6 hours
per a regular day; a pad (M+o) was utilized for 259.0+10.0
minutes per day, i.e., about 4.4 hours per a regular day. 61.5%
of the time (208.6+15.0) is spent on using social media for a
smartphone and 56.3% (146.1+18.0) for a pad (Fig. 3).
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Fig. 2. Distance from a mobile electronic device (a pad and a smartphone) to
the eyes while working, %
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Fig. 3. Time spent on using mobile electronic devices (a pad and a smartphone) by medical students per day, the average time of using social media per day

considering the data obtained during a week, M+m, minutes
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Table 1. Hygienic assessment of the influence produced by the mode of use of mobile electronic devices on occurrence of eye complaints in medical students

Pearson coefficient
Factors associated with the mode of use of mobile electronic devices
Value p Correlation

Use of mobile electronic devices at night 0.71 p<0.05 high
How much time before sleep are mobile electronic devices stopped being used? 0.72 p<0.05 high
Lighting (local, general) used while dealing with mobile electronic devices 0.71 p<0.05 high
Distance at which a mobile electronic device is located from the eyes 0.73 p<0.05 high
How often (how many times a day) time is checked on a smartphone 0.72 p<0.05 high
How often (how many times a day) social media are viewed 0.72 p<0.05 high
How often mobile electronic devices are used to perform urgent and not urgent tasks (replies to letters, 0.72 0<0.05 high
messages, etc.)

Screen Time is installed on a mobile electronic device and used to control working time 0.74 p<0.05 high

Sanitary Rules and Regulations 1.2.3685-21 ‘Hygienic
Standards and Requirements for Ensuring the Safety and (or)
Harmlessness of Environmental Factors for Humans’ indicate
the total duration of using a pad per day at an educational
institution and at home; they also state that when two or more
electronic devices are used, the total operation per day should
not exceed the limit value for each of them. Based on the
results of our study, medical students used both a pad, and a
smartphone. The total time of using these electronic devices
is exceeded more than twice, and was probably spent not on
education, but on leisure (communication in social media).

Medical students working with mobile electronic devices
also have different complaints (computer vascular syndrome
and carpal tunnel syndrome).

When using mobile electronic devices and after that, medical
students often report difficulties when changing their eye focus
from near to distant objects, apparently changed color of
objects, double vision, skin crawling sensation and darkened
vision, excessive light sensitivity, impaired visual performance,
visual fatigue in 16.0% of cases; the complaints are never found
in 38.0% of cases. When using mobile electronic devices and
after that, medical students often have pain in the eye sockets
and forehead, pain during eye movement, red eyes, gritty eyes,
eye watering, smarting eyes, eye dryness and burning eyes in
a quarter of cases; the complaints never occur in 25.0% of
cases only.

When using mobile electronic devices and after that,
medical students often have pain with decreased sensitivity and
paresthesia in the palmar surface of the |-V fingers, certain
weakness and discomfort during hand movement in 9.0% of
cases.

Research results of the influence produced by the mode of
use of mobile electronic devices on the eye of medical students
are found in table 1.

Based on the obtained data it was established that such
factors as lighting mode, posture (distance to the eyes) and
frequency of ED use per day produced a significant effect on
eye complaints in medical students.
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DISCUSSION

Thus, the study enabled to find pressing issues for hygienic
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when working with mobile electronic devices; posture with an
optimal distance to the eye; time count using Screen Time.
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