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Abstract

Introduction: The coronavirus infection (COVID-19) poses a concern for medical professionals. While attention has
been given to front-line clinicians, very little is known about the impact of the pandemic on the health of medical students.

Aim: The study aims at assessment of emotional reactions and basic feelings in association with specific coping
strategies among a sample of medical university students in Kazakhstan during the COVID-19.

Material and methods: A cross-sectional self-administered survey was undertaken in 279 students of Semey Medical
University. Measurement tools included the visual-analog scales (VAS) for the evaluation of the basic emotions/feelings and
coping behaviours and the Hospital Anxiety and Depression Scale to detect potential signs of depression and anxiety. Data
comparisons were provided using the ANOVA and Kruskal-Wallis tests. Logistic regressions with odds ratio (OR) calculation
were used to identify those demographic characteristics and coping activities that were related to depression and anxiety
during the COVID-19 quarantine.

Results: Overall, 17.6% of the respondents had symptoms of anxiety and 30.0% experienced depression, while 3.6%
reported intense fear, 5.7% anger, 9.3% boredom, and 5.7% disappointment. The mean of the anxiety score was
significantly higher among undergraduate students (p=0.019) and residents trianees (p=0.035). While undergraduate
students and interns were more likely to engage in physical activities (p=0.020), write diaries (p=0.029), and play
videogames (p=0.008), residents and postgraduate students engaged more with clinical activities as a coping mechanism to
reduce stress (p=0.006). The odds of having anxiety symptoms were 1.56 times higher for those who reported active
blogging in social media during the lockdown. In contrast, self-education was inversely related to the presence of anxiety
symptoms (OR = 0.73). For depressive symptoms, age (OR=0.88), focusing on self-education (OR=0.68) and television
watching (OR=0.76) were the alleviating factors in the multivariate regression model. Individuals using alcohol were 1.65
times more likely to develop depression.

Conclusions: The study provides the first insights into the emotional reactions and the coping strategies adopted by
Kazakhstani medical students during the COVID-19 quarantine. Findings will inform future preventative efforts to safeguard
their health, especially during challenging times.
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Bepenue: KopoHasupycHas uHcekums (COVID-19) aBnsieTcs NOBOAOM ANS 3HAUMTENBHOM 03ab04EHHOCTM cpean
MeanLMHCKONM obLiecTBeHHOCTU. B TO Bpems, kak Gonbluas YacTb BHUMaHWUS yAENseTcs KnuHuuucTam, paboTtarwmm Ha
nepesoBoON ANUAEMNW, O4EeHb OrpaHUYEHHbIE AaHHbIe AOCTYMHbI O BAUSHUM NaHOEMUW HA 300POBbE CTYAEHTOB-MEAMKOB.

Lenb: [laHHoe uccnefoBaHue HanpaBneHO Ha OLEHKY 3MOLMOHaNbHbIX peakumii 1 6a30BbIX YyBCTB B accouuauum ¢
OnpeseneHHbIMA KOMWHI-CTpaTervsiMu cpean BblOOPKW CTYAEHTOB MEAMUMHCKOTO yHMBepcuTeTa KasaxcTaHa B yCroBusX
coumanbHbIX orpaHuyeHuit no COVID-19.

Martepuanbi u MeToabl: MonepeyHblit onpoc 6bin npoeeaeH cpean 279 ctyneHtoB HAO «MeguumHcKuin yHUBEPCUTET
Cemeit». OUEHOYHbIE MHCTPYMEHTbI BKMKYanM B cebs BuU3yarnbHO-aHanoroBble LWKanbl Ans u3mepeHust 6a3oBbix
3MOLMIA/YYBCTB W KOMWHIOBbLIX AENCTBUIA, @ Takke FocnuTaneHyto LLkany oueHku Tpesoru n genpeccun. CpaBHEHWE LaHHbIX
NMPOBEAEHO C MOMOLLBI OFHO(AKTOPHOTO AMCNEPCUOHHOTO aHanuaa u Tecta Kpyckana-Yonnuca. Jloructuyeckas perpeccus
C pacyeTom oTHoweHus wancos (OLL) ucnonb3oBaHa 4N1st ONPeAeneHns geMorpaduyecknx XapakTepucTuk U KOMWHIOB,
KoTopble ObInK CBA3aHbI C AENpeccHen 1 TPeBOroi B yCroBusx kapaHtuHa no COVID-19

