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RESULTS OF EPIDEMIOLOGICAL SURVEILLANCE FOR COVID-19 AMONG STUDENTS

AND TEACHING STAFF OF THE UNIVERSITY
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Organization of training in the context of COVID-19 pandemic demanded the development and implementation of active epidemiological surveillance for acute
respiratory infections in students and teaching staff of the Medical University. The study was aimed to identify the features of the COVID-19 epidemic process
among students and teaching staff in 2020-2022. The analysis of COVID-19 incidence among students and teaching staff in the academic years 2020-2021 and
2021-2022 was carried out. The study was conducted on 6293 students enrolled in the academic year 2020-2021, 6148 students enrolled in the academic year
2021-2022, and 772 teaching staff members. In the academic year 2020-2021, COVID-19 was detected in 681 students, among whom the cumulative incidence
(Cl) was 10.83 (95% Cl: 10.08-11.61) per 100 students, and 79 teaching staff members, among whom the Cl was 10.23 (95% ClI: 8.09-12.37); in the academic
year 2021-2022 infection was detected in 690 students, the Cl was 11.44 (95% Cl: 10.64-12.24) per 100 students, and 75 teaching staff members, the Cl was
9.71 (95% Cl: 7.62%-11.80%). In 26.3% affected individuals, COVID-19 was detected when contacting the University outpatient clinic. The incidence among
students living in the dormitories did not exceed that among students living in private apartments (o = 0.36), and no outbreaks were reported. There was a strong
positive correlation between the incidence among residents of St. Petersburg and the incidence among students (- = 0.77). Over the entire period, probable setting
of transmission was determined in 39.9% of infected individuals, contact most often (15.2%) occurred when working in the health care facilities. The incidence of
novel coronavirus infection (COVID-19) among students and teaching staff members in the academic years 2020-2021 and 2021-2022 is directly related to their
involvement in the COVID-19 epidemic process in St. Petersburg.
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PE3YNbTATbI 3NMNMAEMUONOIMMMYECKOIO HA3O0PA 3A COVID-19 CPEOU OBYYAKOLLINXCA
N NMPOPECCOPCKO-IMPEMNOOABATEJIbCKOIMO COCTABA YHUBEPCUTETA

C. A. Canraros’, A. B. Jlio6rmosa' = . M. lacan6exos?, A. B. Mernbuep', 3. B. JlonatuH!, B. V. AcnaHos!

" CeBepo-3anaaHbliii rocyAapCTBEHHbIN MEAUUMHCKIIA yHBEPCUTET MeHu . V1. MevHnkoBa MyHMCTepCTBa 3apaBooxpaHeHms Poccuickorn ®epepauin, CankT-INetepbypr,
Poccus

