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HEALTH ASPECTS OF INNOVATION IN MODERN SOCIETY
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Wide use of computers, information and communication technologies and gadgets in industry and society unlocks creativity, refines logic, stimulates analytical
and research skills, makes work much easier, and allows many types of activities to be performed remotely. But despite their indisputable advantages, information
technologies have a downside. The negative impact of computers and electronic gadgets on the cognitive, emotional and mental states, the gastrointestinal tract,
vision and the musculoskeletal system have been proved. Children are particularly sensitive to the negative effects of IT. This study provides concise information on
some [T-associated health conditions (IT-associated morbidity) and proposes some measure to minimize the negative effects of IT on children’s health.
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TMIrMeHNYECKUE ACMNEKTblI MTHHOBALIMOHHbIX MPOLUECCOB B COBPEMEHHOM OBLUECTBE
B. B. KonomuH, M. A. Kyopswesa, P. [. Oespuwos™, M. B. Xopotuesa, M. /. Tonono6os, P. K. Xa6uues, B. H. dunses

AcCTpaxaHCKUiA rocyfapCTBEHHbIN MEAVLIMHCKMA YHUBEPCUTET, I. ACTpaxaHb, Poccus

LLIMpoKoe npuMeHeHVe KOMMBIOTEPHON TEXHUKM, NHAMOPMALMOHHO-KOMMYHUKALWIOHHbBIX YCTPOWCTB W raKeTOB BO BCEX cdepax MNpOoV3BOACTBEHHOMN
N OOLLECTBEHHON >XN3HM CMOCOOCTBYET PACKPbITMIO TBOPYECKOrO MOTEHUMANa YenoBeka, MONOXUTENbHO BMSET Ha COBEPLUEHCTBOBAHME JIOMMYECKOro
MbILLNEHWS!, BblpabaTbiBaHe aHalMTUHECKMX W UCCNEA0BATENbCKMX HABbIKOB, @ B MPOMECCUMOHANBHON AeSTENbHOCTU 3HAYUTENBHO obnervaet TpyaoBon
NpoLiecc, NMO3BOMSET OCYLLECTBNATL MHOMME onepaumn yaaneHHo. BmecTe ¢ TeM, npu HanmymMm HECOMHEHHBIX MOMOXKUTESNbHbBIX aCMeKTOB MCMONb30BaHNA
MNH(OPMALIMOHHBIX TEXHOMOWIA, X MPUMEHEHVE UMEET 1 OTPULIATENBHYIO CTOPOHY. [loKasaTenbHO YCTaHOBNEHO HEraTvBHOE BAVISIHUE KOMIMBIOTEPHON TEXHUKIN
1 9NEKTPOHHBIX raPKETOB Ha KOMHUTUBHYHO, MCUXO-3MOLIMOHATBHYIO 1 (OU3UONOrMHECKYHO Chepbl HEMOBeKa, a TakKe VX y4acTvie B pa3BUTUM NaTonoruii opraHos
3PEHNS 1 XKeNyOoHHO-KMLLEYHOrO TpakTa, OMOPHO-ABUraTeNsHOro annaparta. Havbonee BOCPUMMYMB K HEraTVBHOMY BO3AEMCTBUIO OOBHEKTOB MPUMEHEHNS
MH(POPMaLWOHHBIX TexHonorui (IT 06beKToB) opraHam peberka. B pabote npeacraBneHa kpatkas MHopMaLs O NaTonorm4ecKnx N3MEHeEHNAX B OpraHname
[eTeit 1 NoapoCTKOB, aCCOUMMPOBAHHbBIX BO3AENCTBMEM NH(DOPMAaLIMOHHbLIX TexHonoruii 1 IT o6bekToB (IT accoummpoBaHHas 3abofieBaeMocTb). MpeanoxeHs!
BO3MOXXHbIE MEPOMPUATVA MO MUHUMM3ALWMN HEraTUBHOIO BINAHMS T 06beKTOB Ha 300p0oBbe pebeHKa.

KntoueBble cnosa: rurneHa, MHMopMaLMOHHO-KOMMYHUKaLMOHHbIE TexHonornm, [T accoummpoBaHHas 3a60/1eBaeMOCTb [IETCKOrO HaceNeHus, npounakTnka.
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Today, society is faced with a variety of new environmental risk
factors whose impact on pediatric health is yet to be explored.
Those include information technologies (IT) and IT devices that
are widely used by children and adolescents and have become
indispensable to their socialization and the learning process.

Russia makes significant effort to prevent the negative impact
of IT and IT devices on public health. The approach to creating
healthy conditions for child development is systemic and reflects
the principles outlined in the Information Safety Framework for
Children [1] and the roadmap for its implementation under the
Decade of Child Welfare (2018-2027) project [2] declared by the
Order 240 of the President of Russia issued on May 29, 2017.
Importantly, the sanitary aspects of using IT and IT devices
by children and adolescents are regulated by the healthcare
legislation of the Russian Federation [3].

RUSSIAN BULLETIN OF HYGIENE | 2, 2021 | RBH.RSMU.PRESS

At the same time, despite great effort, the problem of IT-
associated morbidity among children and adolescents remains
a pressing concern.

The aim of the study was to propose measures for reducing
[T-associated morbidity.

