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Introduction
Since late 2019, the global community has been grappling 
with unexpected and severe respiratory diseases caused 
by the type 2 coronavirus known as SARS-CoV-2. The 
death toll has tragically decreased by approximately 
7 million (1-4). To prevent the spread of the virus, 
governments have implemented measures such as 
restrictions, physical distancing, and border closures (5). 
Due to the high speed of transmission of SARS-CoV-2 
, the likelihood of acquiring COVID-19 is elevated in 
congested and inadequately ventilated settings where 
infected individuals spend extended durations close to 
one another (6,7). The transmission of the infection can 

occur through the release of small liquid particles from 
the mouth or nose of an infected individual, which can 
happen during actions like coughing, sneezing, talking, 
singing, or even breathing. These particles encompass 
a spectrum from larger respiratory droplets to smaller 
aerosols (8). COVID-19 has been shown to survive for 
extended periods on various dry surface materials such 
as plastic, metal, or glass, ranging from two hours to 
nine days, with a high transfer capacity (9,10). The virus 
is carried through the surroundings by tiny droplets, 
acting as agents for transmission. Multiple studies 
have highlighted how environmental factors, including 
temperature, humidity, wind velocity, and air quality, 
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Abstract
Background: The ongoing COVID-19 pandemic has emphasized the significance of understanding 
the role of commonly contacted surfaces in the virus circulation. This study aimed to examine the 
contamination levels of the COVID-19 virus on repeatedly manipulated surfaces within urban areas.
Methods: We have conducted a study based on a systematic review and used it to choose a methodology, 
compare, and interpret the data. In this research, 22 samples were obtained from diverse surfaces in the 
environment, both before and after the implementation of sanitizer protocols.
Results: The results obtained from sampling and polymerase chain reaction (PCR) analysis conducted 
before sanitizers revealed that out of the 22 samples, 4 cases (18.18%) tested positive. However, none of 
the 22 samples showed any positive cases following the sanitizer process.
Conclusion: By conducting a comprehensive analysis, this research contributes to the existing body 
of knowledge regarding the effectiveness of sanitizer measures in mitigating the spread of the virus in 
urban environments.
Keywords: COVID-19, Polymerase chain reaction, COVID-19 testing, Disinfectants, Pandemics
Citation: Talepour N, Ghanbari M, Neisi N, Hashempour Y, Zahedi A, Ghaedrahmat Z, et al. Systematic 
deep approach and the perseverance survey of COVID-19 virus on non-living surfaces and the efficacy 
of sanitizers in high-contact surfaces: a case study in the oil and gas capital city north shore of Persian 
Gulf, Iran. Environmental Health Engineering and Management Journal. 2025;12: 1277. doi: 10.34172/
EHEM.1277

http://orcid.org/0000-0003-4202-9859
http://orcid.org/0009-0005-3921-5302
http://orcid.org/0000-0001-8224-4890
http://orcid.org/0000-0002-3557-4472
http://orcid.org/0000-0001-9328-1750
https://orcid.org/0000-0002-2243-143X
https://orcid.org/0000-0003-4855-0514
http://orcid.org/0000-0002-0952-5861
http://orcid.org/0000-0003-2516-2340
http://creativecommons.org/licenses/by/4.0
https://doi.org/10.34172/EHEM.1277
https://crossmark.crossref.org/dialog/?doi=10.34172/EHEM.1277&domain=pdf
http://ehemj.com
mailto:n.jaafarzade@gmail.com
mailto:n.jaafarzade@gmail.com
https://doi.org/10.34172/EHEM.1277
https://doi.org/10.34172/EHEM.1277


