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HYGIENIC ASSESSMENT OF THE EFFECTIVENESS OF USING DISTANCE EDUCATIONAL
TECHNOLOGIES IN MEDICAL EDUCATION

Markelova SV', Fedotov DM?2 B Khromova AV?, levleva OV!

' Pirogov Russian National Research Medical University, Moscow, Russia
2 Northern State Medical University, Arkhangelsk, Russia

The aim of this study was to assess the impact of distance learning technologies (DLTs) on the daily routine and health of medical students during the COVID-19
pandemic. The questions included in the questionnaire were intended to measure the awareness of students about the risks associated with distance learning (DL),
elicit their opinion about the organization of the learning process and subjectively assess DL as such. The study was conducted in December 2020. It enrolled 508
medical students of Pirogov Russian National Research Medical University (Moscow) and of Northern State Medical University (Arkhangelsk). Statistical analysis was
performed in Statistica 13.0. For categorical variables, the significance of differences was assessed using Pearson’s chi-square test. Differences were considered
significant at p < 0.05. The analysis reveals that 80% of the respondents thought that DLTs were implemented effectively. The dynamics of academic performance
were used as an objective indicator of content assimilation. No significant differences were discovered in the academic performance of students before, during
and after the DL period. Although medical students are ready to use some elements of DLTs in the learning process, there is a need for introducing active teaching
methods, refining teaching strategies, perfecting teaching skills and teaching students competencies that can be used to maintain their health in the classroom
and in a distance learning setting.
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TMMrMEHNYECKASA OLIEHKA 3®®EKTUBHOCTU UCMOJIb3OBAHNA OANCTAHLUMOHHbIX
OBPA30BATE/IbHbIX TEXHOIOIMMA B MEOULIMHCKOM OBPA30OBAHUN

C. B. Mapkenosa', [I. M. ®egotos? =, A. B. Xpomosa?, O.B. Vesnesa’

T Poccuiickunii HaumMoHanbHbI MCcneoBaTenbCkuii MeanumMHeKnin yHueepcutet umM. H.W. Muporoea, Mockea, Poccus
2 CeBepHblil rocyaapCTBEHHbIA MEONLIMHCKUIA YHUBEPCUTET, ApXaHrensck, Poccus

Llenbto nccnenoBaHnst SBASiNACh rMrveHnyeckast oLeHKa MCnonb30BaHKs AMCTaHLMOHHBIX 06pasoBaTenbHbix TexHonormii (OT) obyHatoLLmMmMcs MEAULIMHCKOrO
BY3a B nepviog naHgemun COVID-19. Bbinn padpaboTaHbl aHKETbI, Copep»allme BOMpOCh! MO YPOBHIO MHAOPMUPOBAHHOCTH OByHatoLLmMXcs O drakTopax
pyicKa, CBsi3aHHbIX C NMPOBefAeHNeM ANCTaHUMOHHOMO 0bydeHus (LO), 06 opraHu3aumm negarornyeckoro npouecca B nepviog OO v cy6bekTuBHoOM olerke JO.
Viccneposanve nposeaeHo B Aekabpe 2020 ropa. B Hem npuHsinm ydactre 508 obydarowmxcs GrAQY BO PHVIMY nm. H.W. Muporosa n ®re0Y BO CrMy
(r. ApxaHrensck). Ctatnctndeckas 06paboTka AaHHbIX NMpoBefeHa ¢ ncnonb3osaHnem Statistica 13.0. CTaTMCTUHECKYIO 3HAYMMOCTb Pa3INHNA KA4ECTBEHHbIX
[aHHbIX OLIeHVBaNM C MOMOLLbIO KpUTepUst Xu-KBagpat MupcoHa. Kputnieckunii ypoBeHb 3Ha4MMOoCTI NpuHuMani npu p < 0,05. PesynTtatel CBUAETENbCTBYIOT
O TOM, YTO MOMNOXKUTENBHYIO CYOBEKTVBHYIO OLEHKY athdekTnBHOCTY peanmsaumn JOT B nepuog naHaemumn COVID-19 gann 80% onpoluenHbIX. B kadecTse
OBBEKTVBHOIO KPUTEPKS YCBOEHNA MaTeprana npu peamsaumm JOT 66110 NpoBeaeHo N3ydeHne AnHaMmKi yCneBaemMoCT OMPOLLEHHDBIX. Hamu He BbisiBNEHbI
CTaTUCTUHECKN 3HAYMMbIE PA3NNHMS B AVHAMUKE YCreBaeMoCTy 0by4atoLLyXCs [0, BO Bpems 1 nocne nepexofa Ha [JO. Takim 06pa3om HECMOTPS Ha BbICOKYIO
rOTOBHOCTb OByHaroLLxcs MeguumHekoro BY3a K ncnonbsosaHmio anemerToB [JOT B obpasoBaTensHOM npoLlecce, TpebyeTcs CoBepLUEHCTBOBaHME (HhopM
npenofasaHns, BHeAPeHe akTBHbIX (DOPM, COBEPLUEHCTBOBAHME YMEHNI NPO(ECCOPCKO-NPENOAaBaTENBCKOro cocTasa 1 hOpMMPOBaHNE y OBYyHaOLLMXCS
KOMMETEHLI, CBSA3aHHBIX CO 3A0POBLECOEPEKEHNEM, KOTOPbIE OHW MOTYT Peann3oBbiBaThb Kak Mpu o4HOM, Tak v npu JO.
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The experience of delivering medical education through distance
learning technologies (DLTs) during the COVID-19 pandemic
which broke out in 2020 is yet to be understood. Although DLTs
have been proved to facilitate the learning process, there are
still doubts whether students and teachers are ready to use
DLTs on a regular basis [1, 2]. According to a recently published