2 POCCUNCKUIA HAUMOHaUTBHBIA MCCNEn0BaTENbCKUN MEAVMLIMHCKIMA yHMBEpcUTeT uMmenn H. . TMinporoea, Mockea, Poccus

Opranuaaumsa oby4veHus B ycnosusix naHaoemu COVID-19 notpebosana paspaboTki 1 BHEAPEHNS akTUBHOMO 3NMAEMMONIONMHECKOro Haa3opa 3a OCTPbIMM
pecnupaTopHbIMK 3ab0neBaHNIMN cpeamn 0byHatoLLMXCs 1 Npodeccopcko-npenoaasatensckoro coctasa (MMC) MeanumHckoro yHuBepcuteTa. Llensto
paboTbl 6bIIO BbISBUTL OCOOEHHOCTMN anuaemmyeckoro npouecca COVID-19 cpeam obyqatowmxes n MMNC yHneepcuteTa B 2020-2022 rT. MNpoBeaeH aHanna
3abonesaemocTt COVID-19 cpeaun obyyatomxest 1 MIMC 3a 2020-2021 1 2021-2022 y4ebHble roapl. Mog HabnoaeHnem Haxoamnice 6293 obyyatoLyxest B
2020-2021 y4ebHoM rogy 1 6148 B 2021-2022 y4ebHom rogy, MMNC — 772 yenoseka. B 2020-2021 y4ebHom rogy COVID-19 BbisiBneH y 681 obydatoLerocs,
KyMynATVBHasA MHUMAeHTHOCTb (KI) 10,83 (95% A1 10,08-11,61) Ha 100 oby4atormxcsa n 79 venosek MMC — KN 10,23 (95% AW 8,09-12,37), B 2021-2022
y4ebHoM rogy — y 690 obyqatowmxesi, K/ 11,44 (95% [ 10,64-12,24) Ha 100 obyHatoxcs n 75 Yenosek MMC — KN 9,71 (95% AN 7,62%-11,80%). Y
26,3% 3aboneswmx COVID-19 mHdekuma Obina BbisiBneHa npu obpalleHn B NONMKIMHUKY YHBepcuTeTa. 3ab60n1eBaeMoCTb 0ByHaroLLMXCS, MPOXKUBAOLLIX
B OOLLEXUTUSAX, HE MpeBbilLasia 3ab0M1eBaeMOCTb Cpean Tex, KTO MPOXMBas Ha YacTHbIX adpecax (0 = 0,36), Takke He Oblo 3apEerncTPUPOBaHO BCrbILLEK.
HarpeHa cunbHas nonoxuTenbHas CBsidb Mexxy 3abonesaemocTbto xutenen CaHkT-INeTepbypra 1 3a6oneBaeMocTbio 0byHatoLmxes (r = 0,77). 3a BeCb nepunog,
BEPOSITHOE MECTO 3apakeHst ycTaHoBNeHO y 39,9% 3aboneBLunx, Havbonee HacTo (15,2%) — B MeaNLMHCKOM OpraH13aumm no Mecty paboTbl. 3aboneBaeMoCTb
HOBOW KOpoHaBupycHo nHdekupmer (COVID-19) cpeam obyHaroLmxcs 1 NpodeccopcKo-npenofaBaTensckoro coctasa 3a 2020-2021 n 2021-2022 y4ebHble
rofbl HanNpsiMyto 0OycroBneHa Nx BoBneyeHnemM B anvaemmyeckuii npouecc COVID-19 B CaHkT-lNeTepbypre.

KrntoueBble cnoBa: HoBasi KOPOHaBUPYCHas MHAEKLKIS, MPorakTUHeECKe MepONPUATAS, y4eOHbI MPOLECC, MEAUUMHCKAs OpraHn3aumst, anuaeMnosorm4eckimii
Haa3op
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This paper is a continuation of a series of articles on prevention
of the novel coronavirus infection spread among students and
teaching staff of the Mechnikov North-Western State Medical
University(hereinafter University) [1, 2].

During the COVID-19 pandemic many higher education
institutions were forced to switch to distance learning. However,
medical education cannot be effective without practical skills.
That is why it was decided to conduct workshop-type classes
and practical classes in the face-to-face format in the University's
classrooms since September 2020 in case the classes involved
developing practical skills. This resulted in the need to develop
and implement a number of preventive and anti-epidemic
measures taking into account the fact that medical students were
engaged in providing care to COVID-19 patients in both outpatient
and inpatient settings. Despite the fact that there are many
publications discussing the COVID-19 rate among students,
all these publications are based on the results of the questionnaire
surveys of students, not on the objective morbidity data.

The study was aimed to identify the features of the
CQVID-19 novel coronavirus infection epidemic process among
students and teaching staff of the University in the academic
years 2020-2021 and 2021-2022 based on the implemented
epidemiological surveillance.

METHODS

Active epidemiological surveillance for acute respiratory
infections in students and teaching staff was developed and
implemented in the University in order to carry out and adjust
anti-epidemic measures in the context of face-to-face training
during the ongoing COVID-19 pandemic. The detailed scheme
of epidemiological surveillance was reported earlier [1].

Analysis of morbidity was performed every week to ensure
the timely adjustment of anti-epidemic measures.