PesynbTatbl: B obwwem, 17,6% pecnoHaeHToB umenn TpeBoxHble cumntombl, 30,0% nepexusanu genpeccuto, 3,6%
coobLanu 0 3HauuTensHOM CTpaxe, 5,7% - o rHese, 9,3% - 0 ckyke, 5,7% - 0 pasouaposaHuu. CpegHuin ypoBeHb 6annos no
Lkane genpeccuu Obin 3HAUMTENBHO Bbile cpean cTyaeHToB-6akanaspos (p=0,019) u pesugeHTos (p=0,035). CTyoeHTbI
nporpamm OakanaepuaTta M WHTEpHbI Yalle cooblanu, uto 3aHumatotcs cnoptom (p=0,020), BegyT aHeBHukn (p=0,029),
urpaioT B Buaeounrpbl (p=0,008), utoBbl cCnpaBnTLCS CO CTPECCOM. B TO e Bpems yyallmecs pesuaeHTypbl, MarucTpaTypbl v
LOKTOPAHTYpbl CMPaBnsNCb CO CTPECCOM, COCTPEAOTOUMBLUMCH HA KnuHMYeckon gestenbHocTn (p=0,006). LUaHchb
oBHapyxeHus TPEBOXHbIX pacTporcTB Obinn B 1,56 pa3 BbIlLe CPEAM TEX YHALLMXCS, KTO aKTUBHO 3aHMMArCs HamncaHuem
OHNanH 6noros. Hanpotue, camoobpa3oBaHne AeMOHCTpUpoBano obpatHyto cBa3b ¢ cumnTomam Tpesoru (OLL=0,73). Ons
penpeccumn, Bo3pacT (OLL=0,88), cocpemotodeHHocTb Ha camoobpasoBaHum (OLL=0,68) n npocMoTp TENEBW3MOHHBIX
nepegay u cunbmos (OLL=0,76) Obinu dakTopamm 3awuTbl B perpeccroHHon mogenu. LaHc passutus genpeccn npu
ynoTpebnexnn ankorons sospactan B 1,65 pas.

BoiBogbl: [laHHOE wccnegoBaHWe CnocoBCTBYET MEPBMYHOMY MOHMMAHMIO B OTHOLIEHWM 3MOLMOHANBHOMO
pearMpoBaHMs W KOMWHr-CTpaTerml Cpeay KasaxCTaHCKUX CTyaeHToB-megukoB B ycnosusix COVID-19. Haxogku
nccnegoBaHus MoryT BbiTb MCMONb30BaHbl AN 060CHOBaHWS! MPEBEHTMBHBIX YCUMUIA NS 3aLUMThl 340POBbS Y4aLLMXCS,
0COBEHHO B YCMOBMSIX 3HAYUTENbHBIX BbI30BOB.

Knroyeenie cnosa: kapaHmun, COVID-19, Oenpeccusi, mpesoea, KonuHe.
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Kipicne: KopoHasupycTblk uHekuus (COVID-19) meauumHa Kofambl apacbliHa alTaprbikTan anaHaayLbimblk
Tyabipadbl. AnAbiHFbl KaTaprbl SnNMAeMWsda XYMbIC ICTEWTIH KnuHMUMCTEpre Ken keHin OerniHce Ae, meauumHa
CTYLEHTTEPIHIH, AeHcaynbIFbIHA NaHAEMUSHBIH TUMi3ep acepi Typarbl AepekTep eTe WeKTeyni.

Makcatbl: Byn 3eptrey COVID-19 aneymetTik LekTeynep xarganbiHga KasakctaH MeguuuHa yHUBEPCUTETIHIH,
CTYZeHTTepi apacblHparbl Genrifi kypec cTpaTervsiciMeH GainaHbICTbl SMOLMOHaNAbl peakumsnap MeH 6asanbik
cesimaepai baranayra barbiTTanfaH.

