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Abstract.
BACKGROUND: Workplaces are prone to the current outbreak- of COVID-19. Despite the production of the COVID-19
vaccine, due to some challenges in vaccinating all people worldwide, adherence to health protocols is still one of the ways
to prevent infection.
OBJECTIVE: This study was conducted with the purpose of investigating the compliance of COVID-19 protocols in the
workplaces of Ardabil, Iran.
METHODS: This was a cross-sectional research conducted on the workplaces affiliated to Ardabil University of Medical
Sciences between August and September, 2020. A researcher-designed checklist was completed once in early August and
once at the end of September for the workplaces. Accordingly, these workplaces were inspected for any compliance with the
COVID-19 prevention protocols by health centers during August and September. In addition, the number of patients with
COVID-19 was determined for each one of the workplaces.
RESULTS: The results showed that the highest increase was related to screening (57.8%) and the lowest change was related
to personal hygiene (1.3%). The rates of increase in performance for small workshops, offices and industries were 35.4%,
33.1% and 12.4%, respectively. Moreover, a linear and inverse relationship was found between the incidence of COVID-19
and the level of observance of the OVID-19 prevention protocols.
CONCLUSIONS: Based on the results of this study, the inspection made by legal authorities led to the increased commitment
of workplace managers to implement prevention programs, thereby increasing the observation level of these protocols in the
workplace and reducing the incidence of COVID-19.
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1. Introduction

The current outbreak of COVID-19 began in
December 2019 in Wuhan, China. People with
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COVID-19 mostly present a wide variety of symp-
toms reported to range from mild symptoms to severe
illness. Of note, the common symptoms of COVID-
19 are fever, dry cough and shortness of breath [1].
People infected with COVID-19 can transmit the
virus to others through respiratory droplets, espe-
cially during coughing and sneezing. Also, it has been
shown that the virus could be transmitted over a dis-
tance of 2 meters from an infected person. Moreover,
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the surfaces contaminated with mucus or respira-
tory droplets of the patient with COVID-19 play an
important role in virus transmission [2–4]. Therefore,
workplaces are known as a gathering place for peo-
ple who can expose many employees to COVID-19
[5, 6].

In some workplaces, depending on the nature of
the work performed in them, workers are forced to
work in a close contact with each other or to use
common tools and equipment which increase the risk
of COVID-19 transmission [7, 8]. Based on each
occupational exposure to COVID-19, the Occupa-
tional Safety and Health Administration (OSHA) has
divided the risk of exposure during performing job
tasks into the following four levels: very high, high,
moderate, and low. This risk is determined according
to the type of work as well as the likelihood of having
contact with infected or suspected cases of COVID-
19 at a distance of 2 meters [9]. Based on this division,
the employees of industries and offices are classified
in the moderate group.

The end of the current COVID-19 pandemic is
uncertain yet [10]. Despite the production of the
COVID-19 vaccine, there are still many challenges
for an effective and safe program for global vacci-
nation such as initial scarcity of doses and lack of
access of all countries and people to the produced
vaccine [10]. Therefore, prevention and control mea-
sures are still among the most important solutions for
the control of COVID-19 [11]. Various organizations
such as the OSHA and World Health Organization
(WHO) have proposed some recommendations to
prevent COVID-19 infection for employees in their
workplaces and have recommended that companies
should develop a plan to manage coronavirus pre-
vention. The principles of prevention of COVID-19
in workplaces include observing personal hygiene,
using personal protective equipment (PPE), doing
social distancing, teleworking and employee health/
body temperature screening [12, 13]. Furthermore,
the Ministry of Health, Treatment and Medical Edu-
cation of Iran has developed COVID-19 prevention
protocols in workplace and then made them avail-
able to organizations and industries [14]. Among the
measures taken in the workplace of Iran to control
the release of COVID-19 can be mentioned to tele-
work, employee health/ body temperature screening,
using of masks, strengthening ventilation systems,
personal hygiene, etc. Given that the priorities in
industries and organizations are work and production,
despite the development and presentation of COVID-
19 prevention protocols, the implementation of these

Table 1
Workplace division and sample size of each group

Banks and Industries Small
offices workshops∗

Number 831 387 20888
Sample size 263 187 377
∗Workplaces with less than 10 employees.

protocols in some cases becomes a victim of pro-
duction and work. Therefore, in such cases, pressure
levers are required to implement these protocols. Fur-
thermore, monitoring the observance of the protocols
in industries and organizations by relevant and legal
organizations can ensure the proper implementation
of them. Hence, this study was aimed to investigate
the compliance of COVID-19 prevention protocols
in the workplaces affiliated to Ardabil University of
Medical Sciences, Ardabil, Iran.

