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Abstract 

Background  Due to the type of activities and the long-term exposure to chemicals, hospital cleaning workers 
require the necessary knowledge about the chemicals used and proper safety culture. This study aimed to evaluate 
the safety culture and perception of hospital cleaning workers’ warning signs of chemical hazards.

Methods  This cross-sectional study was conducted in 2022 with the participation of 68 cleaning workers with the 
mean age ± (SD) and work experience ± (SD) of 36.19 ± (7.619) and 9.21 ± (5.462), respectively, in four selected Tehran 
hospitals in Iran. After ensuring the confidentiality of the received information and completing the demographic 
information checklist, each participant completed Global Harmonization System (GHS) sign perception and the safety 
culture questionnaires in this survey. Data were analyzed using regression and Pearson correlation tests.

Results  This study showed that the participant’s correct perception in nine cases (81.8%) of presented GHS signs 
was lower than the ANSI Z535.3 standard. Among the investigated signs, "Flammable substances" and "Harmful to 
the environment" signs had the highest, and "Skin irritant" signs had the lowest correct perception. In addition, it was 
found that 55 people (80.9%) had an overall positive attitude toward the safety culture. The levels of "Work environ‑
ment" (83.8%) and "Information exchange" (76.5%) had the highest and lowest positive scores for safety culture. 
Furthermore, there is a direct and significant relationship between the overall score of safety culture and the overall 
perception of the symptoms of GHS (CC = 0.313, P = 0.009).

Conclusion  According to the obtained results, it is recommended to take the necessary measures to increase the 
employees’ perception of the signs of chemical substances and improve their safety culture.
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Introduction
The emergence of new technologies, the use of chemi-
cals, and the properties of some solvents have caused sig-
nificant changes in the use of materials in processes and 
the type of activities in the workplace. According to their 
usage and importance, chemicals are used in industrial 
and non-industrial environments and small and large 
workshops [1, 2]. Considering the health risks of employ-
ees’ exposure to chemical substances, it is necessary to 
have a minimum perception and awareness of the risks 
of using and being exposed to these substances in related 
occupational groups [3].

In the meantime, cleaning workers are one of the users 
who, due to the nature of their job (cleaning the surfaces 
and work environment from many types of pollution), 
are among the jobs exposed to the risks of chemical sub-
stances [4]. It is estimated that each cleaning worker uses 
about 110  kg of hazardous chemicals per year, depend-
ing on the nature of his job [5]. Many of these hazardous 
chemicals have corrosiveness, irritation, flammability, 
and oxidation properties [5–7]. They can be considered to 
be the cause of some respiratory (asthma, vaginitis), skin 
(dermatitis), fertility, and cardiovascular disorders [5, 8]. 
According to some studies, exposure to these chemical 
substances has caused hospital cleaning workers to suffer 
from occupational diseases such as occupational asthma 
and occupational contact dermatitis [9–11].

Furthermore, the unprincipled and incorrect use of 
these substances and not paying attention to chemical 
warning signs, in the long run, can cause a decrease in 
people’s performance and ability, a decrease in their qual-
ity of life, and an increase in accidents in the workplace 
[12, 13]. Based on the studies of recent years in Iran, 
9,886 accidents caused by work have been registered, of 
which 64 cases were due to exposure to dangerous chem-
icals [8].

In this regard, the Occupational Safety and Health 
Administration (OSHA) first created the Hazard Com-
munication Standard (HCS). It then obliged employers 
to know the hazardous chemicals in the workplace and 
provide information about the dangers of these sub-
stances to employees [14]. In addition, in the last two 
decades, World Health Organization (WHO) and the 
International Labor Organization (ILO) have also tried 
to carry out activities in the field of chemical safety by 
taking measures such as the establishment of the Inter-
Agency Program for the Correct Management of Chemi-
cals (IOMC), the Strategic Approach to the International 
Management of Chemicals (SAICM), and the Global 
Harmonized System of Classification and Labeling of 
Chemicals (GHS) [8, 15, 16].

It is worth mentioning that the GHS has been proposed 
as an effective tool to increase users’ perception of the 

nature of chemicals and the extent of chemical hazards. 
The goal of creating GHS is to provide an appropriate 
classification for chemicals according to their potential 
hazards and to convey essential information about these 
chemicals to users through standardized pictograms, sig-
nal words, hazard statements, and precautionary state-
ments in labels and safety data sheets [7, 17]. Various 
criteria have been examined for the comprehensibility 
of chemical hazard pictograms. For example, using the 
ANSI Z535 and ISO 3864 standards, the acceptability of 
a symbol can be checked [18]. According to ANSI Z535 
and ISO 3864 standards, signs and symbols must be 
understood by at least 85% and 67% of people, respec-
tively [19].