METHODS

The study included data collected in public schools,
gymnasiums and lyceums in 4 different districts of Astrakhan
region. The data collected in 2011-2018 were provided by
the Federal Research Institute for Health Organization and
Informatics of Ministry of Health of the Russian Federation
and the Department of Analysis, Forecasts, Public Healthcare
Medical Science Development of the Ministry of Healthcare
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of the Russian Federation; the data also included results of
integral health assessment (medical examinations, surveys)
conducted among junior to high schoolers aged 7 to 17 years.

Statistical analysis was performed using a linear regression
method in Statgraphics and Microsoft Excel; Pearson’s
correlation coefficient () was calculated to measure the
strength and direction of possible associations between the
variables; we also used the coefficient of determination (R2).
The significance threshold was set at p < 0.05.

RESULTS

Children and adolescents develop ophthalmic diseases amidst
increasing exposure to a variety of environmental factors,
including IT devices.

Studies involving high school students of Moscow, Moscow
region and Arkhangelsk have established associations between
the use of IT devices and ocular morbidity. The risk varies from
moderate to high, depending on the frequency of using the
computer and laptop [4]. Strong correlations (Pearson’s correlation
coefficient 0.75, p<0.001) between moderate/severe myopia and
the frequency of using the computer and laptop among high
school students of Moscow were established by the researchers
from Pirogov Russian National Research Medical University.
Functional eye disorders were detected in 67.2% of high school
students and 19.0% of second year university students; 8.2% of
schoolers and 53.6% of university students were found to have
chronic ocular disorders (moderate and severe myopia) [5].

These results are consistent with the findings of our previous
work (Assessment of learning environment and health of public
school students of Astrakhan region), which reported a growing
negative effect of IT devices on the visual system of children
in the past years. Moderate myopia was diagnosed in 14.0%
of 9" grade students and 21.0% of 11" grade students. The
survey revealed that the proportion of children using IT devices
over 2-3 h a day was increasing from 30.0% in primary school
to 60.0% in middle and 70.0% in high school [6].

Multiple studies conducted in Russia and abroad demonstrate
that IT devices are becoming a new etiological factor contributing
to ophthalmic diseases. However, the effects of IT devices are
indirect for many other conditions. IT devices are not a direct
driver of musculoskeletal (MS) and gastrointestinal (Gl) disorders.
But the confirmed associations between the use of IT devices
and MS/GI diseases in the pediatric population suggest that
these conditions could be classified as [T-associated. This has
been confirmed by the studies conducted in a number of Russian
cities (Moscow, Arkhangelsk, Nizhny Novgorod) establishing the
risk of MS and Gl diseases due to the use of computers, laptops
and tablets [4, 5, 7, 8, 9, 10, 11].

[T-associated MS and Gl disorders are largely the result
of excessive or inadequate use of IT devices by children and
adolescents, which disrupts their daily routine, eating schedule,
leads to the lack of movement and an unhealthy lifestyle in
general. According to studies conducted in Arkhangelsk,
the irrational use of IT devices was a disruption to the eating
schedule for 29.2% of high school students and interfered
with the normal sleep-wake schedule in 41.6% of teenagers
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[7]. According to a report from Astrakhan, 20.0% of primary
schoolers and 65.0% of high school students spent less than
1 h outdoors during the day [6].

Low levels of physical activity in combination with an
awkward posture while working with an IT device contribute to
musculoskeletal system disorders. The analysis of child morbidity
revealed that the proportion of children with MS disorders rises
from 12.0% in primary school to 26.4% in high school [6].

The rise in the prevalence of ocular pathology,
gastrointestinal and musculoskeletal disorders can be explained
not only by the increasing exposure to environmental factors
but also by the low effectiveness of health-saving technologies
due to the absence of systemic approach. Thus, 42.9% of
schools use health-saving technologies to prevent ocular and
gastrointestinal diseases, whereas 57.1% of schools use these
technologies to prevent musculoskeletal disorders.

DISCUSSION

Based on the results of the study, we hypothesize that the low
effectiveness of prevention measures implemented by the state
might be due to:

— out-of-school factors (including information and
communication technologies used in the learning
process);

— the lack of systemic complex approach to the
application of health-saving technologies, which are
used without due consideration of their effects on the
health of children.

Besides, the positive effect of prevention measures can
be neutralized by irrational leisure time planning for children,
teenagers and the whole family and the absence of systemic
parental control over information content. Parental control
unsupported by rational time planning for the whole family is
not effective. Studies conducted in Arkhangelsk and Moscow
demonstrate that the systemic approach to the problem results
in a decrease in the proportion of children who use computer
over 3 hours a day from 70.5% to 13.3% but their level of
physical activity remains the same (27.6% vs 27.3%) [7].

CONCLUSIONS

Measures implemented by the state do not radically prevent the
negative impact of IT on the health of children.

The solution to the problem of pediatric and teenage
health and prevention of IT-associated morbidity lies in the
complex approach, which includes the use of health-saving
technologies. Indeed, it is important to follow the guidelines on
the duration and other aspects of using the computer by the
child. No less important is quality leisure time, regular physical
and intellectual activity, daily routines and sleep-wake schedule.

Prevention of [T-associated conditions could be more
effective if it accounted for children’s hobbies. Here, health
education plays a significant role and its effectiveness is
largely determined by the methods used to instill the idea
of healthy lifestyle. Such education should be engaging and
comprehensible.
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