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EVALUATION OF EFFICACY OF PROVIDING HYGIENE EDUCATION TO SCHOOLCHILDREN AND
STUDENTS IN THE PROCESS OF DEVELOPMENT OF THE SAFE ELECTRONIC DEVICE USE SKILLS

Milushkina OYu, Markelova SV &, Skoblina NA, Moiseev AB, Alsabunchi AA, Tatarinchik AA, Savchuk PO, levieva OV
Pirogov Russian National Research Medical University, Moscow, Russia

The negative impact of the digital environment on the health of young people necessitates the search for new methods of hygienic education. This study aimed
to test and assess the hygienic qualities of the practice designed to give students and schoolchildren the skills allowing safe use of electronic devices. The study
involved 256 students, 200 senior schoolchildren, 400 teachers and 251 parent. The hygienic education practice relied on the healthy lifestyle materials published
in scientific literature, as well as materials posted on the Internet resources of medical organizations professionally engaged in the area considered, as well as
their groups in the social networks Odnoklassniki, VKontakte, Facebook, Instagram, etc. We observed physical development of the schoolchildren and students
dynamically and polled schoolchildren, students, teachers, and parents. For statistical processing of the results, we used methods of descriptive statistics, Student's
t-test, correlation, discriminant and cluster analysis, and calculated risks. As the most popular source of information about health maintenance, Internet scored as
follows: among schoolchildren — 79.0%, students — 88.6%, parents — 64.9%, teachers — 50.4%. The tested hygienic education practice allowed for a reduction
of the number of schoolchildren and students who did not have the skills to safely use electronic devices to 20 and 25%, respectively. The practice also taught
the participants to reduce their daily smartphone use time, engage in physical activity more often, which ultimately increased the share of children whose physical
development was normal (p < 0.01), and helped to increase the duration of night sleep. The tested methods of education are not costly; they can be replicated in
other regions and organizations.
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OLIEHKA 3®9®EKTUBHOCTU MTMIMEHNYECKOIO BOCIMNUTAHUA LUKOJIbHUKOB N CTYAEHTOB
Mo ®OPMUPOBAHUIO HABbIKOB BEE30MACHOIO MCMNONb30BAHUSA SNTIEKTPOHHbIX YCTPOWUCTB

O. 0. MunyuikmHa, C. B. Mapkernosa 9, H. A. CkobrvHa, A. B. Mowicees, A. A. Anb-CabyHun, A. A. TarapuHavik, M. O. Casdyk, O. B. Vieenesa
Poccninckmin HaumoHanbHbIN MCCNER0BAaTENBCKUI MEOVLMHCKNIA YHBEpCUTET MeHn H. V1. Muporosa, Mockea, Poccus