Despite providing understandable labels and signs on 
chemicals, this information is only valuable when consid-
ered by the user. A recent study on household chemical 
products found that only 1.8% of participants stated that 
they always read the information on chemical contain-
ers [20]. It should be noted that if the work environment 
is safe, but the employees do not have the proper health 
knowledge, attitude, and behavior, most of the occupa-
tional safety and health measures and programs will fail 
[21]. Accident statistics show that humans are the main 
factor in most industrial accidents, and it is impossible to 
institutionalize safe behaviors in industries based only on 
technical engineering measures and establishing safety 
rules and regulations. Thus, by creating a positive and 
influential safety culture, people can be aware of existing 
risks and reduce accidents in the workplace [22, 23].

Safety culture is another important issue in prevent-
ing accidents and increasing people’s positive attitude 
regarding occupational health issues [24, 25]. The term 
safety culture became popular after the Chernobyl 
nuclear power plant accident (Russia, 1986) [26]. Safety 
culture is considered a subset of the general culture of an 
organization, which includes values, methods, percep-
tion and awareness, competencies, and individual and 
collective behavior patterns that determine the commit-
ments, how and the extent of management’s performance 
towards health and safety of the organization [22]. Since 
compliance with safety will reduce errors and improve 
overall service quality, safety is considered a turning 
point for high-risk organizations such as hospitals [27–
29]. Also, filling the wide gaps in organizations requires a 
safety culture [27].

The safety culture among different hospital depart-
ments has a significant difference [29]. A regular and cor-
rect assessment of the safety culture significantly reduces 
the occurrence of many foreseeable events and incidents 
that can impose a heavy financial burden on healthcare 
units. The safety culture reveals the strengths and weak-
nesses of the safety system and provides the basis for 
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improving and changing the organization. In addition, 
safety culture evaluation will be a reliable measure to 
compare organizations and hospitals [30, 31].

Hence, measuring the safety culture and the level of 
employees’ perception of chemical signs in many jobs is 
highly recommended, according to the mentioned cases. 
One of these jobs is hospital cleaning workers, who spend 
most of their time with chemicals and disinfectants. 
According to the nature of their job, these employees 
should have a high safety culture and a correct percep-
tion of the signs of the chemicals they use. Therefore, 
due to the lack of research in this field (according to the 
investigations carried out by the research group) and 
the requirement to investigate this issue in this occupa-
tional group, this research was conducted to investigate 
the safety culture and the perception of hospital service 
employees about the warning signs of chemical hazards. 
Figure 1 shows the research framework used in the study.

Methods
Study design
This cross-sectional study was conducted with the par-
ticipation of hospital service staff in Tehran (four hospi-
tals: A, B, C and D) in August 2022. The Census method 
was used to estimate the sample size. For this purpose, 
after making the necessary arrangements with the hos-
pital officials, a complete list of hospital cleaning staff 
consisting of 84 people was provided to the examiners. 
After applying the entry criteria (having at least one year 
of work experience, not having a second or more job, 
not having vision problems and having the same income 
range), it was determined that 79 people were eligible. 

In the next step, these employees were asked to partici-
pate in this research as volunteers by attending the hos-
pitals, explaining the research objectives, and ensuring 
the confidentiality of the information received from the 
subjects. Employees who did not want to participate in 
this research (n = 9) and those who did not complete the 
questionnaires thoroughly (n = 2) were excluded. In gen-
eral, 68 people were examined in this study.

After the staff’s agreement and with the relevant offi-
cials’ cooperation, the study participants were evaluated 
and ensured the absence of color blindness using the 
Ishihara test. One checklist and two questionnaires were 
collected, including the demographic information check-
list, the GHS sign perception questionnaire, and the 
safety culture questionnaire. The demographic informa-
tion checklist included information such as age, gender, 
education level, work experience, etc. It should be men-
tioned that in order to maintain the confidentiality of the 
information, each person was assigned a code to be used 
instead of their name. Also, after collecting the informa-
tion, the completed questionnaires and their informa-
tion were not given to anyone and were kept with the 
examiners.