The measures recommended by Rospotrebnadzor [3] and
some additional measures were implemented to prevent the
spread of novel coronavirus infection:

— outreach activities (movies, video lectures, posters,
newsletters);

— active detection of individuals showing signs of acute
respiratory infection (ARI);

—setting up an isolation ward for admission and assessment
of students and employees with symptoms of ARI in the
University outpatient clinic;

- switching individuals with symptoms of ARI and confirmed
COVID-19 or exposed people to distance learning;

— withdrawing individuals with symptoms of ARl and
confirmed COVID-19 or contact persons from the dormitory;

Table. Number of students of different fields by year
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The incidence of COVID-19 for the mentioned above
academic years (between September 1 and June 30) was
assessed. All students and teachers were included in the
study. During the studied period, a total of 4879 students were
followed-up in the academic year 2020-2021 and 4703 were
followed-up in 2021-2022; 1414 residents were followed-up
in the academic year 2020-2021 and 1445 were followed-
up in 2021-2022; a total of 772 teaching staff members were
followed-up. The number of students of different fields by year
is provided in Table.

The disease was detected when contacting local medical
institution, ambulance or University outpatient clinic. Clinical
diagnosis and laboratory confirmation were provided in
accordance with the version of regulatory documents that
was valid at the time of seeking medical care [4]. Cumulative
incidence of COVID-19 (the ratio of the number of diagnosed
cases in the studied group to the total number of individuals in
the group within the studied period multiplied by 100) among
students of various faculties and teaching staff and its monthly
trends were calculated. The Pearson correlation coefficient
for the relationship between the weekly trends in the number
of cases diagnosed among residents of St. Petersburg and
University students ©® was calculated.

All the infected people were interviewed in order to reveal
probable places of infection and contact persons. The place of
infection was considered to be determined, when the student
reported the contact with the confirmed case of COVID-19
within 14 days since the emergence of symptoms in the years
2020-2021 and within 7 days in the year 2022. Cumulative
incidence of COVID-19 among students enrolled in different
semesters was calculated based on the probable setting of
transmission infection. The structure of junior and senior students
of various faculties and residents (share of all disease cases) was
also calculated based on the probable place of infection.

The 95% confidence intervals were calculated using the
Wilson score. The differences were considered significant
when p-value was below 0.05.

RESULTS

A total of 1371 students and 155 teaching staff members
were diagnosed with COVID-19 during the studied period.
Furthermore, in the academic year 2020-2021, COVID-19
was detected in 681 students, the cumulative incidence
(Cl) was 10.83 (95% ClI: 10.08-11.61) per 100 students,
and 79 teaching staff members, the Cl was 10.23 (95% Cl:
8.09-12.37); in the academic year 2021-2022, infection was
detected in 690 students, the Cl was 11.44 (95% Cl: 10.64-12.24)

Medical specialty (faculty)
Nursing care General medicine Preventive medicine Dentistry
Year
Academic year
2020-2021 2021-2022 2020-2021 2021-2022 2020-2021 2021-2022 2020-2021 2021-2022

1 19 13 695 786 156 156 95 70
2 10 11 718 586 160 125 90 66
3 8 7 581 607 142 140 72 56
4 8 556 505 127 114 66 61
5 581 535 116 123 72 58
6 480 563 135 113

Total 37 39 3611 3582 836 771 395 311
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Fig. 1. Cumulative incidence of COVID-19 among students and teaching staff in 2020-2021 and 2021-2022. FGM — Faculty of General Medicine, FPM — Faculty of
Preventive Medicine, FD — Faculty of Dentistry, NC — Nursing Care, TS — teaching staff

per 100 students, and 75 teaching staff members, the Cl was
9.71 (95% ClI: 7.62-11.80%).

It should be noted that almost every fifth COVID-19 case
(19%) was revealed in the University outpatient clinic, where
the isolation ward for admission and assessment of students
and employees with symptoms of ARI was set up. A total of
1058 contacted the clinic, of them the diagnosis of COVID-19
was confirmed in 278 individuals (26.3%). Among those who
contacted the clinic, 487 students (46%) lived in the University
dormitories, and COVID-19 was detected in 124 (25.4%) of
them. The diagnosis was confirmed by PCR within 12 h after
seeking medical care. Information was immediately sent to the
coordinator of anti-epidemic measures, to head of the service
for accommodation and socio-household arrangements, and
the deputy deans of the faculties. This enabled earlier isolation of
infected individuals and timely implementation of anti-epidemic
measures. The incidence among students living in the
dormitories reported over the entire research period did not
exceed that among students living in private apartments, it was
19.1 and 18.9 per 100 students, respectively. No outbreaks
among students living in the dormitories were reported.

