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Monitoring of SARS-CoV-2 RNA in Public Areas:
An Investigation of Environmental Surface
Contamination

Doruk Kaynarca' @, Toner Korkmazhan? ©, Makbule Naz Oktay? @, Tamer Sanlidag* ®, Buket Baddal> @

Although droplets and aerosol are considered the main transmission routes of SARS-CoV-2, indirect contact has been indi-
cated to play a critical role in transmission. The aim of this study is to evaluate the presence of SARS-CoV-2 RNA on different
environmental surfaces in public areas in Cyprus. Using RT-qPCR, samples from 50 swab specimens collected from high-
touch surfaces were analyzed for viral RNA. Six surfaces (12.0%) in all were positive for SARS-CoV-2. Among the examined
surfaces within supermarkets, SARS-CoV-2 was detected in 22.2% (n=4/18) of the sampling points, with shopping trolley
handles and POS keyboards being the most frequently contaminated items. In the hospital setting, two (n=2/5, 40%) samples
were positive for SARS-CoV-2. Our results indicate that, at the current stage of the pandemic, viral contamination of public
spaces exists in the community. Lifting protective measures may have contributed to fomite transmission in public spaces.
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INTRODUCTION

Since its emergence in 2019, the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) that caused
COVID-19 has spread rapidly, with over 600 million cases and more than 6.4 million fatalities reported as of
September 2022 (1). The primary mode of transmission for COVID-19 is through direct contact with an infected
individual via inhalation of droplets and aerosols carrying SARS-CoV-2. Indirect transmission occurs through con-
tact with contaminated surfaces (2, 3). Although the primary focus is mostly on transmission via direct contact with
an infected individual, recent findings indicate that indirect (fomite) transmission routes can also have a significantly
impact on the spread of SARS-CoV-2.

Detection of SARS-CoV-2 in environmental surfaces has highlighted the importance of fomite transmission routes
for COVID-19. Contamination rates and viral loads are particularly high in healthcare settings (4, 5). A study by
Chia et al. (4) indicated that at least one SARS-CoV-2 contaminated surface was found in 56.7% of the rooms
inhabited by COVID-19-positive patients in a hospital. Two independent studies performed in Brazil and Italy de-
scribed the presence of SARS-CoV-2 on surfaces of non-healthcare-related public areas, including benches, door
handles, handrails, and bar counters (5, 6).

SARS-CoV-2 was reported to persist on multiple surfaces for a significant time under certain conditions. The
viability and stability of the virus depend on various conditions. Humidity and temperature play a crucial role
in the viability of SARS-CoV-2; the survival time of the virus significantly increases when it is exposed to lower
temperature and humidity (7). Another determining variable for viral viability is the material of the surface. Viable
SARS-CoV-2 is detected on stainless-steel, and plastic surfaces up to 3 days after treatment with the virus (8),
while viable SARS-CoV-2 was detected up to 21 days and 14 days post-treatment for plastic and stainless-steel
surfaces, respectively (9).

Considering the circulation of the highly transmissible SARS-CoV-2 Omicron BA.2 subvariant in Cyprus during
the study period, we aim to investigate the presence of SARS-CoV-2 RNA on local public spaces and assess
whether surface contamination exists in the current state of the pandemic.

MATERIALS and METHODS

Ethical Approval

This study was approved by the Institutional Review Board at Near East University (Project No: YDU/2022/102-
1546).
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This was a cross-sectional study. In this study, 50 samples were
collected from 7 critical points in the community between February
and March 2022. The collection locations included two supermar-
kets (in two different regions of the city), two pharmacies, a private
hospital, multiple ATMs located throughout the city, a bank, and
a faculty and student school bus. The samples were collected from
different high-touch surfaces, including shopping trolley handles,
door handles, door knobs, handrails, bus handles, elevator buttons,
POS keyboards, ATM counters, cashier keyboards, shelves, and
cabins. The surfaces were sampled using sterile swabs placed into
tubes containing 3 mL of the viral transport medium (VTM) (Hib-
rigen, Tiurkiye). For each sampling, a moistened swab was used
with sliding and rotating movements in at least two directions for
effective sample collection. Sampling time was chosen to represent
a high circulation of individuals, such as between 9 a.m. and 12
a.m. for supermarkets and bank ATMs and until 5 p.m. for hospi-
tal, pharmacy, and faculty environments. The swab samples were
transferred to the laboratory at 4°C and immediately processed.