Talepour et al

Environmental Health Engineering and Management Journal. 2025;12:12772

can impact the likelihood of a viral outbreak to varying 
degrees (11-16). Subsequently, numerous investigations 
have been carried out to evaluate the survival of SARS-
CoV-2 on surfaces and the effectiveness of chemical 
disinfectants against SARS-CoV-2 on frequently touched 
surfaces (15,17-19). Gidari et al. investigated the survival 
of SARS-CoV-2 on various surfaces and the efficacy of 
UV-C light in reducing viral load. They discovered that 
the virus remained contagious on plastic and glass surfaces 
for 120 hours, and on stainless steel, it endured for 72 
hours. Moreover, UV-C irradiation exhibited remarkable 
effectiveness, decreasing the viral titer by 99.99% (20). 
Hardison et al conducted a study investigating the efficacy 
of chemical disinfectants against SARS-CoV-2 on surfaces 
commonly touched by people. Their findings emphasized 
that the effectiveness of disinfectants varied based on 
factors such as the surface type, the specific disinfectant 
utilized, and the disinfection method employed (21). 
Therefore, identifying contamination on public surfaces 
is crucial. With significant population density and heavy 
foot traffic on pavements, Ahvaz has been identified as a 
key city affected by the coronavirus. This study aimed to 
investigate the transmission of the virus from frequently 
visited and heavily touched surfaces in Ahvaz city. The goal 
was to identify the existence of SARS-CoV-2 on a range of 
surfaces within urban environments that people encounter 
regularly amid the COVID-19 pandemic. The findings of 
this cross-sectional study would facilitate the development 
and implementation of guidelines and scientific protocols 
for effective cleaning and sanitizers of surfaces.

Materials and Methods
This study unfolded in two key phases: a comprehensive 
systematic review and subsequent experimental inquiry (22). 

Literature sources and search strategy
We utilized prominent electronic databases, including 
Web of Science, Scopus, and PubMed, to find research 
articles from 2020 to 2023. The main aim of these articles 
was to assess the persistence of the COVID-19 virus on 
inanimate surfaces and evaluate sanitizer efficacy on 
frequently touched surfaces. We employed the subsequent 
search approach within the database.
	 PubMed: (“COVID-19” OR “SARS-CoV-2”) AND 

(“surface transmission” OR “fomite transmission”) 
AND (“sanitizer” OR “disinfectant”)

	 Web of Science: TS = (“COVID-19” OR “SARS-
CoV-2”) AND TS = (“fomite transmission” OR 
“sanitizer efficacy”)

	 Scopus: TITLE-ABS-KEY (“COVID-19” OR 
“SARS-CoV-2”) AND TITLE-ABS-KEY (“fomite 
transmission” OR “sanitizer efficacy”)

In the screening phase, we systematically removed 
duplicate records and irrelevant articles by thoroughly 
reviewing titles, abstracts, and keywords. Articles that 

were not in English, lacked full text, or took the form 
of letters, corrections, notes, and conference materials 
were excluded. Following this, a careful selection process 
identified pertinent articles for in-depth examination. 
Notably, 11 papers were found to focus specifically on 
studying the persistence of the COVID-19 virus on 
inanimate surfaces and evaluating sanitizer efficacy on 
frequently touched surfaces. The entire literature search 
process is visually presented in Figure 1.

Study area 
The study area for this cross-sectional investigation 
was Ahvaz, situated in the southwest region of Iran and 
serving as the central hub of Khuzestan province. With 
a population of 1 425 891, Ahvaz is known for its high 
population density and industrial significance. The 
city boasts a warm and humid climate, along with a 
substantial concentration of specialized hospitals, making 
it a prominent healthcare center for Khuzestan. The 
geographical layout and sampling points of the study area 
are visually depicted in Figure 2. We used the STROBE 
cross-sectional reporting guidelines (23).

In the study’s planning, we thoughtfully selected the 
main public spaces in the city characterized by significant 
pedestrian activity and congestion. Throughout sample 
collection from October 2 to 25, 2021, we collected a 
total of 22 samples from diverse environmental surfaces. 
During this period, temperatures fluctuated between 32 
°C and 35 °C, and the average humidity levels spanned 
from 35% to 50%.