Assessment of perception of GHS signs
The questionnaire for assessing participants’ perception 
of GHS signs included 11 color pictograms along with 
their meanings, shown in Fig.  2. In this section, picto-
grams were presented with explanations of what the pic-
tograms represented. In addition, to better understand 
the concepts of some pictograms, Hazard (H) statements 

Fig.1  Research paradigm of the study
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were also used next to them [32]. For example, H315 was 
applied for the "Skin irritant" pictogram.

Then, employees were asked to answer their level of 
familiarity with these pictograms and concepts written 
next to them by choosing one of the "Correct", "Incor-
rect" and "I do not know" options. A score of one was 
given for the "Correct" answer, and a score of zero was 
given for the "Incorrect" answer and "I do not know".

Safety culture assessment
The safety culture questionnaire was used to evaluate the 
safety culture of hospital employees. This questionnaire 
was designed and validated by Shekhari [22]. This tool 
has 40 questions in five levels "Education", "Work envi-
ronment", "Information exchange", "Management com-
mitment" and "Priority to safety". Each level has eight 
questions. The reliability of the present questionnaire 
was determined by the internal consistency method with 
Cronbach’s alpha coefficient equal to 0.95. Questionnaire 
questions were graded according to a five-point Likert 
scale. Equation 1 is also used to evaluate the overall safety 
culture score and the safety culture score in each level 
[33].

Where:
 K: Total number of questions, and µ: Safety culture 

score.
According to the total number of questions of the ques-

tionnaire (K = 40), the overall score of positive safety cul-
ture is higher than 120, and the overall score of negative 
safety culture is lower than 120. In addition, in each of 
the safety culture levels, according to the total number 
of questions (K = 8), the positive safety culture score is 
higher than 24, and the negative safety culture score is 
less than 24.

Statistical analysis of data
The collected data were analyzed by SPSS software ver-
sion 24. Mean and Standard Deviation (SD) were used to 
express descriptive statistics. In addition, regression and 
Pearson correlation tests were used to express the ana-
lytical statistics and correlation of two variables, and a 
significance level of 5% was considered.

(1)µ =
5k + k

2

Fig. 2  Pictograms used in the present study
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Results
After distributing 70 questionnaires among cleaning 
workers working in selected hospitals, 68 questionnaires 

were completed and collected. According to the infor-
mation received from the questionnaires, the mean 
age ± (SD) and work experience ± (SD) of the participants 
were 36.19 ± (7.619) and 9.21 ± (5.462), respectively. Most 
participants are male, married, have a diploma, and work 
in hospital A. All the participants were visually healthy 
according to the Ishihara test, and all used detergents. 
10.3% of people did not receive special training on deter-
gent use. The demographic information of the partici-
pants is presented in Table 1.

The results of the GHS sign perception questionnaire
After completing the GHS sign perception questionnaire, 
people’s correct perception level of each sign was deter-
mined and compared with the ANSI Z535.3 standard, 
and the results of its frequency distribution are presented 
in Table 2. By examining all the presented GHS signs, it 
was found that among these 11 signs, the participants 
had a higher correct perception than the ANSI Z535.3 
standard in only two of these signs (18.2%), and in nine 
cases (81.8%) their correct perception was lower than this 
standard. Among the investigated signs, "Flammable sub-
stances" and "Harmful to the environment" signs had the 
highest, and "Skin irritant" signs had the lowest correct 
perception (Table 2).

Furthermore, 53% and 23.5% of the participants had 
moderate (3–5), and good (6–8) overall correct percep-
tion scores, respectively. Also, the staff of Hospital A 
had the highest, and the staff of Hospital C had the low-
est average score for the overall correct perception of 
GHS signs. The average scores of the correct perception 
of cleaning workers of the investigated hospitals were 
between "Moderate" and "Good" levels and did not reach 
the "Very good" level (Fig. 3).