Matepuanpgap meH agictep: KengeHeH cayanHama «Cemelt MeguumHa yHuepeuteTi» KeAK 279 ctygeHTi apackivaa
eTkisingi. baranay KypangapbiHa 6asansik amouusnap/cesiMaepai enweyre apHanFaH Bu3yanbabl-aHanorTbIK Lkananap,
COHbIMEH KaTap Masacbi3gblK neH aenpeccusiHbl 6aranayasiH FocnuTanbablk Wkanackl Kipgi. [epektepai canbictbipy Oip
chakTopnbl Aucnepcusnblk Tangay xoHe Kpackan-Yonnuc Tectici apkbinbl xypridingi. Covid-19 6oMblHWA KapaHTUH
XaFaanblHAaFbl fenpeccyst MeH Masachl3fiblkka bainaHbICTbl AeMorpadusnbiK cunaTTamManap MeH KOMUHITEPIH aHbIKTay
YLWiH MyMKiHZiK KaTbiHackl (MK) ecentey apekbinbl NOTUCTUKANbIK PErpeccus KonaaHbinzp!.

Hatmxeci: Xannbl, pecnoHgertTepaiH 17,6%-biHoa masacbisgblk 6enrinepi 6onFaH xaHe 30,0%-bl AenpeccusHbl
BacTaH KewkeH, 3,6%-bl KOPKbIHbILW Typanbl, 5,7%-bl - awwy Typanbl, 9,3%-bl-3epiry Typanbl, xaHe 5,7%-bl - TyHiny Typansl
xabapnapgbl. [enpeccus wkanacel GoibiHWwa opTawa 6ann 6Gakanaspuat cTyaeHTTepi (p=0,019) meH pesugeHTTEp
apacbiHga awTapnbikTailt xorapbl Gongbl (p=0,035). BakanaBpuat 6argapnamacbiHbiH, CTYOEHTTEPI MEH MHTepHOep
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CTPECCTi KEHY YLWIH CropTneH wyfbingaHatbiHbiH (p=0,020), kyHaenik xypriseTiHiH (p=0,029), beitHe onbiHgap (p=0,008)
OfHalNTbIHgApb! Typanbl xui anTTbl. COHbIMEH KaTap peauaeHTypa, mMaructpaTtypa XaHe AOKTOpaHTypada OKUTbIHOap
KnuHukanslk kpiametke (p=0,006) womy apkbinbl cTpeccTi keTepreH. Masachi3abiKTbl aHbIKTay MyMKIHAir 6enceHai oHnaiH
Brortap kasymeH aiHanbicaTblH OKyLbinap apaceliHga 1,56 ece xofapbl Gongbl. KepiciHwe, e3piriveH 6inim any
Ma3achI3ablK cumnTomMaapbiMeH kepi bannaHbicTel kepeeTTi (MK=0,73). flenpeccus ywin, xacsl (MK=0,88), e3airiHeH 6inim
anyra worblipnany (MK=0,68) xaHe Tenesususansik xabapnap meH dunemaepai kepy (MK=0,76) perpeccusnbik mogenbae
Kopray haktopnapsl 6ongpl. Ankoronbai TYTbIHY Ke3iHAe AenpeccusHbl 4aMbITy MyMKiHAIM 1,65 ece ocrTi.

KopbiTbiHabl: byn 3eptrey COVID-19 xarpaiblHAarbl KasakCTaHAbIK MeauuMHa CTYAEHTTEepiHiH apacbiH4aFbl
3MOLMOHANbl pPeakuusicbl MEH Kypecy CTpaTeruscbl Typanbl anfallkbl TYCIHKTI JamblTyFa biknan etegi. 3eptrey

HOTWXenepi OKyLIbINapAblH, AEHCAYbIFbIH CaKTay YLUiH anablH-any 9peKeTTepiH Herisgeyre nanganaxyra 6onagp!.
Tywingi ce3gep: kapaHTuH, COVID-19, aenpeccus, Masachi3ablK, KOMUHT.
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Introduction