Surface sampling
Skilled workers, who had undergone biosecurity coaching 

Figure 1. Flow chart of literature search
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and were endowed with individual safeguarding, gathered 
the environmental samples. In this study, a total of 22 
swab samples were collected from high-traffic locations in 
Ahvaz before any sanitizer procedures took place. Samples 
were collected from various surfaces across the city, 
encompassing locations such as escalators in shopping 
malls, doors within malls, seats in malls, ATMs found in 
supermarkets and bakeries, door handles of taxis, bank 
entrances, and glass surfaces in pharmacies. The sampling 
procedure adhered to the guidelines set forth by the World 
Health Organization (WHO) (24,25). Surface samples 
were acquired using a swab, with careful consideration 
given to maintaining sterile conditions. The swab was 
removed from its packaging and moistened with a viral 
transport medium. Subsequently, an area measuring 10 
cm2 was swabbed by applying adequate pressure to the 
surface and rotating the swab stick for 30 seconds. The 
swab was then placed into falcon tubes, which were 
completely sterile and contained Dulbecco’s modified 
eagle medium (DMEM). These Falcon tubes were securely 
stored in a seamless bag. To improve results and enhance 
the accuracy of sampling, three swabs were utilized for 
each surface. These three swabs, associated with a single 
surface, were then placed together inside a falcon tube 
that contained the culture medium. Before being placed 
in the transport container, the seamless bag underwent 
cleaning using a 70% ethanol solution. Samples used as 
controls were acquired using an identical process to that 
employed for environmental samples collected from areas 
at risk of contamination. This process entailed opening 

the package and extracting the swab from the tube, but 
without conducting any actual surface sampling (26). 
The collected samples were conveyed to the laboratory in 
a cool box, maintaining a temperature of approximately 
4 °C (27). The collected samples encompassed various 
materials such as metal, plastic, and glass. Additionally, the 
stage of gathering and the prevailing weather parameters 
were recorded during the sampling process. All samples 
were transferred to the laboratory with a cool box within a 
temperature range of around 4 °C (28). 

Laboratory analysis
The viral genome was purified using the Sina Pure Viral 
kit (Sinaclon, Iran) for nucleic acid extraction and stored 
in a deep freezer at -70 °C. The purity of the extracted 
RNAs was assessed using a Nanodrop (Thermo Scientific, 
USA). To confirm the presence of the virus, a real-time 
reverse transcription-polymerase chain reaction (RT-
PCR) was performed in the laboratory. Adhering to the 
instructions provided by the Pishtaz Teb Zaman kit in 
Iran, 5 μL of extracted RNA was combined with 15 μL of 
One-Step qRT-PCR master mix, which included primers 
and TaqMan probes tailored for the RdRp and N genes. 
The amplification and subsequent analysis were executed 
using the RT-PCR system, specifically on the Applied 
Biosystems StepOnePlus platform. The thermal cycling 
process comprised an initial reverse transcription at 50 °C 
for 20 minutes, followed by an initial denaturation step at 
95 °C for 3 minutes. Subsequently, there were 45 cycles 
involving heating at 94°C for 10 seconds and cooling at 

Figure 2. The study area and sampling points
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55 °C for 40 seconds. Samples exhibiting cycle threshold 
(Ct) values below 40 cycles were classified as positive. In 
instances where Ct values ranged from 40 to 45 cycles, 
the PCR procedure was reiterated. Every experiment 
integrated negative controls to pinpoint potential 
contamination and positive controls were incorporated to 
uncover any potential false-negative samples (29,30).

Results 
The objective of this study was to examine how long 
SARS-CoV-2 can survive on non-living surfaces and the 
effectiveness of disinfectants on high-contact surfaces 
in Ahvaz, a densely populated and industrial city. The 
findings from the systematic review, outlined in Table 1, 
were employed for selecting a methodology, conducting 
comparisons, and interpreting the data. Based on 
the review findings, the samples were collected from 
frequently touched surfaces in densely populated areas of 
Ahvaz. SARS-CoV-2 RNA was discovered on a variety of 
surfaces at various sampling points. The environmental 
conditions and the outcomes of real-time reverse 
transcription polymerase chain reaction (RT-PCR) for 
different sites within Ahvaz City’s surface samples before 
sanitizers are presented in Table 2. The contaminated 
environmental surfaces in different locations included 
escalators in malls, mall doors, mall seats, ATMs in 
supermarkets and bakeries, taxi door handles, bank 
doors, metal fences at bank entrances, and glass surfaces 
in pharmacies. The results of the sampling and PCR 
conducted before sanitizers revealed that out of the total 
22 samples, 4 cases (18.18%) tested positive. During the 
sampling period, the temperature ranged from 32 to 35 
°C, while the relative humidity (RH%) varied between 
35% and 50%, respectively. Table 3 displays the laboratory 
test outcomes following the sanitizer process. After the 
sanitizers, none of the 22 samples tested positive.