7

Cumulative incidence (per 100)
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In the year 2020-2021, the incidence among students
of different faculties, residents, and teaching stuff was at the
same level. In 2021-2022, the highest incidence was revealed
in students of the Faculty of Preventive Medicine due to the
greatest engagement in the outbreak caused by the SARS-CoV-2
Omicron strain (Fig. 1, 2).

The highest incidence was observed in senior students
(years 4-6) in 2021-2022, it was 12.60 per 100 students (95%
Cl: 11.24-14.09). The incidence in junior students (years 1-3)
was 11.52 per 100 students (95% Cl: 10.33-12.76). In 2020-
2021 these indicators were lower: 9.67 (95% Cl: 8.61-10.84;
p = 0.03) in junior students and 9.28 (95% ClI: 8.12-10.59;
p = 0.0006) in senior students.

The COVID-19 incidence peaks were revealed in autumn
2020 and winter 2022. In autumn 2020, a quarter of all disease
cases detected among students resulted from exposure in
health care facilities related to the students' and residents'
work in the COVID centers. Furthermore, multiple cases of non-
compliance with the self-isolation regime after the emergence
of ARI symptoms were revealed. When the SARS-CoV-2
Delta strain prevailed, the highest incidence was observed in

IX21 X 21 XI21X1121 122 1122 In221v22vaz2

— FD Residency — TS

Fig. 2. Monthly trends in cumulative incidence of COVID-19 among students and teaching staff in 2020-2021 and 2021-2022. FGM — Faculty of General Medicine,
FPM — Faculty of Preventive Medicine, FD — Faculty of Dentistry, TS — teaching staff
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Fig. 3. Trends in the number of COVID-19 cases revealed among the University students and teaching staff and the residents of St. Petersburg

the teaching staff members, which was probably due to the
age-related factor. The rise of incidence during weeks 40-41
(May 31-dune 13, 2021) was caused by the students' non-
compliance with the self-isolation regime in cases of infection
during the end-of-semester examinations: 70% of infected
students having symptoms of ARI continued attending the
University. Furthermore, testing students for SARS-CoV-2
performed prior to summer internship revealed 30% of the total
number of cases [1]. In winter 2022, when the SARS-CoV-2
Omicron strain prevailed, the teaching staff and residents were
maximally involved as early as January 2022, while students
were involved in February, which was due to student holidays.

The COVID-19 epidemic process among students and
teaching staff members in the University depended on the
epidemic process among residents of St. Petersburg: a strong
positive correlation was revealed (correlation coefficient r = 0.77)
(Fig. 3).

Re-infection was detected in 58 students (4.3% of the total
number of infected individuals). The peak number of re-infection
was revealed during the spread of SARS-CoV-2 Omicron strain
in February 2022.

We managed to determine the probable setting of
transmission infection in 39.9% of affected individuals over
the entire period. The students most often reported contacting
persons with confirmed COVID-19 at work or during their
internship in the health care facilities (15.2% of affected
individuals), 12.1% were contact in the group during face-to-
face training, contact in the family at home was reported by
6.6%, contact in the dormitory was mentioned by 2.2%, 2.5%
reported contact in other circumstances, and 1.3% noted they
were contact to multiple sources of infection. The incidence
among students who contacted persons with confirmed
COVID-19 over the entire observation period was 8.8 per
100 students, while the incidence among students had contact
to undefined sources of infection was 13.3 per 100 students.
However, the incidence rates in individuals with various types
of contact were different in the epidemic process intensity and
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were higher during the incidence peaks compared to periods
with lower incidence (47.8 and 28.9%, respectively; p << 0.01)
mostly due to infection resulting from exposure at work or
during internship in the medical institution or University. Multiple
contact, i.e. contact to multiple sources of infection during the
incubation period, were reported in 2021-2022 (Fig. 4).