2. Material and methods

2.1. Study population

This was a cross-sectional research conducted
on the workplaces affiliated (under supervision) to
Ardabil University of Medical Sciences between
August and September, 2020. To determine the sam-
ple size, the number of the workplaces in nine
cities of Ardabil Province, which are under supervi-
sion to Ardabil University of Medical Sciences, was
extracted. Thereafter, these workplaces were classi-
fied according to the diversity in the nature of work
in different workplaces, as shown in Table 1, and the
samples were selected from each group based on Kre-
jcie and Morgan’s table [15]. Next, the workplaces
under each category were randomly selected.

2.2. Data collection tools

A researcher-designed checklist was used for data
collection. This checklist was designed based on
the COVID-19 prevention protocols provided by the
Ministry of Health and Medical Education of Iran
for workplaces. Correspondingly, this checklist con-
sisted of 14 questions in the following four fields:
personal hygiene, PPE, social spacing, and screening
(Table 2).

Two qualitative and quantitative research
approaches based on the Lawshe model were used to
determine the content validity of the checklist [16].
In the qualitative review of the content validity, 15
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Table 2
The items of the designed checklist

Field Items

Personal hygiene 1- Procurement of soap and detergents
2- Provide hand and surface disinfectants at various workplace locations
3- Personalize phone, desk, chair and more
4- Existence of face recognition system instead of fingerprint for record the presence of employees

Personal protective equipment 1- Provide breathing masks for workers (2 masks per shift)
Social spacing 1- Teleworking

2- Proper physical distance (at least 2 meters) between workers in workstations
3- Proper physical distance with customers
4- Consider a special isolation room to house workers suspected of COVID-19
5- Sessions hold as a video conference

Screening 1- Temperature check
2- Oxygen saturation check
3- Prevent the entry of clients without masks
4- Restrictions on the use of canteens and restaurants

experts in the field of health and safety were invited
to participate as a panel group. Afterward, two
indicators, including content validity ratio (CVR)
and content validity index (CVI) were used for
the quantitative review of the content validity. For
this purpose, the CVR index was used to ensure
that the most important and accurate contents (item
necessity) were selected, and the CVI was also
utilized to ensure that the checklist items were used
to measure exactly the desired content in the best
way [16, 17]. The minimum acceptable values of
CVI and CVR were 0.79 and 0.49, respectively [18].

Reliability means that the measurement tool gives
the same results under the same conditions. In this
study, the common method, Cronbach’s alpha, was
used to measure reliability [17]. According to the
current research’s purpose, to determine the reliabil-
ity, the designed questionnaire was completed in the
workplaces affiliated to Ardabil University of Medi-
cal Sciences.

2.3. Methods

The designed checklist was completed for the
selected workplaces during sudden visits by inspec-
tors of health centers in early August 2020. The
checklists were completed by a researcher who was a
member of the inspection team. Besides, these work-
places were inspected for any compliance with the
protocols provided by health centers between August
and September. The designed checklist was then com-
pleted for the selected workplaces again at the end
of September. In addition, the number of patients
with COVID-19 was determined once at the begin-
ning of August and once at the end of September
for the selected workplaces. Finally, the completed

Table 3
The performance of the workplaces in implementing the

COVID-19 prevention protocols

Dimensions of COVID-19
prevention protocol

August September
(Mean ± S.D) (Mean ± S.D)

Personal hygiene 68.1% ± 0.7% 69.4% ± 0.5%
Personal protective

equipment
28.0% ± 1.8% 48.6% ± 1.7%

Screening 20.0% ± 1.5% 77.8% ± 2.8%
Social spacing 26.6% ± 2.2% 78.8% ± 3.4%

checklists were analyzed for two time periods and
the results were compared with each other. Addi-
tionally, the results obtained from the checklists were
compared with the incidence of COVID-19.