Discussion
Extensive research has consistently supported the notion 
that viruses tend to settle more rapidly under low 
temperatures and high humidity conditions. They can 
spread as droplets or aerosols, with larger particle sizes 
being retained and quickly settling due to the increased 
weight caused by higher humidity. These particles can also 
be hindered by factors like masks and the nasal cavity. 
Additionally, it is worth noting that higher temperatures 
and humidity levels can contribute to enhancing human 
immunity (38,39). Multiple empirical investigations have 
provided validation for the potential presence of live 
SARS-CoV-2 on environmental surfaces subjected to 
frequent contact, with the viability affected by variables 
like the kind of surface material and environmental 
conditions (40). The longevity of SARS-CoV-2 on surfaces 
surpasses that of other coronaviruses (41). Van Doremalen 
et al conducted a study comparing the aerosol and surface 

stability of SARS-CoV-2 to that of SARS-CoV-1. Their 
findings revealed that, under the specific experimental 
conditions tested, the stability of SARS-CoV-2 was similar 
to that of SARS-CoV-1. This implies that variations in the 
epidemiological characteristics of these viruses likely stem 
from other factors, such as high viral loads in the upper 
respiratory tract and the potential for asymptomatic 
individuals infected with SARS-CoV-2 to shed and 
transmit the virus. The study results suggest the plausibility 
of SARS-CoV-2 transmission through aerosols and 
contaminated surfaces, as the virus can remain viable and 
infectious in aerosols for several hours and on surfaces for 
several days, depending on the amount of viral material 
shed (42). Gavaldà-Mestre et al conducted a study on the 
contamination of high-touch surfaces in public areas 
adjacent to COVID-19 hospitalization units, focusing on 
the presence of SARS-CoV-2 and bacterial loads. They 
gathered a combined total of 92 samples from 46 different 
high-contact surfaces. Despite the high bacterial loads 
indicating frequent contact with the surfaces before 
sampling, no presence of SARS-CoV-2 was detected at any 
of the sites. These findings indicate that compliance with 
infection prevention practices COVID-19 patients was 
appropriate, especially using the masking and hand 
hygiene surface disinfection in controlling the 
contamination of high contact surfaces with the SARS-
CoV-2  virus adherence (43). Harvey et al researched to 
monitor the occurrence of SARS-CoV-2 RNA on 
frequently touched surfaces in a community setting across 
a duration. Their findings revealed that while SARS-
CoV-2 RNA was detected on only 8.3% of the surfaces 
tested, more than 50% of all surfaces showed positive 
results at least once during the study period. According to 
the authors, these findings suggest that monitoring a 
single surface or a few surfaces alone would not be 
sufficient for effective environmental surveillance of 
SARS-CoV-2 at the community level. They recommended 
that broader sampling across multiple locations is 
necessary to accurately capture the true patterns of 
COVID-19 cases (44). The results of the present study, 
aligned with previous studies, show that in the areas where 
health and protection practices have been implemented, 
the presence of the SARS-CoV-2  virus was less or not 
observed. Hennessy et al. investigated the contamination 
of high-touch surfaces in public areas by COVID-19. 
According to their findings, out of 210 surfaces tested, 3 
(1.4%) were found to be positive for SARS-CoV-2 viral 
RNA. Specifically, two (2.3%) of the positive surfaces were 
traffic light buttons, and one (1.8%) was a handle on a 
playground swing. The authors underscored the likelihood 
of viruses contaminating frequently touched surfaces in 
public spaces, emphasizing the role these contaminated 
surfaces can play in facilitating the ongoing transmission 
of infections (45). Traffic light buttons and handle 
playground swings are less disinfected and these surfaces 
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can be infected during frequent contact, which is 
consistent with the results of our study. The results of the 
present study show that some surfaces such as the payment 
machine and supermarkets and bakeries ATMs are the 

surfaces that are less cleaned and disinfected, so the level 
of contamination of the surfaces in them is high. In an 
independent investigation, Abrahão et al explored the 
existence of SARS-CoV-2 RNA on surfaces accessible to 

Table 1. The relevant papers discussing the perseverance survey of COVID-19 virus on non-living surfaces and the efficacy of sanitizers in high-contact surfaces

Title Location Year Key Findings Reference

Efficacy of chemical disinfectants 
against SARS-CoV-2 on high-
touch surface materials

USA 2023

	• The efficacy of disinfectants relied on the type of surface, the specific 
disinfectant used, and the disinfection process.