meta-analysis, hybrid education, i.e. the combination of in-
person classroom instruction and online learning, results in better
knowledge assimilation by medical students in comparison with
purely in-person or purely online learning [3].

Maintaining and improving student health is a priority, so
the impact of DLTs on student health should be thoroughly
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investigated. Higher education institutions play the leading
role in shaping the personality of tomorrow’s doctors and their
competencies, even when faced with the challenges of DL [4, 5].

The aim of this study was to assess the impact of DLTs
on the daily routine and health of medical students during the
COVID-19 pandemic.

METHODS

The Department of Hygiene (Faculty of Pediatrics, Pirogov
Russian National Research Medical University) designed an
online survey distributed via Google Forms [6]; the authors
of the survey were qualified in general hygiene, hygiene
education, hygiene of children and adults, and epidemiology.
The questions were intended to measure the awareness
of students about the risks associated with DL, assess the
organization of the learning process and elicit students’ opinion
about online education as such.

The study was conducted in December 2020 and enrolled
508 first to sixth year students of Pirogov Russian National
Research Medical University (Moscow) and Northern State
Medical University (Arkhangelsk). The mean age of the
respondents was 20.5 years; 80% of the respondents were
females. The study included students who gave informed
consent to participate and returned clearly and accurately
filled-in questionnaires. Exclusion criteria: not being a student,
no informed consent to participate, the questionnaire form filled
out incorrectly.

The study was approved by the Ethics Committee of
Pirogov Russian National Research Medical University (Protocol
No. 203 dated December 20, 2020). The study did not pose
any health risks for the participants and met the standards of
biomedical ethics.

Statistical analysis was carried out in Statistica 13.0
(StatSoft Inc.; USA). For categorical variables, the significance
of differences was assessed using Pearson’s chi-square test.
The effectiveness of DLT implementation was assessed using
regression analysis. Differences were considered significant at
p < 0.05.

RESULTS

The survey revealed that 98% of the respondents did not have
any difficulty using DLT because they were initially gadget-savvy
and their ICT (information and communication technologies)
skills were quite good.

When assessing the benefits of transitioning to DL, the
students indicated that they did not have to use public transport
and that DLTs were a time-saver (27 %); they also found they had
more time on their hands that could be spent on studies, sleep
(24.5%) and work (20%); 10% of the respondents underscored
the convenience of using ICT for learning and the high quality
of online lectures.

The downsides of DL included the lack of skill practice
(84.5%), declining motivation to study (15%), the absence of in-
person communication with faculty and other students (15%),
health problems (13%), and technical issues, such as the
availability of electronic devices, workstation-related problems,
problems with Internet access, poor ICT skills, etc. (5%).