HeratneHoe BAMSHWE LMOPOBOI Cpedbl Ha 3A0POBLE MOMOAEXKW CTUMYAMPYET MOWCK HOBbIX MPUEMOB MMIMEHNYECKOro BOCIMTaHKS. Llensto paboTtbl Gbim
anpobaumsa 1 rmrneHnYeckKas oLeHka aeKTVBHOCTY NPaKTVKK (POPMMPOBaHIS 3H0POBOro 06pasa »U3HW y CTYAEHTOB U LUKOMbHUKOB B 4acTy (hOpMUPOBaHNS
HaBbIKOB 6E30MacHOro 1CMob30BaHMS 3NEKTPOHHbLIX YCTPOWCTB. B MccnenoBaHum NpuHann ydactve 256 ctyaeHToB, 200 ydalmxes ctaplumx knaccos, 400
npenopasarenen n 251 poautens. [UrneHn4eckoe BOCMUTaHME OCYLLECTBASM C UCMONb30BaHNEM OMyOIMKOBaHHBIX B Hay4HOW nWTepaType marepuanos
no 300POBOMY 00pa3y >XM3HW, a TakkKe MaTepuanoB, PasMeLLEHHbIX Ha VIHTEpHET-pecypcax MeaULMHCKUX OpraHmn3auunii, NpodeccroHanbHO paboTatoLLmnX
B 3TON 06MacTv 1 1Ux rpymnnax B coumanbHbIx cetsax «OaHOoKNacCcHUKW», «BKoHTakTe», «Facebook», «/HcTarpam» 1 ap. Bbino opraHnsoBaHo AvHaMUYecKoe
HabnogeHve 3a PU3NHECKNM PA3BUTVEM LLKOSIBHMKOB M CTYAEHTOB, @ TakKe aHKETMPOBaHWE LUKOMbHMKOB, CTYOEHTOB, nMpenofasatenei, pogutenei. Ana
CTaTUCTVYECKON 06PabOTKN Pe3yNLTaToOB  UCMONb30BANIN METOLb! ONUCATENbHOM CTaTUCTVIKK, t-KpuTepuii CThIoLeHTa, KOPPENSLMOHHbIA, OUCKPUMMHAHTHBINA
N KNacTepHbI aHanmMsbl, NPOBOAWAM PacHeT pUCKOB. Hanbonee nNomynspHbIM UCTOYHUKOM MH(OPMaLMK O COXPaHEHUN 300POBbSA PECTOHAEHTbI OTMETUN
VIHTEpHET: cpeaw LWKONbHKOB — 79,0%, cTyaeHToB — 88,6%, poauTenein — 64,9%, npenogasatenent — 50,4%. AnpobrpoBaHHas NpakTika rmrneHn4ecKoro
BOCMUTaHWSI NO3BOMMNA CHU3UTb YACIO LUKONBHUKOB U CTYAEHTOB, He UMEBLLIMX HABBIKOB 6€30MacHOro UCMonb30BaHMsS ANEKTPOHHBIX YCTPONCTB A0 20 1 25%
COOTBETCTBEHHO; COKPATUTL MPOACKUTENBHOCTE MCMONB30BaHWS CMapToHa B TeHeHWe AHS; YBENMHUTE ABUIaTesNbHYIO aKTUBHOCTb, a TakKe A0M0 AeTei C
HOpMasbHbIM (hrandeckmM passntieM (p < 0,01); cnocobcTeoBana yBeM4EHNIO MPOAOCIKUTENBHOCTU HOYHOMO CHa. ANPOBMPOBaHHbIE CMIOCOObI BOCMIMTaHNSA

hHAHCOBO HE 3aTpaTHbI 1 MOTYT BbiTb TUPAXMPOBaHbI B APYIVX PErMOHaX 1 OpraHM3aumsx.
KrntoueBble cnoBa: LWKOMbHVIKY, CTYAEHTbI, 3NIEKTPOHHbIE YCTPOWCTBA, MpaBu/ia UCronb30BaHUs, MMrMeHNYecKoe BOCNTaHe, OLeHKa 3(heKTIBHOCTH
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The target of the Healthy Lifestyle Popularization (Public
Health Improvement) Priority Project is to raise the share of the
Russian population living a healthy lifestyle to 60% by 2025 [1].
Project execution includes a large-scale information campaign
in the media, on various Internet resources, in social networks.
The campaign will focus on maintaining health. The project
aims to invite healthy lifestyle (HL) experts to collect, test and
replicate the health maintenance best practices relevant for
various groups of population.

Popularization of HL among children, adolescents and
youth has always been regarded by specialists as a complex,
systemic, multi-level process, covering all spheres of life of the
younger generation [2-5].

All aspects of life are digitalized nowadays; this is a global
trend. Digital environment affects significantly the learning
process of children, adolescents and youth, their leisure time,
socialization, health status and lifestyle [6-10].

Against the background of digitalization, children, adolescents
and the youth have switched to the new main source of
information on health preservation, the internet, and they rely
on their parents, teachers and medical workers to a lesser
extent in this regard [11].

Innovative methods of HL promotion become more
important. Such include flash mobs, quests covered on social
media, economic incentives and the like. They are more
attractive to the young people compared to the traditional
methods that were used several decades ago [12—-14].

However, with the digitalization as it is currently, there
are practically no research reports assessing effectiveness
of the internet as the hygienic education enabler for the
younger generation. The Yamal Center for Public Health
and Medical Prevention can be taken as an example of the
internet resource containing relevant information on the healthy
lifestyle. Employees of the Center run an active information
and communication campaign on various internet resources
and social networks: they post materials on prevention
of diseases and regularly hold various creative contests
promoting healthy lifestyle. Similar work promoting prevention,
including prevention of non-infectious diseases, is done by the
specialists of the National Medical Research Center of Therapy
and Preventive Medicine and the Center for Hygienic Education
of the Population under Rospotrebnadzor.

The share of people living the healthy lifestyle and observing
the rules of safe use of electronic devices (ED) is low [15-16].
This fact indicates that the existing preventive measures are
insufficient, and there is a need to further research and intensify
education efforts aimed at giving the younger generation
hygiene skills, including those allowing them to use ED safely.