Table 1  Demographic characteristics of the participants of this 
study (n = 68, August 2022, Tehran)

Characteristic Number (%)

Gender
  Female 26 (38.2%)

  Male 42 (61.8%)

Age (Years)
  < 30 Years 19 (27.9%)

  30–40 Years 30 (44.2%)

  > 40 Years 19 (27.9%)

Work experience (Years)
  < 5 Years 21 (30.9%)

  5–10 Years 20 (29.4%)

  > 10 Years 27 (39.7%)

Marital status
  Married 44 (64.7%)

  Single 24 (35.3%)

Level of education
  Elementary degree 7 (10.3%)

  Middle degree 16 (23.5%)

  Diploma degree 33 (48.5%)

  Associate degree 11 (16.2%)

  Bachelor’s degree or higher 1 (1.5%)

Service location
  Hospital A 20 (29.4%)

  Hospital B 18 (26.5%)

  Hospital C 15 (22.1%)

  Hospital D 15 (22.1%)

Table 2  Distribution of the frequency of GHS signs according to the cleaning workers’ correct perception level (n = 68, August 2022, 
Tehran)

C Comparison with ANSI Z535.3 limit (85%), N Number, + Compliant with the standard, - Not compliant with the standard

Signs Hospital A Hospital B Hospital C Hospital D All hospitals

N % C N % C N % C N % C N % C

Risk of explosion 17 85.0  +  18 100  +  5 33.3 - 8 53.3 - 48 70.6 -

Flammable substances 19 95.0  +  18 100  +  11 73.3 - 12 80.0 - 60 88.2  + 

Oxidizing substances 13 65.0 - 16 88.9  +  4 26.7 - 2 13.3 - 35 51.5 -

Gas under pressure 13 65.0 - 4 22.2 - 3 20.0 - 10 66.7 - 26 38.2 -

Corrosive substances 16 80.0 - 13 72.2 - 12 80.0 - 12 80.0 - 53 77.9 -

Toxic substances (acute toxicity) 18 90.0  +  18 100  +  9 60.0 - 8 53.3 - 53 77.9 -

Skin irritant 11 55.0 - 13 72.2 - 1 6.70 - 5 33.3 - 17 25.0 -

Risk to health 17 85.0  +  11 61.1 - 7 46.7 - 11 73.3 - 46 67.6 -

Harmful to the environment 19 95.0  +  16 88.9  +  12 80.0 - 13 86.7  +  60 88.2  + 

Biological hazards 12 60.0 - 7 38.9 - 8 53.3 - 11 73.3 - 38 55.9 -

The danger of radioactive materials 18 90.0  +  6 33.3 - 11 73.3 - 12 80.0 - 47 69.1 -
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The results of the safety culture questionnaire
The results of the present study showed that Hospital 
B had the highest and Hospital C had the lowest over-
all average score of safety culture (Fig. 4). By examining 
the cumulative percentage of the safety culture score of 
the participants, it was also determined that 13 people 
(19.1%) had an overall negative attitude toward safety 
culture (< 120), and 55 people (80.9%) had an overall pos-
itive attitude toward safety culture (> 120). In addition, 
among the five investigated levels of safety culture in 
selected hospitals, the levels of "Work environment" with 
83.8% of people (57 people) and "Information exchange" 
with 76.5% of people (52 people) had the highest and 
lowest positive scores of safety culture (> 24), respectively 
(Fig. 5).

In hospitals A, B, C and D, the highest average safety 
culture score in different levels belonged to the levels of 
"Work environment", "Safety priority", "Education", and 

"Work environment", respectively. On the other hand, 
the lowest average safety culture score at different lev-
els in hospitals A, B, C and D belonged to "Management 
commitment", "Information exchange", "Information 
exchange", and "Management commitment", respec-
tively (Table 3). Table 3 shows the distribution of safety 
culture scores in selected hospitals by different levels of 
safety culture.

The relationship between demographic variables 
and the overall perception of GHS signs and safety culture
A simple linear regression test was used to investigate 
the relationship between demographic variables and 
the participants’ overall perception of GHS signs and 
safety culture. According to the findings of this test, 
only the variables of age and work experience in hos-
pital A had a significant relationship with the overall 

Fig. 3  Distribution of cleaning workers’ correct perception of GHS signs by hospitals name (n = 68, August 2022, Tehran)

Fig. 4  Distribution of the overall average score of cleaning workers’ safety culture in the selected hospitals (n = 68, August 2022, Tehran)
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perception of the GHS signs (Table  4, P = 0.029 and 
P = 0.022, respectively).