The coronavirus pandemic poses an unprecedented
challenge for the global community. A high speed of the
infection spread and a dramatic growth in the number of
fatalites cases caused by the coronavirus infection
(COVID-19) indicate the gigantic burden for the public
health, economy and social life [35]. The strict lockdown
regimes generated an unprecedented emergency situation,
especially for medical professionals, who made sustained
efforts to contain the pandemic and adapt treatment
standards for the new COVID-19 outbreak, while exposing
themselves to virus exposure and contamination [23]. In
accordance with the recommendations of the ‘Centers for
Disease Control and Prevention’ (CDC) in the United
States, any precautions involving medical staff should be
implemented proactively in order to avoid contagion risks
also for other staff and patients [7]. The constant update of
clincal guidances during the COVID-19 period reflects the
colossal work undertaken by international experts and
research staff to introduce new effective and efficient
standards for COVID-19 associated medical conditions [25,
31]. For example, the World Health Organisation (WHO)
(WHO), the CDC, the National Institute of Health, the
European Respiratory Society among many other health
organisations have promptly released exhaustive set of
clinical recommendations and other useful online resources
[11, 24, 34]. In Kazakhstan, COVID-19 protocols have been
updated ten times since the start of the outbreak in March
2020 [3]. The underlying principle for every medical expert
in the country during COVID-19 is the following: the more
evidence-based approaches will be introduced and
established in the practice, the more intensive the
informational flow will be [5, 17, 20]. However, the large

amount of clinical guidances and information made
available during the pandemic has been accompanied by a
myriad of public news and sometimes contradictory and
unreliable messages released by the media that pose
additional pressure to medical professionals who are under
constant public scrutiny [10].

Such a phenomenon affects different clusters of
expertise: from medical students to researchers [29]. The
first reports on the drastic impact of pandemic challenges
on both stress perception and anxiety among medical
students were published since April 2020 [2, 6]. Cao et al.
for instance pointed out that having relatives or
acquaintances infected with COVID-19 was a risk factor of
increased anxiety in medical college students, especially if
living in urban areas, while family income stability and living
with parents were protective factors against anxiety.
Authors concluded that the mental health of college
students should be monitored during epidemics as this
social group represents an instrumental human capital for
the stable development of medicine and public health
practice [6]. In Kazakhstan, pandemic precautions entailed
the migration of clinical activities to remote theoretical
programmes in mid March of 2020. The preliminary results
of the first attempt to assess the stress perception in
medical students demonstrated the substantial rate of
depression and anxiety in the medical university community
[21.

In order to address such a knowldege gap, this study
aims at assess emotional reactions and basic feelings in
association with specific coping strategies among medical
university students in Kazakhstan during the COVID-19
pandemic. The objectives were: (a) to compare the
emotional reactions and coping strategies of different
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educational groups; (b) to investigate the relation between
the particular coping strategies and depression/anxiety
symptoms.

Methods

The study was conducted at Semey Medical University,
which consists of three administrative units: a central
campus and two branches (in Pavlodar and Oskemen). The
study subjects were the students of all of three units who
enrolled into an online survey, upon receiving informed
consent. The cross-sectional self-administered survey was
developed with the Google Form programme and included
five domains regarding socio-demographic characteristics,
lockdown conditions, perception of psychological stress,
depressive and anxious symptoms and coping strategies
practied during the quarantine. A cover letter with the study
information was disseminated via student online networks
(e.g. mailinglists, fora). The sampling followed a “snow ball”
procedure by multiple reposting of the cover letter and the
bilingual Kazakh and Russian survey link through
WhatsApp and Telegram channels. Given that the odds
ratio (OR) derived from binary logistic regression was a
primary objective of the study, the target sample size was
calculated on the basis of our own pilot data according to
the proportion of those involved in a a self-care coping
strategy (e.g. self-education among the students based at
the Pavlodar Branch of SMU) [2]. For this aim we used an
online calculator designed by the Centre for Clinical
Research and Biostatistics [8]. The minimal sample size
was calculated at the level of 269 subjects (Figure 1). The
survey was open between 23 and 30 April 2020.

Hypothesis: Two-Sided Equality for binary covariate
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Figure 1. Sample size calculation.

The measurement tools in the survey forms included
multiple-choice questions and visual-analog scales (VASS).
For the assessment of depression and anxiety symptoms
the Hospital Anxiety and Depression Scale (HADS) was
used. The HADS provided screening detection of affective
symptoms at clinical or subclinical level. The core emotions
and basic feelings were also measured with VAS from “0” to
“5”. Additionally, all the respondents were asked about the
personal relevance of particular ways of overcoming stress

during the quarantine, including both positive/adaptive and
negative/disadaptive behavioral coping strategies, using a
five-point VAS.