	• Using mechanical wiping alone proved somewhat effective in eliminating 
SARS-CoV-2 from surfaces 

	• Detecting viral RNA post-disinfection could potentially result in an 
overestimation of the remaining infectious virus.

(21)

SARS-CoV-2 survival on surfaces 
and the effect of UV-C light Italy 2021

	• SARS-CoV-2 remained infectious on plastic and glass surfaces for 120 
hours and on stainless steel for 72 hours. 

	• UV-C irradiation proved highly effective, reducing the virus titer by 99.99%, 
with lower doses being particularly successful on glass surfaces. 

(20)

Potential role of inanimate surfaces 
for the spread of coronaviruses 
and their inactivation with 
disinfectant agents

Germany 2020
	• Exploring potential pathways for human-to-human transmission, assessing 

the effectiveness of specific disinfectants, and emphasizing the importance 
of surface disinfection to control and prevent the virus's spread.

(19)

Efficacy of detergent-based 
cleaning and wiping against SARS-
CoV-2 on high-touch surfaces

USA 2023

	• Wiping surfaces with hard water effectively reduced SARS-CoV-2, and the 
added step of surface pre-wetting did not consistently improve efficacy. 

	• Cleaning porous surfaces showed minimal effectiveness, highlighting 
distilled water (DW) as the most efficient method for reducing SARS-CoV-2 
on certain surfaces.

(31)

SARS-CoV-2 viability on 16 
common indoor surface Finish 
materials

USA 2021

	• Within 12 hours post-infection, infectious SARS-CoV-2 was recoverable from 
only four surfaces.

	• By the 30-hour mark, it could only be retrieved from one surface.
	• Despite limited recoverable amounts over time, there is still a risk of viral 

transmission through surface contamination indoors.
	• It is crucial for individuals and institutions to adhere to proper 

decontamination protocols for indoor environments.
	• Increased vigilance regarding hand hygiene and the use of personal 

protective equipment is recommended.

(32)

Stability and infectivity of 
coronaviruses in inanimate 
environments

China 2020

	• Coronaviruses, including SARS-CoV-2, can survive on surfaces for up to one 
month, implying the potential for surface transmission.

	• The risk of transmission through contaminated paper is low.
	• Respiratory and fecal specimens can maintain infectivity for an extended 

period at room temperature.
	• In inadequately ventilated buses, SARS-CoV-2 may linger in the air for 

at least 30 minutes, highlighting the potential for airborne transmission in 
specific environments.

(33)

Simulated sunlight rapidly 
inactivates SARS-CoV-2 on 
surfaces

USA 2020

	• Sunlight rapidly deactivates SARS-CoV-2 on surfaces.
	• There is a significant difference in virus persistence between indoor and 

outdoor environments.
	• The rate of inactivation depends on the intensity of sunlight and the 

suspension medium.

(34)

Investigation of SARS CoV-2 virus 
in environmental surface  Iran 2021

	• SARS-CoV-2 RNA was found in 9 out of 50 environmental surface samples.
	• This discovery indicates contamination on various surfaces within the 

hospital environment.
(35)

Contact transmission of SARS-
CoV-2 on fomite surfaces: surface 
survival and risk reduction

India 2021

	• Summarizing risk factors linked to indirect transmission of SARS-CoV-2 on 
fomite surfaces.

	• Emphasizing the primary mode of indirect transmission.
	• Focusing on methods to design advanced and effective antiviral surfaces.

(36)

Increasing temperature and 
relative humidity accelerates 
inactivation of SARS-CoV-2 on 
surfaces

China 2020

	• SARS-CoV-2 decayed faster with higher humidity or temperature, unaffected 
by droplet volume or surface type.

	• The virus's half-life at room temperature (24°C) ranged from 6.3 to 18.6 
hours, depending on relative humidity.

	• At 35°C, the half-life decreased to 1.0 to 8.9 hours.
	• Increased temperature and/or humidity led to a shorter duration of SARS-

CoV-2 infectivity on hard, nonporous surfaces.
	• Persistence and exposure risk may vary significantly based on 

environmental conditions.