This study aimed to test and assess the effectiveness of the
hygiene education of students and schoolchildren relying on
the information available online, including education granting
skills needed to use electronic devices safely.

METHODS

In the context of this study, 2@ and 3 year medical students
received hygiene education over the course of two years. The
students were studying hygiene as part of the Federal State
Educational Higher Education Standard. Another track of the
study had Department of Hygiene employees and postgraduate
students teaching ED safe use skills for study and leisure at
Dolgoprudnenskaya Grammar School (Moscow region). The hygiene
skills were taught to schoolchildren, their parents and teachers.

The study inclusion criteria were: voluntarily signed
informed consent form; age of schoolchildren, students;

correct completion of the questionnaire. The participating
adults (parents and teachers) were polled voluntary with the
help of an online service'.

Standard methods and tools enabled physical development
dynamic control through the study [17].

The experimental group consisted of 128 medical students
(mean age 20 years) and 100 schoolchildren (mean age 16
years); the participants attended Dolgoprudnenskaya Grammar
School. The control group consisted of 128 medical students
and 100 senior schoolchildren attending other schools at
Dolgoprudny; they were not receiving hygiene education.
The study also involved 251 parents and 400 teachers/
professors working at primary, secondary and higher education
organizations.

We used all educational methods (verbal, printed, visual,
mixed) and such means as conversation, discussion, lecture,
memos, leaflets, posters, video materials, telecommmunications
etc. In particular, teaching schoolchildren and students hygiene,
we employed materials published to the official websites and
social network pages of the Yamal Center for Public Health
and Medical Prevention, National Medical Research Center of
Therapy and Preventive Medicine and the Center for Hygienic
Education of the Population under Rospotrebnadzor, as well as
videos posted to the YouTube channel.

Factoring in the high interest the youth, their parents and
teachers have in social media and websites, and considering
how deeply engaged they are with the online resources, we
recommended them to seek HL information online, from the
specialists available for consultations in the Odnoklassniki,
VKontakte, Facebook, Instagram, Telegram social networks,
as well on the websites of specialized medical organizations.

In addition, the official website of the Dolgoprudny Grammar
School offered HL information with practical recommendations
for teachers and parents.

We tested how some HL apps by various developers work
in the context of provision of hygiene education. Such apps
were installed by schoolchildren and students on their personal
smartphones and allowed counting/monitoring body mass
index, screen time, steps, nighttime sleep.

The program of the hygiene education measures relied on
the use of the following: materials covering prevention of risks
associated with the technical and audiovisual properties of
ED (electromagnetic radiation, air ionization, screen diagonal,
screen brightness level etc.), room microclimate parameters
and illumination level; workplace ergonomics, work-rest
balance information; information on prevention and health-
improving measures.

To assess the effectiveness of HL skills development
in students and schoolchildren, we developed special
questionnaires in Google Forms, which were made available to
the participants [18]. The questionnaires contained questions
designed to learn the peculiarities of ED use by schoolchildren
and students, their level of awareness of the risks associated
with uncontrolled use of ED, shape of their safe ED use skills, and
subjective assessment of the respondents' health status [18].

The statistical processing of the data was enabled by
Statistica 13.0 (StatSoft Inc.; USA). In our work, we used the
methods of descriptive statistics, Student's t-test, correlation,
discriminant and cluster analysis, risks calculation. The
differences were considered significant at p = 0.05.

RESULTS

We employed both the traditional and innovative teaching
methods and means in providing hygiene education to
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Table. Time schoolchildren spent using smartphones during the day and their body fat mass depending on the effectiveness of mastering the hygiene education program

Group of schoolchildren that responded positively Group of schoolchildren that did not receive hygiene
Indicator to the hygiene education program education or for whom it was ineffective p
Me [st; 075] Me [st; Q75]
Time spent using a smartphone 180 190; 300] 720 [480; 900] <0.001
a day, minutes
Body fat, kg 12 [9; 17] 14 [11; 23] < 0.001

schoolchildren and students. The traditional methods and
means were conversations, discussions using visual materials,
leaflets and posters; the innovative set included business
games, web quests, topical discussions with specialists online
(on social media), information blogs, HL apps. The program
was based both on the official materials and on the previously
published information on the ED safe use rules that the authors
developed in the context of their previous research efforts.