Statistical analysis

Statistical analysis was based on descriptive,
comparative and inferential statistical methods. Descriptive
data were presented as frequency in absolute numbers (n)
and percentages for categorical variables (%), as well as
mean (M) and standard deviation (SD) for numerical
variables with normal distribution. Those numeric variables
that did not have normal distribution were described with
medians (Me) and interquartile ranges [IQR]. For
numerical variables, data comparisons were provided with
the ANOVA and Kruskal-Wallis tests (H), accompanied by
posterior paired comparisons with Bonferroni corrections.
The level of significance was set at p-value (p) < 0.05.
Bivariate and multivariate logistic regressions were used to
detect those demographic characteristics and coping
activities that were related to the depression and anxiety
during the COVID-19 quarantine. All analytical procedures
were performed with the Statistical Package for the Social
Sciences (Version 20.0, SPSS Inc., Chicago, IL, USA).

Ethical considerations

The protocol of the study was approved by the Local
Ethics Committee of Semey Medical University
(23.04.2020, No.9).

Results

Among the 279 respondents, 209 (74.9%) were
females. The mean age of males was 24.61 + 0.49 year
and that of females was 23.82 + 0.21 year. A substantial
majority were Kazakh - 242 students (86.7%). The
distribution of the sample by the study programs was as
follows: undergraduates, 29.7% (n=83); interns, 48.8%
(n=136); residents, 18.3% (n=51); students of master
programs, 2.5% (n=7); and two PhD students. Over the
period of the quarantine, 224 respondents (80.3%) lived in
the cities, 55 students (19.7%) resided in rural areas. Over
a half of the respondents (n=143) lived with parents or
relatives. Married respondents (n=88) lived with their
partners, in some cases in the form of extended families in
one household (n=14). Only 17.2% of the respondents
shared flats with their friends or lived on their own.
Overall, 211 respondents (75.6%) suspended clinical
practice at hospitals due to the quarantine restrictions.
The other respondents continued working in clinics as
trainees (10.8%) or as paramedics (13.6%) in parallel with
their studies. Of all the respondents staying indoors for
more than 12 hours a day (82.1%), 69 respondents
(24.7%) reported spending their entire days under the
lockdown.

The characteristics of emotional reactions at the time
of the lockdown indicated that up to 17.6% of the
respondents had symptoms of anxiety and 30%
experienced depression, while 3.6% reported intense fear,
5.7% anger, 9.3% boredom, and 5.7% disappointment. In
contrast, more students experienced positive emotions
and feelings: compassion, 8.2%; cheerfulness, 10%;
hope, 17.6%.

Table 1 displays results of HADS and VAS for the
entire sample and compares them between different
educational groups.
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Table 1.
Characteristics of emotional state and reactions, by educational group.
Parameters Total (n=279) Undergra- Interns Residents Master and PhD p
duates (n=83) (n=136) (n=51) students (n=9)
HADS score M+SD M+SD M+SD M+SD M+SD ANOVA
Depression 5.45+0.22 5.89+0.42 5.17+0.27 5.45+0.58 5.67+1.08 0.581
Anxiety 4.4940.22 5.21+£0.43 3.65+0.30 5.29+0.51 5.89+0.77 0.003
VAS score Me [IQR] Me [IQR] Me [IQR] Me [IQR] Me [IQR] H-test
Sadness 1.0 [0, 2.0] 1.0[0, 3.0] 010, 2.0] 1.0[0, 2.0] 2.0]0, 3.0] 0.080
Discourage-ment 1.0 [0, 2.0] 1.0[0, 3.0] 010, 2.0] 1.0[0, 2.0] 2.0]0, 3.0] 0.184
Fear 1.0]0, 2.0] 1.0]0, 3.0] 0.510, 2.0] 1.0]0, 3.0] 2.0[1.0,2.5] 0.026
Anger 010, 2.0] 1.0]0, 2.0] 010,1.0] 1.0]0, 2.0] 1.0]0, 3.0] 0.012
Disappointment 1.0]0, 2.0] 1.0]0, 3.0] 010,2.0] 010,2.0] 2.0]1.0,2.0] 0.140
Loneliness 010, 1.0] 010,2.0] 01[0,1.0] 010,1.0] 010, 3.0] 0.638
Hopelessness 010, 2.0] 1.0[0, 2.0] 01[0,1.0] 010, 2.0] 1.0[0, 3.0] 0.196
Despair 010,1.0] 010,2.0] 010, 1.0] 010,1.0] 010, 3.9] 0.173
Apathy 010,1.0] 010,2.0] 010, 1.0] 010,2.0] 1.0 [0, 3.0] 0.494
Boredom 1.0 [0, 2.0] 2.0]0,4.0] 1.0 [0, 2.0] 010,2.0] 010, 1.5] 0.005
Compassion 1.0[0, 3.0] 1.0[0, 3.0] 1.0[0, 3.0] 1.0[0, 3.0] 2.011.0,2.5] 0.608
Cheerfulness 20[1.0,3.00 |20[1.0,400 |20[1.0,35] |2.0[1.0,3.0] |3.0[1.0,3.5] 0.931
Hope 3.0[1.0,40] |30[1.0,400 |3.0[1.0,40] |2.0[1.0,3.0] |2.0[10,3.0] 0.254