When describing their daily routine and leisure activities
during the distance learning period, 60% of the respondents
reported they had more free time and 63% of the respondents
reported an improvement in their daily routine. Of those
respondents who had a part-time job (35.5%), 68.5% reported
that it was easier for them to combine work and studies during
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the distance leamning period. Faculty efforts were positively
recognized by 70% of the participants.

A medical student has to master a variety of very
complicated disciplines. So, the respondents were asked
to name subjects that could not be mastered through purely
online education. The list included anatomy, histopathology,
biochemistry, pathological anatomy, topographic anatomy,
emergency surgery, clinical subjects like internal diseases and
pediatrics. DL-related stress and adaptation difficulties were
reported by 17% of the respondents; 64.2% of the respondents
reported that it took them longer to do their homework during
the DL period.

The regression model (p = 0.017) describing the subjective
assessment of students’ emotional attitude to DL (values > 1
point designate positive attitude, values < 1 point designate
negative attitude) does not contain variables associated with
age, sex, year of study, academic performance, the ability to use
electronic devices, and technology requirements for distance
learning. The equation contains variables (1) associated with
the absence of stress during the transition to DL, appreciation
of the form in which learning materials were presented, and
relationships between peers and between students and faculty:

Y=0.73+0.22X1 + 0.18X2 + 0.09X3 - 0.21X4 - 0.12X5 —
0.14X6 (1), where

X1 is the absence of stress during the transition to DL;

X2 is the appreciation of the form in which learning materials
were presented (the high quality of online lectures and classes);

X8 is the opportunity to combine work and studies;

X4 is the negative impact on daily routine and less free time
due to spending more time on home assignment;

X5 designates a declining relationship between peers;

X6 designates a declining relationship between students
and faculty.

That said, the quality of distance learning implementation
can be inferred from the assessment of its effectiveness by
students. The regression model (p = 0.001) describing the
subjective assessment of DL effectiveness by students (values
>3 points indicate positive assessment) contains variables (2)
associated mostly with the organization of the learning process
and faculty efforts:

Y=276+0.13X1 + 0.21X2 + 0.22X3 - 0.14X4 — 0.19X5 —
0.14X6 (2), where

X1 is good health (self-assessment);

X2 is an improvement in daily routine and more free time;

X8 is the appreciation of faculty efforts;

X4 is difficulty adapting to DL;

X5 is a dislike of learning material presentation;

X6 is a dislike of knowledge assessment formats.

On the whole, 80% of the respondents thought that DLTs
were implemented effectively.

The subjective assessment of DLT implementation reflects the
student’s perception, in the first place. Anotherimportant indicator of
knowledge assimilation is the dynamics of academic performance.
We asked the respondents to evaluate their academic performance
before, during and after the distance learning period. The analysis
of the obtained data did not reveal any significant differences in the
dynamics of the learning process.

The number of students with excellent performance was
stable (7.7%+1.2%). The same was true for the respondents
with excellent or good performance (55.3+5.0%, 64.2+5.0%,
56.5+5.0%; p = 0.21). The proportion of students whose
performance was different from good or excellent (e.g.
satisfactory) remained unchanged, too. However, some
students reported poor academic performance during and
after the distance learning period. This can be explained by
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decreased motivation to study online, difficulty self-disciplining
and technical issues.

Of all students who had experienced DL, 78.7% said
they would prefer in-person classroom learning, with small
additions of DLTs. According to 66.7% of the respondents,
the combination of traditional learning formats and DLTs could
improve content assimilation. Only 9.8% of the students were
opposed to using DLTs in the learning process.

Thus, medical students are ready to use DLTs in the learning
process if they are not stressed, experience no adaptation difficulties,
do not suffer from declining relationships between each other and
faculty, and the learmning process is organized (to the greatest
possible extent) in a traditional manner (traditional presentation
of learning materials, traditional knowledge assessment formats,
having an opportunity to interact with teachers). About 47.8% of
the respondents mentioned the need for being able to use and
incorporating health-friendly technologies in the learing process.

DISCUSSION

DLTs involving the use of stationary and mobile electronic
devices that impact students’ health are a new element of the
learning process (7, 8, 9, 10].

Foreign publications have identified a number of problems
in teaching medical students. The integration of DLTs into the
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