The questionnaires allowed identifying the time slot when
using an ED is safe, i.e. when schoolchildren and students
report no complaints about their health. We registered
significant differences (p < 0.05) when comparing time spent
using an ED by schoolchildren and students that complained
and that did not complain about the state of their health. The
complaining schoolchildren and students spent considerable
more time using ED (given as Me [Q,; Q,]) in minutes — (660
[420; 960]), than the schoolchildren/students reporting no
complaints — (480 [360; 750]). To determine the likelihood
of complaints associated with ED use, as well as to find the
maximum allowable duration of such use that would not entail
health complaints, we carried out discriminant analysis that
yielded the following theoretical model:

Y, =-1.655+0.02xX,

where Y_ is the discriminant function characterizing the
likelihood of complaints; X . — time spent with an ED.

The constant of discrimination that divided the participants
into two groups was determined as the value of the function
equidistant from the centroids. In the no-complaints group it
was — 0.216, and in the complaints group it equaled 0.080.
The sensitivity of the model reached 73.3%, its specificity —
62.6%.

According to this model, schoolchildren and students
may spend 78 minutes with an ED without developing health
conditions entailing complaints afterwards. This figure formed
the background for the hygiene education program developed.
Based thereon, we established the allowed ED use time, work-
rest balance, breaks involving eye and body exercises.
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The data obtained indicate there is a relationship between
physical activity and the average time spent with a mobile ED
daily, with the correlation ratio between the number of steps per
day and the screen time at -0.36. Based on these findings, we
recommended replacing a portion of screen time with physical
activity, decreasing the former and increasing the latter. The
suggested educational effectiveness assessment criteria are
the counted minutes of screen time and steps made.

The participants trust internet as the source of information,
including health maintenance and HL advice. The aggregated
levels of trust reported by them are as follows: students —
88.6%; senior schoolchildren — 79.0%; parents — 64.9%;
teachers — 50.4%. Considering this fact, we integrated
materials published to the websites of specialized medical
organizations and their social network pages, as well as online
communication with specialists, into the hygiene education
program.

Parents of schoolchildren and teachers who had completed
the adapted training course and also seek information on the
websites of specialized medical organizations participated in
provision of hygiene education to the children.

The work in the context of this study allowed compiling a
group of schoolchildren and students that responded well to
the hygiene education.

The HL apps schoolchildren used on their personal
smartphones enabled them to monitor their body mass
index, steps taken, screen time, and nighttime sleep duration.
Students participating in the hygiene education program had
the number of steps taken increased significantly compared
to their peers not included in the study (p < 0.01), the figures
being 13.068 + 70 vs 9033 + 90 steps for boys and 8555 + 50
vs 7807 + 70 steps for girls, respectively.

According to the app registering nighttime sleep,
schoolchildren participating in the study saw the duration of
their sleep growing to 8 hours (482 + 42 minutes), which is close
to hygienically justified recommendations, while schoolchildren
not involved in the program did not exhibit such a trend. On
average, the participating schoolchildren decreased their ED
use time to 3.8 hours (230 + 30 minutes) per a school day.

Overweight

Il Dolgoprudny Grammar School

[l Other general education organizations

Fig. Senior schoolchildren from the Dolgoprudny Grammar School and other general education organizations of Dolgoprudny by level of their physical development (o < 0.05)
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Cluster analysis based on the dynamics of the studied
indicators allowed dividing the schoolchildren into groups. On
average, schoolchildren and students who have successfully
mastered the hygiene education program spent less time using
their smartphones during the day and had better physical
development indicators (see Table).

Thus, their average body fat mass was 12 kg and that of
students that did not learn the hygienic education program
effectively was 14 kg (p < 0.001). The results of comparison
of the groups by the excess body weight were significant
(p < 0.004). Schoolchildren that received no hygiene education
or responded poorly to the effort were 2.44 times more likely
(OR — 0.41; 95% ClI: 0.23-0.73) to gain excess weight than
those who mastered th program, the relative risk for the former
being 2.01 (95% CI: 1.29-3.21).

Through the two years of the studly, it allowed increasing the
share of Dolgoprudny Grammar School's senior schoolchildren
with normal physical development characteristics (to 79.0 + 1.7%;
p < 0.01). The comparison was made with other general
education organizations of the city that did not offer hygiene
education to their pupils. In these schools, the number of
senior schoolchildren whose physical development could be
considered normal was low (61.0 + 1.5%) (see Figure).