HADS - the Hospital Anxiety and Depression Scale;

VAS - visual analogue scale;

Statistics are P values for ANOVA/Kruskal-Wallis test (H);

M - mean; SD - standard deviation; Me — median; IQR - interquartile range.

The mean of the HADS score of depressive symptoms
did not differ among the educational groups, while the mean
of the anxiety score was significantly higher in the
undergraduates (p=0.019) and the residents (p=0.035).
Intense fear and anger were more likely to be expressed by
the undergraduates and residents in comparison to the
other groups. Moreover, while being under the lockdown,
the youngest students felt boredom substantially more

frequently than the others did.

Survey respondents were also asked to rate the
effectiveness of the various activities at coping with the
quarantine-related stress. The results of the comparisons of
the median VAS scores among the educational groups are
presented in Table 2. The undergraduates and interns were
more likely to do sport exercises, write diaries, and play
videogames, while the residents and master/PhD students
coped with the stress through clinical activity.

Table 2.
Stress coping activities, by educational group.
Total Undergradu Inters Residents Master and p
Activities (n=279) | ates (n=83) (n=136) (n=51) PhD(it_u;)ents
Me [IQR] Me [IQR] Me [IQR] Me [IQR] Me [IQR] H-test
Book reading 3[1,5] 31, 5] 3[1,4] 310, 4] 2[1,3.5] 0.442
Self-education 3[1,5] 31, 5] 312, 4] 2[1,5] 3[1.5,4.5] 0.663
Personal-growth activities 2[1,4] 3[1,4] 2[1,4] 21,3 2[1,4] 0.163
Internet surfing 3[1,5] 31, 5] 31,4 3[1,5] 3[2,4.5] 0.966
Blog writing 01[0,2] 110, 2] 01[0,2] 01[0,1] 110, 2.5] 0.318
Listening to music 3[1,5] 31, 5] 412, 5] 310, 5] 2[1,3.9] 0.109
Fitness and sport 3[1,5] 3[1,5] 3[1,5] 210, 4] 2[1.5,3.5] 0.020
Live communications 3[1,5] 411,5] 412, 5] 3[1,5] 3[1.5,5] 0.263
Online communications 42, 5] 42, 5] 42, 5] 3[1, 5] 3[1.5,4.9] 0.584
Clinical practice 210, 4] 110, 3] 210, 3] 3[1,4] 21[0,4.5] 0.006
Focusing on hobby 3[1,5] 411, 5] 3[1,5] 3[1,4] 4115, 5] 0.433
Diary writing 010, 2] 110, 3] 1[0, 2] 010, 1] 010, 1.5] 0.029
Alcohol and energy drinks use 010, 0] 0[0,0] 0[0,1] 010, 0] 010, 3.5] 0.143
Food cooking and tasting 2[1,5] 2[1,5] 2501, 9] 310, 4] 2[1,4.5] 0.651
Gaming 01[0,2] 110, 3] 01[0,2] 01[0,0] 010, 2.5] 0.008
TV watching 3[2,5] 412, 5] 411.25, 5] 3[1,5] 2[1.5,4.5] 0.520
Me - median,