3. Results

According to the validation results of the check-
list, the lowest and highest values of the CVI were
equal to 0.82 and 0.98, respectively. Moreover, the
lowest and highest CVR values were 0.87 and 1,
respectively. Notably, the total values of CVI and
CVR were achieved as 0.88 and 0.98, respectively.
Also, the value of Cronbach’s alpha coefficient of the
questionnaire was calculated as 0.782.

Table 3 shows the performance of the studied
workplaces in the implementation of the COVID-
19 prevention protocols. The highest increase was
found to be attributable to screening and the lowest
change was related to personal hygiene. The extent of
change in the dimensions of the COVID-19 preven-
tion protocols by the workplaces is shown in Fig. 1.
The highest and lowest levels of increases in perfor-
mance belonged to small workshops and industries,
respectively. According to the results obtained, the
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Fig. 1. The extent of change in the dimensions of the COVID-19 prevention protocols by the workplaces.

Fig. 2. The relationship between performance of workplaces in the field of COVID-19 prevention protocols and the incidence of COVID-19.

rates of increase in performance for small workshops,
offices, and industries were 35.4%, 33.1% and 12.4%,
respectively.

Figure 2 shows the relationship between the per-
formance of workplaces in terms of the COVID-19
prevention protocols and the incidence of COVID-19,
a linear and inverse relationship was found between
the incidence of COVID-19 and the level of obser-
vance of the COVID-19 prevention protocols.

4. Discussion

The objective of this study was to investigate
the compliance of COVID-19 prevention protocols
in the workplaces affiliated to Ardabil University
of Medical Sciences, Ardabil, Iran. According to
a study conducted by the American Association
of Tactical Operations Committee, the data collec-
tion and assessment processes on the respondents’
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preparedness levels using a standardized question-
naire are needed for organizations to control a
catastrophic event such as a terrorist attack or a natu-
ral disaster [19, 20]. Furthermore, it is essential to
design and develop a checklist for evaluating the
performance of COVID-19 prevention protocols in
workplaces. Based on the results of the design and
validation phases of the checklist, it was found that
the designed checklist had good validity and relia-
bility. Moreover, the design checklist benefited from
a good efficiency for data collection regarding the
management of COVID-19 prevention protocols.

The findings of the study showed that the inves-
tigated workplaces had poor performance at the
beginning of August, but their performance increased
up to the end of September due to the inspection
made by the health centers. Planning and prepared-
ness to deal with the COVID-19 crisis are currently
considered as the national and international necessi-
ties. Thus, these should be paid special attention by
policy makers and health officials in adopting pre-
ventive behaviors at the community level in order to
control the COVID-19 pandemic [21].

The Ministry of Health and Medical Education
of Iran had developed health protocols to pre-
vent COVID-19 in workplaces [22]. However, this
required management commitment to implement the
developed programs. In workplaces, the priority is to
manage both production and productivity, and there is
not much inclination to be invested on other aspects.
Commitment to implement the developed protocols
can be built in managers through the legislation and
supervision of legal authorities.

The findings of the current study indicated that the
highest rates of increase in performance belonged to
screening, social spacing, PPE and personal hygiene.
According to the WHO, some of the most impor-
tant behaviors to prevent COVID-19 infection are
as follows: regular hand washing, personal hygiene,
and avoiding from shaking hands and hugging
[23].

The level of personal hygiene, including frequent
hand washing and the use of disinfectants, was bet-
ter than the other dimensions at the beginning of the
study, and this factor had the least increase throughout
performing the study. In interpreting this result, much
attention should be paid to the fact that the culture of
observing personal hygiene in the field of COVID-19
prevention has been previously built in the commu-
nity and family through national education; therefore,
it had a favorable situation at the beginning of this
study.