Tubes containing samples in VTM were vortexed for 20 s for lysis
according to the manufacturer’s instructions. RT-gPCR was per-
formed from the lysates using COVID-19 RT-PCR Kit (Hibrigen,
Tiirkiye). A 14 pl mastermix containing the primer-probe mix and
6 ul sample was used for amplification using Q96TM Plus Real-
time PCR Machine. Detection of the SARS-CoV-2 RNA-depen-
dent RNA polymerase (RdRp) and nucleocapsid (N) genes was per-
formed. An internal control (RPII gene) amplification was used in
the RT-gPCR to ensure sample collection quality and PCR analysis.
Positive control and no template (negative) control were included in
each PCR run. Each reaction was performed in duplicate. Cycling
conditions were 55°C for 15 min; 95°C for 1 min; 94°C for 5 s;
and 60°C for 20 s (45 amplification cycles). Samples with a cycle
threshold (Ct) value <40 were reported positive for SARS-CoV-2.

A total of 50 environmental specimens collected from multiple
sampling sites across Nicosia were investigated for SARS-CoV-2
contamination. Results obtained in the study from various sampling
sites and surface types are given in Table 1. Among the collected
samples, 6 (12%) of the environmental specimens were positive for
SARS-CoV-2 RNA. Importantly, half of the positive samples (n=3)
were taken from the supermarket trolley handles and were present
in both supermarkets included in the study. One of the positive
samples was from a supermarket POS machine. Another sampling
location detected to be positive for SARS-CoV-2 was the hospital.
Both specimens obtained from the hospital counter and door knob
were positive for viral contamination. The RT-qPCR amplification
plots of the positive specimens are given in Figure 1.

Many studies centered around healthcare facilities have reported
varying levels of environmental SARS-CoV-2 contamination (4, 10).
Although the current study’s primary aim was not to assess health-
care settings, our findings indicated surface contamination in the
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Table 1. SARS-CoV-2 results according to sampling source and location

Sample no
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Sample no

Supermarket trolley
ATM
Supermarket POS machine
Elevator button
Pharmacy counter
Supermarket trolley B
ATM
ATM
ATM
Supermarket POS machine
Supermarket trolley C
Supermarket door
Bus door button
Faculty door
Bank door knob
Bank door knob
Pharmacy antigen test cabin
Supermarket trolley
ATM
Supermarket trolley
Supermarket food counter
Supermarket shelf
Supermarket till
Supermarket POS machine
Supermarket trolley
Supermarket food counter
ATM
ATM
Supermarket fridge door handle
Supermarket trolley
Supermarket trolley
Pharmacy POS machine
ATM
Bus handle
Supermarket POS machine
Pharmacy door knob
Hospital door knob
Faculty door knob
Hospital door knob
Hospital door knob
Supermarket trolley
Bus handle
Bus handle
Faculty door knob
Hospital counter
Hospital counter
Faculty elevator
Supermarket entrance doorknob
Bus handle
Bus handle

Result

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Positive
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Positive
Negative
Negative
Negative
Negative
Negative
Positive
Positive
Negative
Negative
Negative
Negative
Negative
Positive
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Positive
Negative
Negative
Negative
Negative
Negative

Ct value

30.97
33.74
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— Positive control