IQR - interquartile range,
p — value for Kruskal-Wallis tests (H)
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We calculated the strength of the relationships between
demographic  characteristics, coping activites and
depression and anxiety symptoms (Table 3). Within the
multivariate models, the odds of having anxiety symptoms
were 1.56 times higher for those who reported active blog
writing in social networks during the lockdown. In contrast,

self-education was inversely related to the presence of
anxiety symptoms. For depressive symptoms, age, focusing
on self-education and TV watching were the alleviating
factors in the multivariate regression model. Notably, the
use of alcohol and energy drinks to overcome stress
resulted in 1.65-fold increase in the odds of depression.

Table 3.
Associations between depression, anxiety, demographics and coping activities.
Anxiety symptoms Depressive symptoms

FETEIEIE OR | 95%CI : yAgR 95%Cl | OR 952A)CI Z\og 95%Cl
Age 099 | 0.90;1.09 | 097 | 087;1.08 | 094 |0.851.04 | 0.88 | 0.78;0.98
Gender (male /female) 120 | 058;2.50 | 1.60 | 0.66;3.87 | 0.94 |051;0.71| 144 | 0.66;3.16
Self-education 0.77 | 0.64;0.93 | 0.73 | 0.57;0.94 | 0.74 |0.63;0.87 | 0.68 | 0.56;0.85
Internet surfing 087 | 072;1.05 | 1.03 | 075141 | 097 |0.83;1.13 | 143 | 1.09;1.87
Blog writing 1.25 | 1.04;1.51 | 1.56 | 1.21;2.02 | 1.05 |0.88:1.25| 1.03 | 0.82;1.29
Online communications 0.79 | 0.66;0.95 | 0.80 | 0.59;1.08 | 0.81 |0.69;0.94 | 0.87 | 0.67;1.11
Clinical practice 091 | 0.76;1.08 | 097 | 0.76;1.24 | 090 |0.77;1.05| 0.96 | 0.78;1.18
Alcohol and energy drinks use | 1.19 | 0.93;153 | 115 | 0.84;156 | 143 | 114,179 | 1.65 | 1.22;2.23
Gaming 194 | 077,112 | 095 | 0.73;1.24 | 099 |0851.15| 095 | 0.751.20
TV watching 0.81 | 0.68;0.97 | 094 | 0.71;1.25 | 0.81 |0.70;0.95 | 0.76 | 0.59; 0.97

OR - odds ratio,
AOR - adjusted odds ratio,
95% CI - 95% confidence interval.

Discussion

To the best of our knowledge, this study provides the
first investigation on the emotional reactions of medical
students in Kazakhstan and provides novel insights on the
role played by coping strategies to mitigate the affective
symptoms during the COVID-19 quarantine restrictions.

The results of the study revealed a high prevalence of
depression (30%) and anxiety (17.6%) among the medical
students from SMU. The comparison of the depression and
anxiety symptoms according to the HADS scores
demonstrated that interns experienced less intense anxiety.
Depressive symptoms did not significantly differ among the
educational groups. Similarly, the self-assessment of the
particular negative and positive emotions/feelings revealed
the presence of at least one intense emotion in up to one
fifth of the respondents. The undergraduate students rated
more frequently their fear and boredom as strong. We were
able to uncover the higher prevalence of active coping
strategies focusing on self-development (self-education,
personal growth, sport, book reading), and social-contact
support (online and face-to-face communications). These
various coping strategies were more prevalent among the
undergraduates and the interns, while the postgraduates
considered their clinical practice as an effective aid in
overcoming COVID-19 stress. Even though avoidant coping
mechanisms (alcohol use and gaming) were not at high
prevalence among the respondents, drinking behavior
revealed significantly higher odds of depressive symptoms.
Likewise, active blog writing was found to be a risk factor for
anxiety symptoms. Based on our previous findings, we
supposed that blogging might be connected to greater
exposure to informational bombardment from various
sources, including those spreading unreliable intimidating
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data [2], as also highlighted in a recent consensus guidance
on the problematic use of the Internet during the COVID-19
pandemic [19]. Alcohol use as avoidant coping, associated
with an increased risk of depressive symptoms, was
exhaustively discussed in a number of publications [14, 15,
27], including those forecasting repercussions of the
COVID-19 social distancing [9, 21, 28].