Only 25% of the senior schoolchild ren from Dolgoprudny
Grammar School had dynamometry indicators below average,
while the same share among their peers from other schools
was 45% (p < 0.05), which may indicate they suffer from a
physical activity deficit.

Questionnaires filled by the schoolchildren and students
when the hygiene education program was complete revealed
smaller number of complaints about eye conditions from
the participants, as well as the decrease of the share of
schoolchildren and students not having the ED safe use skills
to 20% and 25%, respectively.

In addition, as part of the hygiene curriculum practice,
professors gave medical students general cultural competencies
using business game elements, web quests, which motivated
the said students to not only lead a healthy lifestyle but also
to study the subject. Some students began to call themselves
"rational nutrition bloggers", "health bloggers", "ED safe use
bloggers" etc. They became more active in publishing HL-
related information to their blogs and their social media pages,
which is a good HL promotion experience for future doctors.

DISCUSSION

The current education system is a "risk zone": the educational
process intensifies, and this intensification entails mental loads,
poor physical activity, lack of night sleep, work-rest balance
violations [19-22]. The learning process is dynamic, highly
labor intensive; there is a wide range of forms and methods of
teaching used, the amount of information involved is growing,
and educational technologies rely on ED, which makes
children, adolescents and youth draw upon their adaptation
reserves [23-29]. In such conditions, popularization of HL and
ED safe use skills should be an effective preventive measure
[12, 13, 15]. With the educational environment turning digital,
raised awareness of the safe use of ED and the related HL
principles, as well as mastered skills needed to implement
them, should be the basis for safe behavior of the educational
process participants (teachers/professors, medical workers,
schoolchildren/students) [30].

This study has shown that all categories of respondents
consider internet to be the most popular source of information
on health maintenance. As for the "sources" of HL-related

information, two-thirds of students said such were their
professors, and more than half of schoolchildren — their
parents. This should be taken into account by parents of
schoolchildren and teachers when they develop the general
cultural competence in youth. It also necessitates raising the HL
awareness among adults and fostering their HL skills practiced
both in their professional activities and everyday life [15, 30]. In
view of development of the digital educational environment, it is
advisable to improve the training of teachers on the safe use of
ED and HL principles [2, 15].

Previous studies have shown that over a third of parents
(85%) and teachers (40%) lack ED safe use skills. Among
medical students, the share of those belonging to the same
"risk group" was 40%, and among schoolchildren — 35% [15].

The study allowed formulating the key points that need to be
added to the program of hygiene education of schoolchildren
and students aimed at teaching them ED safe use skills:

— keeping the correct work-rest balance, rational organization
of night sleep and physical activity;

—reduction of the ED use time to 3 hours a day, with breaks
every 40 minutes — 1 hour;

— training eye strain prevention exercises and exercises to
relieve general fatigue;

— use of apps to monitor screen time, physical activity and
other parameters;

— participation in social media groups/pages maintained by
medical organizations and containing correct information on
health and healthy lifestyle;

— increasing motivation to participate in hygiene education
programs by using innovative elements popular among young
people, stimulating interest among medical students to blog in
the field of health;

— involvement of the closest circle of schoolchildren and
students (parents, teachers, professors) in promoting healthy
lifestyles.

The data obtained allows recommending the tested
program for the purposes of teaching hygiene to the younger
generation, their parents and specialists the professional duties
of which include giving youth the knowledge, skills and abilities
to use ED safely and lead a healthy lifestyle.

CONCLUSION

The study has shown the effectiveness of giving hygiene
education to schoolchildren and medical students aimed at
development of the electronic devices safe use skills and relying
on traditional and innovative teaching methods. To increase
the effectiveness of hygiene education, it is necessary to also
popularize HK among teachers and parents, whom children,
adolescents and youth perceive as carriers of the relevant
information. HL promotion should be included in the preventive
discipline curricula, for example, the hygiene course read to
the medical and pediatric faculty students, since in their future
professional activities they will become "sources" of information
about HL for the younger generation and the patients. It is
strongly recommended to teach various categories of the
population the techniques of monitoring parameters related to
physical activity, sleep, screen time control etc. Mobile apps
installed on personal smartphones can enable such monitoring.
We suggest judging the degree of mastering the hygiene
education program by the participants' level of awareness
about risk factors associated with uncontrolled use of ED and
their ED safe use skills. The assessment may rely post-course
polling of the participants. The tested methods are not costly;
they can be replicated in other regions and organizations.
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