— Supermarket trolley A

— Supermarket trolley B

Fluorescence

— Supermarket POS machine
— Supermarket trolley C

— Hospital door knob

— Hospital counter

— Negative control

RT-gPCR amplification plots of SARS-CoV-2 pos-
itive specimens

hospital investigated. Out of the five samples obtained from surfaces
within the hospital, two (n=2/5, 40%) specimens were positive for
SARS-CoV-2. Among these, one of the positive samples was collect-
ed from a hospital counter, and the second one was collected from a
doorknob with Ct values of 35.6 and 33.96, respectively. Environ-
mental contamination of healthcare facilities poses a significant risk
for healthcare workers and individuals belonging to risk groups who
frequently visit hospitals. It should also be noted that door knobs and
counters are both high-touch surfaces and might play an important
role in the transmission of COVID-19. Considering these findings, it
can be stated that the routine decontamination of surfaces still plays
a key role as a preventive measure against COVID-19.

Our results showed considerable surface contamination in supermar-
kets. Among the eighteen surfaces within supermarkets examined,
SARS-CoV-2 was found in 22.2% (n=4/18) of them, representing
66.6% (n=4/6) of the positive samples. A study performed on sur-
face contamination in supermarkets during a lockdown in Italy re-
ported a positivity rate of 4.3%, which is significantly lower than our
findings (11). This might indicate a rise in viral surface contamination
as the protective measures and restrictions to stop the spread of
SARS-CoV-2 ease. There are no studies regarding SARS-CoV-2 en-
vironmental contamination during the March 2020 lockdown period
in Cyprus. However, studies performed in various parts of the world
during lockdowns or with relatively more strict measures in place
also demonstrated lower positivity rates (<10%) than our findings
(5, 6). As of March 2022, many of the protective measures, such as
the compulsory use of masks in public spaces or screening for PCR/
antigen test results or vaccination cards during entry, have been lifted
in Cyprus, and the same shift can be observed in supermarket poli-
cies on routine disinfection of surfaces. Following these changes, an
upsurge in the number of new cases has been observed. In addition,
the decontamination and disinfection protocols in supermarkets, in-
cluding hand sanitizers at the entrance and routine disinfection on
trolley handles after each customer use, have been recently eased.
Lifting these protective measures in supermarkets in Cyprus may
have facilitated the fomite transmission in these public areas.

SARS-CoV-2 Omicron BA.2 subvariant was the predominant
variant of concern circulating in Cyprus during the study period,
February-March 2022, making up 70-85% of all positive cases
[unpublished data]. The SARS-CoV-2 BA.2 subvariant’s highly
contagious nature could contribute to the environmental contami-
nation observed in this study (12).
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Our findings did not show insights into the infectivity or viability of
SARS-CoV-2 detected on contaminated surfaces; however, prior
studies have shown that SARS-CoV-2 can stay viable for prolonged
periods, particularly on smooth surfaces such as plastic and stainless
steel (8). Most of the positive samples obtained in the study were
from plastic surfaces, on which SARS-CoV-2 can potentially stay vi-
able for up to 4 days (22°C, 65% RH) (13). Further research would
be required to establish the infectivity of the viral particles detected.

Our results revealed surface contamination in Cyprus public spac-
es, indicating that fomite transmission of SARS-CoV-2 remains a
possible threat in the current pandemic state. While there are few-
er restrictions on COVID-19 prevention worldwide, it is crucial to
emphasize the importance of environmental and personal hygiene
as protective measures against the disease.

A major limitation of this study was the lack of viral viability testing.
Additional limitations include the lack of humidity or temperature
measurements at the sampling locations and the small sampling
size. The results of the study might be enhanced by a subsequent
investigation using more samples.

Externally peer-reviewed.

Concept — BB; Design — DK, MNO, TK; Super-
vision — TS, BB; Resource — TS, BB; Materials — TS, BB; Data Collection
and/or Processing — DK, TK, BB; Analysis and/or Interpretation — DK,
TK; Literature Search — MNO; Writing — BB, MNO; Critical Reviews — TS,
BB, TK, DK, MNO.

The authors have no conflict of interest to declare.

The authors declared that this study has received
no financial support.

1. World Health Organization. WHO Coronavirus (COVID-19) Dash-
board. Available from: URL: https://covid19.who.int/. Accessed
Sep13, 2022.