Previous studies, undertaken before the emergence of
COVID-19, found that medical students experienced
depression and anxiety at a higher rate than the general
population or students from other specialties [1, 13, 22, 26].
In this sense, the active coping strategies play a key role for
stress management in terms of adjusting to the challenges
of theoretical and practical education, to financial
constraints [12]. Our findings about positive and negative
coping strategies’ relation to depression and anxiety
correspond with the literature data on the importance of
variety of the strategies practiced and intensity of their use
[16]. Meanwhile, the COVID-19 pandemic, posing
unprecedented  psychological —pressure, has been
associated with changes in the coping repertoire. According
to Umucu and Lee (2020), the COVID-19 stress in general
population was positively associated with the following
coping strategies: self-distraction, denial, substance use,
behavioral disengagement [32]. In contrast, our findings
revealed higher prevalence of positive coping activities and
emotions/feelings (hope, cheerfulness, compassion) in
medical students. The literature analysis shows that all
internationally recommended coping strategies for COVID-
19 stress are actively practiced by the respondents focusing
on physical activities, self-development, and education [18].

Another point of our attention is the difference in
experiencing particular emotions and feelings in specific
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educational groups. To the best of our knowledge, there are
no published data on the exact emotional features among
undergraduate, graduate and postgraduate medical
students in light of the COVID-19 precautionary measures.
Our results, including prevalent fear, boredom and anxiety
in the undergraduates, along with an adverse link between
the age and the depression HADS score, demonstrated
important implications for the future development of tailored
mental-health prevention measures, especially for those of
younger age. This predominance might account for the
poorer emotional intelligence of first-years medical students
[30], their stronger need for interactive educational
approaches, with focusing not only on cognitive, but also on
behavioral and emotional competencies [4]. It also could be
connected with a more critical role of live peer contacts for
younger students [33], which were restricted to a certain
extent under the lockdown.

The study findings should be considered in light of
some limitations. First, the participants were recruited
through the limited number of social chats available to the
research team from the Pavlodar branch of SMU. By using
non-probabilistic sampling, the study findings on prevalence
should be generalized with cautions. Meanwhile, a number
of studies conducted in other medical universities revealed
similar levels of depression and anxiety [6, 14]. Secondly,
we were unable to examine the actual change of the
students’ emotional states during the COVID-19 due to
shortcomings of the cross-sectional design. However, the
survey's focus on a two-week period of the lockdown
allowed us to capture the actual emotions and feelings
under the lockdown. Third, the sample size limited the
number of factors tested in the regression models and
minimized the model fitness. Despite this limitation, we
were able to detect several predictive variables in the
model, and differentiate their roles as alleviating or
deteriorating factors with respect to negative emotions
during the COVID-19 lockdown.

Undertaking the pilot assessment of the emotional
reactions to the pandemic precautionary measures, our
study offered novel insights into mental health risks and
threats during COVID-19. This is the first study of its kind to
consider the emotional adaptation to the lockdown
conditions in Kazakhstani youth in general and in medical
students in particular. The present findings warrant future
efforts to develop mental health preventive
recommendations especially for students with anxiety and
depressive reactions and negative (avoidant) coping
strategies.

Conclusions

1. The present study reported that up to a third of
medical students of SMU experienced depression, which is
consistent with international statistics in similar population
groups. While the respondents with anxiety comprised a
lower proportion (17.6%) of the sample, anxiety intensity
varied with each educational group.

2. The complexity of affective reactions during COVID-
19 was embodied in a wide spectrum of positive and
negative emotions that varied between different educational
groups and accompanied depression and anxiety.

3. Positive coping activities focusing on self-education,
self-development, social support and physical activities

11

were popular among medical students released from clinical
practice and exposed to distance education. Activities at
public health settings were the other key coping mechanism
that maintained its high relevance for the postgraduates
(residents, master and PhD students) during the COVID-19
quarantine.

4. Avoidant coping methods, which were proven to be
exacerbating factors for stress management, were found to
have an aggravating effect on depression (alcohol use) and
anxiety (blog writing) in the student sample, by raising their
risks 1.65 and 1.56 times respectively.
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