It was reported that COVID-19 is transmitted
through airborne particles, particularly indoors with
insufficient ventilation [24]. Therefore, there is a pos-
sibility of getting coronavirus through touching an
infected object or surface [25]. Hence, the applica-
tion of PPE such as respirator masks and gloves can
be effective on preventing this infection. Moreover,
two aspects of providing PPE and creating a culture
for using these devices should be considered in the
field of using PPE in the workplace. Accordingly,
providing suitable PPE is affected by management
commitment and the increased management commit-
ment consequently leads to the increased provision
of PPE.

When looking at the statistics, although the major-
ity of deaths and infections caused by COVID-19 are
related to people aged over 50 years old and those
with underlying diseases, there is still a risk of infec-
tion in the whole population and the importance of
prevention is increasing due to asymptomatic carri-
ers, because these people can transmit the disease
to other population groups [26]. Therefore, screen-
ing both employees and clients can be effective on
the prevention of the disease, as asymptomatic car-
riers can be identified and then their entrance to the
workplace can be forbidden.

The reproduction rate number is a very important
component in terms of virus transmission. Accord-
ingly, reproductive rate refers to the average number
of people who are at risk of contracting the disease
by an infected person [27]. Thus, reproduction rate
is high in these places due to the population density
in the workplace. In this regard, teleworking and dis-
tancing are considered as the best ways to reduce the
reproduction rate in the workplace. According to the
results of this study, the largest increase was related
to social spacing.

Management commitment is very important in
implementing this dimension, given that social spac-
ing may result in the reduced production or high
costs required to implement social spacing. It was
found that monitoring performed by legal authori-
ties by increasing the commitment of management
can increase compliance with COVID-19 protocols
in the workplace.

It should be pointed out that, at the beginning of
the study, industries were under the best condition
and small workshops were under the worst one. It
is worth mentioning that all industries covered by
Ardabil University of Medical Sciences had an occu-
pational health expert. Notably, one of the tasks of
these people is to implement the COVID-19 protocols
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in the workplace. Lack of knowledge in people on the
ways of transmission and prevention of this emerg-
ing disease is one of the main causes of the spread of
coronavirus. As a result, education is a key element
in implementing the required prevention programs.
It is impossible to achieve program development,
preparation, and procurement of high-performance
prevention materials and tools without any proper
training. Therefore, it is of great importance to hold
training courses on ways of transmitting and pre-
vention of coronavirus in workplaces. It should be
noted that most of the surveyed industries had held
some related training courses. Moreover, the highest
and lowest increase rates in performance during the
study belonged to small workshops and industries,
respectively. The inspection had the least effect on
increasing the performance of the industries due to
the large number of employees and the more com-
plex work environment in these workplaces, despite
the presence of an occupational health expert and the
holding some training courses. Also, there was a lin-
ear and inverse relationship between the incidence of
COVID-19 and the observance of COVID-19 proto-
cols, in such a way, that by increasing the observance
level of COVID-19 protocols during the study, the
incidence of COVID-19 in the workplace reduced.
Observing personal hygiene and using a proper diet
are considered as the most important ways to fight
COVID-19 [28, 29]. Some of the best strategies to
deal with the coronavirus are improving personal
hygiene, using medical masks, having adequate rest,
and utilizing a proper ventilation system [30]. The
results of this study indicated that observing COVID-
19 protocols can reduce the incidence of this disease
in the current situation where there is no definitive
treatment as well as no approved vaccine to prevent
COVID-19 yet. Comparing the results before August
and after September, it can be said that inspections by
health centers play a key role in the implementation
of COVID-19 prevention protocols in the workplace.

The small study interval and a large number of
confounding variables were the major limitations of
the present study.

5. Conclusion

The results of this study showed that the inspec-
tion made by health centers could result in the
increased commitment of workplace managers to
implement COVID-19 protocols, which, conse-
quently, increased the implementation level of these

protocols in the workplace. Furthermore, a linear
and inverse relationship was found between the inci-
dence of COVID-19 and the level of observance
of the COVID-19 prevention protocols. Therefore,
in the current situation that there is no certain,
effective medicine or anti-virus vaccine to treat or
preventCOVID-19, observing the COVID-19 proto-
cols in the workplace can reduce the incidence of
COVID-19.
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