2. Karia R, Gupta I, Khandait H, Yadav A, Yadav A. COVID-19 and its
modes of transmission. SN Compr Clin Med 2020; 2(10): 1798-801.

3. Centers for Disease Control and Prevention (CDC). Science Brief:
SARS-CoV-2 Transmission. Available from: URL: https://www.cdc.
gov/coronavirus/2019-ncov/science/science-briefs/Wsars-cov-2-
transmission.html. Accessed Mar 06, 2022.

4. Chia PY, Coleman KK, Tan YK, Ong SWX, Gum M, Lau SK, et al;
Singapore 2019 Novel Coronavirus Outbreak Research Team. De-
tection of air and surface contamination by SARS-CoV-2 in hospital
rooms of infected patients. Nat Commun 2020; 11(1): 2800. [CrossRef]

5. Abrahdo JS, Sacchetto L, Rezende IM, Rodrigues RAL, Crispim APC,
Moura C, et al. Detection of SARS-CoV-2 RNA on public surfaces in
a densely populated urban area of Brazil: A potential tool for monitor-
ing the circulation of infected patients. Sci Total Environ 2021; 766:
142645. [CrossRef]

6. Montagna MT, De Giglio O, Calia C, Pousis C, Apollonio F, Cam-
panale C, et al. First detection of severe acute respiratory syndrome
coronavirus 2 on the surfaces of tourist-recreational facilities in Italy.
Int J Environ Res Public Health 2021; 18(6): 3252. [CrossRef]

7. Morris DH, Yinda KC, Gamble A, Rossine FW, Huang Q, Bushmaker
T, et al. Mechanistic theory predicts the effects of temperature and

205


https://doi.org/10.1007/s42399-020-00498-4
https://doi.org/10.1038/s41467-020-16670-2
https://doi.org/10.1016/j.scitotenv.2020.142645
https://doi.org/10.3390/ijerph18063252

206

10.

Kaynarca et al. SARS-CoV-2 Environmental Contamination in Public Areas

humidity on inactivation of SARS-CoV-2 and other enveloped viruses.
Elife 2021; 10: e65902. [CrossRef]

van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A,
Williamson BN, et al. Aerosol and surface stability of SARS-CoV-2 as
compared with SARS-CoV-1. N Engl J Med 2020; 382(16): 1564-7.

Kasloff SB, Leung A, Strong JE, Funk D, Cutts T. Stability of SARS-
CoV-2 on critical personal protective equipment. Sci Rep 2021; 11(1):
984. [CrossRef]

Ye G, Lin H, Chen S, Wang S, Zeng Z, Wang W, et al. Environmental
contamination of SARS-CoV-2 in healthcare premises. J Infect 2020;

11.

12.

13.

Erciyes Med ] 2023; 45(2): 203-6

81(2): el-e5. [CrossRef]

Caggiano G, Triggiano F, Apollonio F, Diella G, Lopuzzo M, D’Ambro-
sio M, et al. SARS-CoV-2 RNA and supermarket surfaces: A real or
presumed threat? Int J Environ Res Public Health 2021; 18(17): 9404.
World Health Organization. Statement on Omicron sublineage BA.2.
Available from: URL: https://www.who.int/news/item/22-02-2022-
statement-on-omicron-sublineage-ba.2. Accessed Apr 18, 2022.

Chin AWH, Chu JTS, Perera MRA, Hui KPY, Yen HL, Chan MCW,
et al. Stability of SARS-CoV-2 in different environmental conditions.
Lancet Microbe 2020; 1(1): €10. [CrossRef]


https://doi.org/10.7554/eLife.65902
https://doi.org/10.1056/NEJMc2004973
https://doi.org/10.1038/s41598-020-80098-3
https://doi.org/10.1016/j.jinf.2020.04.034
https://doi.org/10.3390/ijerph18179404
https://doi.org/10.1016/S2666-5247(20)30003-3