(37)

Survival and disinfection of 
SARS-CoV-2 in environment and 
contaminated surface

Malaysia 2020

	• Detection of SARS-CoV-2 in sewage and water sources.
	• Requirement for frequent disinfection of indoor and outdoor surfaces.
	• Exploration of biosynthesis of nanoparticles as an alternative to conventional 

chemical and physical synthesis methods.

(17)



Talepour et al

Environmental Health Engineering and Management Journal. 2025;12:12776

the general public within a densely populated urban 
region in Brazil. Their findings indicated that, among 933 
samples examined, 49 (5.25%) samples tested positive for 
SARS-CoV-2 RNA. These positive samples were obtained 
from various materials, including metal and concrete, and 
were located in diverse areas, with a notable presence 
around hospital care facilities and public squares (1). 
Montagna et al. examined the occurrence of SARS-CoV-2 
on surfaces within 20 tourist and recreational venues. 
They collected 100 swab samples from diverse surfaces, 
encompassing handles of refrigerators, handrails, 
countertops, tables, and entrances to restrooms. The 
outcomes indicated that six swabs (6%) collected from 
four venues (20%) tested positive for SARS-CoV-2. These 
tainted surfaces encompassed handles on restroom doors, 
refrigerator handles, handrails, and bar countertops (46). 
The results of our study are consistent with the results of 
the previous study, and the concentration of viruses has 
been observed on metal surfaces such as payment 
machines and supermarkets and bakeries ATMs as a metal 
surface. Da Silva et al conducted a study focusing on the 
presence of SARS-CoV-2 on frequently touched surfaces 
within a major Brazilian city. In February 2021, they 
amassed 400 surface samples within Recife. The results 
revealed that 97 of these samples (24.2%) tested positive 
for SARS-CoV-2. Nearly all sampling locations, with just 
one exception (94.7%), displayed at least one contaminated 

environmental surface sample. The most prominent 
occurrences of SARS-CoV-2 were identified in 
transportation hubs (55.9%), followed by medical facilities 
(30.9%), beach areas (19.0%), public parks (13.3%), 
distribution centers (9.5%), and public markets (4.7%). 
Notably, surfaces like restrooms, ATMs, handrails, 
playgrounds, and outdoor fitness equipment exhibited the 
highest rates of SARS-CoV-2 presence (47). The present 
study showed that SARS-CoV-2  is positive on surfaces 
such as payment machines and medical centers, but unlike 
the study of da Silva et al, no positive cases were observed 
in shopping centers, transportation systems, and taxi 
surfaces. Di Carlo et al. conducted a study to investigate 
the existence of SARS-CoV-2 in the air and on surfaces 
within a bus operating under normal conditions. They 
took measurements during the final week of a lockdown 
and the following week as travel restrictions were eased. 
Throughout these two weeks, with over 1100 passengers 
using the bus, neither the virus nor its traces were 
discovered, whether in the air or on surfaces. These results 
suggest that the preventative measures enforced in public 
transportation are successful in curbing the transmission 
of COVID-19 (48). Noorimotlagh et al employed 
molecular techniques to detect SARS-CoV-2 RNA, 
revealing that the virus is most prominently present in 
healthcare facilities and hospital environments. 
Additionally, public areas with high-touch surfaces, such 
as Bank ATMs and POS machines, can serve as significant 
sources and avenues for COVID-19 transmission. 
Furthermore, SARS-CoV-2 exhibits a remarkable survival 
period of up to 28 days on various lifeless surfaces, with 
the exact duration influenced by environmental factors 
like temperature, light, and humidity. This extended 
survival time positions it as a more formidable link in the 
disease chain compared to other coronaviruses like SARS-
CoV-1 and MERS-CoV. These findings align entirely with 
prior research, affirming their validity (49). Recognizing 
that the efficacy of sanitizer measures depends on several 
factors, including cleaning frequency, choice of 
disinfectant, and individual compliance with hygiene 
practices, is crucial. In the sanitation guidelines, it is 

Table 2. Environmental conditions and real-time reverse transcription polymerase chain reaction (RT-PCR) results of different sites of Ahvaz city's surface 
samples before sanitizers