The infected senior students of the Faculties of General
Medicine and Preventive Medicine and residents most often
reported contacting persons with confirmed COVID-19 at work
or during internship in the health care facilities (p << 0.01). This
is not surprising, since it is senior students and residents who
work and do internships in health care facilities. Infection due
to contact in the University prevailed among junior students
(o = 0.0004). The largest share of contacts with persons having
confirmed COVID-19 under different circumstances outside the
University was reported by students of the Faculty of Dentistry
(Fig. 5).

DISCUSSION

The risk of infection increases during face-to-face training
at universities. Thus, a dramatic increase in the COVID-19
incidence among students was observed in the USA in early
2020-2021. The survey performed by New York Times in more
than 1600 colleges revealed more than 26,000 COVID-19
cases in more than 750 colleges across the country by August
26, more than 51,000 cases in more than 1020 US colleges by
September 3, and more than 130,000 cases in 1300 colleges
by September 25 [5]. In the other university 528 students
(24.1%) out of 2187 were diagnosed with COVID-19 during
the fall semester 2020, which was 8 times higher compared
to the values obtained during our study [6]. The SARS-CoV-2
seroprevalence in 2905 students of five universities in the UK
was 17.8% (95% Cl: 16.5-19.3) in December 2020, it was
within the range of 7.6-29.7% [7]. The incidence among
students of one more university in 2020-2021 was 15.7 per
100 students [8].
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Fig. 4. Cumulative incidence of COVID-19 by probable setting of transmission infection among students enrolled in different semesters

In our study, the rapid growth of incidence in early
2020-2021 was also observed. The analysis of the causes of
COVID-19 spread in September 2020 showed that students
who attended the University while having ARI symptoms
were the main cause. Thus, in September 2020, 25.4% of
infected individuals came to the university on the day of
symptom onset and 32.7% of individuals with COVID-19
continued attending face-to-face classes for more than one
day after the disease onset. The studies conducted in other
Russian universities have also shown that about a quarter of
students having symptoms of COVID-19 do not seek medical
care [9, 10]. This is usually due to the fear of making up

missed classes. University administration decided to switch
the infected individuals to distance learning, i.e. the classes
were not marked as missed and the infected students did
not have to make up any classes. Furthermore, a poster
was created with a message not to attend classes after the
emergence of ARI signs. Such posters were stationed at the
entrance to each department. These measures reduced twice
the attendance rate of individuals showing ARI symptoms,
which made it possible to reduce the incidence rate when
used along with implementation of other preventive and anti-
epidemic measures. Rapid detection and isolation of infected
people and exposed individuals along with strict compliance
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Fig. 5. Probable setting of transmission infection (share of all disease cases) of junior and senior students of various faculties and residents
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with the face mask requirements are the key measures to
control the spread of coronavirus infection.

During the pandemic (September-June 2020-2021 and
2021-2022), the incidence among the University students
and teaching staff generally resulted from their involvement in
the COVID-19 epidemic process in St. Petersburg, however,
it was lower compared to that observed in the aggregate
population of St. Petersburg. More than 1,350,000 COVID-19
cases were reported in St. Petersburg over the studied period,
and the incidence that constituted 25 per 100 residents was
higher than the incidence reported in the University. The
highest incidence values were reported during the period of
peak incidence in St. Petersburg. The relationships between
the incidence rates of students and residents of settlements
were described by some other researchers [11]. For example,
the lower number of COVID-19 cases was registered among
residents of Pennsylvania, who were not students, than among
students [12].

Working in health care facilities was the main risk factor of
morbidity in students. Active questioning of infected individuals
made it possible to define the probable setting of transmission
infection in more than a third of cases. Aimost a half of them
were contact when working in the health care facilities , which
to a great extent determined the incidence among senior
students and residents. Thus, the incidence among students
working in health care facilities of Barnaul exceeded the regional
average by 4.7 times. The share of infected 4-6-year students
was 75.3% [13]. The students of Smolensk medical university
also noted that health care facilities were among the major
probable setting of transmission infection [14]. This is due to
the clear COVID-19 status of patients in health care facilities
and, probably, to the higher risk of infection in the context of
medical care. Predominance of infection cases among junior
University students is probably due to less knowledge and low
adherence to preventive measures [15, 16].

The implemented measures made it possible to prevent
high incidence among the University teaching staff members,
which was extremely important, since many of them had some
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