Sampling Sites Temperature (oC) Humidity (%) Number of Samples
Result

Negative Positive

Mall escalator 33 35 1 1 0

Pharmacy glass 32 35 8 6 2

Metal fences at the entryways to banks 33 38 2 2 0

ATMs in supermarkets and bakeries 34 35 3 2 1

Taxi door handles 33 38 2 2 0

Bank doors 32 37 1 1 0

ATM 34 38 3 2 1

Mall seats 33 35 2 2 0

Table 3. Real-time reverse transcription polymerase chain reaction 
(RT-PCR) results of different sites of Ahvaz City's surface samples after 
sanitizers

Sampling Sites Number of Samples Result

Mall escalator 3 Negative

Pharmacy glass 4 Negative

Metal fences at the entryways to banks 3 Negative

ATMs in supermarkets and bakeries 2 Negative

Taxi door handles 4 Negative

Bank doors 2 Negative

ATM 2 Negative

Mall seats 2 Negative
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crucial to take into account environmental variables like 
temperature and humidity. These factors have the potential 
to affect both the persistence and spread of the virus. The 
results of this study indicated significant differences in 
contamination levels of high-touch surfaces before and 
after sanitizers. Before sanitizers, a notable number of 
sampled surfaces showed detectable levels of SARS-
CoV-2, indicating the potential for viral transmission. 
Viana Martins et al. indicated that the chemical agents and 
especially alcohols with concentrations of 60% reduction 
in viral titers. This showed that the Alcoholic agents are 
better cases to fast-acting and effective agents to SARS-
CoV-2 inactivity. In the present study, alcohol was used to 
disinfect surfaces (50). However, following the 
implementation of sanitizers protocols, there was no 
presence of the virus, suggesting the effectiveness of these 
measures in reducing contamination. The reduction in 
SARS-CoV-2 presence on frequently touched surfaces 
following sanitization can be credited to a dual impact: the 
physical removal of the virus through cleaning and the 
chemical inactivation of any remaining viral particles. 
These results emphasize the significance of consistent and 
comprehensive sanitation measures in public areas, 
especially within densely populated urban regions. To 
sum it up, this investigation concerning high-contact 
surfaces in urban settings underscores the critical role of 
surface cleanliness in the fight against COVID-19 
transmission. The outcomes of studies (Table 1) 
unequivocally show that systematic and meticulous 
sanitation procedures notably decrease the virus’s presence 
on commonly touched surfaces. By implementing effective 
sanitizers measures, cities can greatly reduce the risk of 
transmission and create safer environments for their 
residents. However, it is important to emphasize that 
maintaining these practices is essential for long-term 
protection against the virus. Continued vigilance and 
adherence to proper cleaning and sanitizers procedures 
are vital to safeguard public health and prevent future 
outbreaks. These results add to the increasing wealth of 
proof advocating for the significance of surface cleanliness 
in halting transmission, emphasizing the continuous 
requirement for maintaining appropriate sanitation 
procedures in urban environments.

Conclusion
This study carried out in Ahvaz, Iran, offers valuable 
insights into the contamination levels of the COVID-19 
virus on frequently touched surfaces and the effectiveness 
of sanitizers in reducing its presence. Our findings make 
a significant contribution to the current understanding 
of how sanitizers can help mitigate the spread of the 
virus on inanimate surfaces in urban settings. The 
study underscores the pivotal role of systematic and 
comprehensive sanitation procedures in mitigating the 
risk of viral transmission, especially in densely populated 

areas. The results also emphasize the dual impact of 
sanitization measures, encompassing both the physical 
removal and chemical inactivation of viral particles. The 
use of alcohol as a disinfectant agent aligns with previous 
research, underscoring its efficacy in reducing viral titers. 
This research not only augments the growing body of 
evidence supporting the role of surface cleanliness in 
impeding transmission but also underscores the persistent 
need for maintaining appropriate sanitization procedures 
in urban environments. Nevertheless, examining the 
resilience of COVID-19 and the effectiveness of sanitizers 
on inanimate surfaces encountered various limitations 
in this study. Primarily, our sample size was restricted, 
possibly not capturing the full range and intricacy of 
surfaces found in urban settings. Additionally, although 
no instances of transmission were identified after 
sanitizer application, it is essential to recognize that the 
efficacy of sanitizer protocols could vary based on factors 
like application method, frequency, and the type of 
sanitizer used. Further research is warranted to evaluate 
the enduring efficiency and longevity of these measures 
in combatting the protracted pandemic and potential 
outbreaks of contagious illnesses.
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