The relationship between safety culture and participants’ 
overall perception of GHS signs
Pearson’s correlation test investigated the relationship 
between safety culture and the participants’ overall per-
ception. The obtained results showed a direct and sig-
nificant relationship between the overall score of safety 
culture and the overall perception of the signs of GHS 
(Correlation Coefficient (CC) = 0.313, P = 0.009). In addi-
tion, there was a significant relationship between the 
participants’ overall perception of GHS signs and "Man-
agement commitment" levels in hospitals A (CC = 0.760, 
P =  < 0.001) and C (CC = 0.609, P = 0.016), the "Work 
environment" in hospital C (CC = 0.540, P = 0.035), "Edu-
cation" in hospital A (CC = 0.647, P = 0.002), and "Infor-
mation exchange" in hospitals A (CC = 0.532, P = 0.016) 
and B (CC = 0.725, P =  < 0.001) (Table 5).

Discussion
Healthcare workers are in high-risk occupations and 
exposed to various potential health risks. Accordingly, it 
is necessary to improve the perception and safety culture 
in many fields, including hazardous chemicals, to prevent 
and deal with these risks. The review of the background 
of the present study shows that only some studies have 
paid attention to the issue of perception and safety cul-
ture regarding chemical exposures of hospital service 
workers. Meanwhile, this group of employees working 
in hospitals plays an essential role in hospitals’ quality, 
order, and cleanliness. This study aimed to investigate the 
perception of GHS signs and evaluate the safety culture 

among service workers working in selected hospitals in 
Tehran.

In general, the results obtained from this study showed 
that hospital cleaning workers’ correct perception in nine 
cases (81.8%) of GHS signs was lower than the ANSI 
Z535.3 standard, which indicates the low familiarity of 
these people with GHS signs and, as a result, a low cor-
rect perception score. These findings were consistent 
with the study of Jahangiri et al. conducted among chem-
ical industry employees. In their study, all studied GHS 
signs had a lower score rate than ANSI Z535.3 acceptable 
limit (< 85%) [19]. It seems that the reason for this align-
ment is the lack of education regarding the description of 
chemical hazards according to GHS in the target groups.

However, in a series of other studies, there has been 
evidence that people were familiar with the signs of 
chemicals. For example, in a study conducted with the 
participation of 175 chemistry students, the results 
showed that most (81%) had a high level of familiar-
ity and perception of the signs of laboratory chemicals. 
In this research, the students who did not have a correct 
perception of the signs pointed to reasons such as not 
paying attention to the labels of chemical substances and 
problems remembering and understanding more of these 
signs [7].

The findings of the present study showed that among 
the GHS signs examined among the service workers of 
the studied hospitals, the signs "Harmful to the environ-
ment" and "Skin irritant" had the highest (88.2%) and the 
lowest (25%) correct perception among the service work-
ers, respectively. This is while, in a cross-sectional study, 
the signs of "Flammable substances" (95%) and "Acute 
toxicity" (94%) had the highest, and "Oxidizing" (7%) 
and "Compressed gas" (7%) signs had the lowest level of 

Fig. 5  Distribution of participants based on the status of positive attitude towards safety culture (n = 68, August 2022, Tehran)
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correct perception among cleaning workers [18]. In other 
studies with the participation of other workers, some 
signs were more understood, and some were less under-
stood. In the study of Dalvie et  al. in South Africa, the 
highest level of correct perception was related to "Toxic 
substances" (98%) [34]; in the study of Su and Hsu in Tai-
wan, the highest level of perception was related to the 
sign of "Respiratory hazards" (95.8%) [35], in Jahangiri 
et al.’s study, the highest and lowest levels of correct per-
ception of signs were related to "Acute toxicity" (74.1%), 
"Explosives", and "Flammable substances"(78.1%) [19]. It 
seems that there are probably differences in the educa-
tion style and attitude of people, and the nature of peo-
ple’s jobs in different job groups plays a vital role in the 
level of correct perception of signs.

Among the hospitals under study, hospitals A and C 
had the highest and lowest levels of correct perception of 
GHS signs, respectively, due to reasons such as people’s 

reluctance to learn GHS signs, lack of necessary train-
ing, or incomplete and insufficient training in this field 
among people. Past studies have proven a strong correla-
tion between a lack of knowledge and training in safety 
signs and labeling and chemical accidents [30, 36–38].

Positive safety culture is considered an influential and 
critical factor in preventing workplace accidents. The 
present study’s findings showed that the highest and 
lowest overall safety culture scores were related to hos-
pitals A and B, respectively. The reason can be counted 
in the level of importance and implementation of the five 
dimensions of safety culture and the differences in soft-
ware and hardware in the hospital environment from the 
safety point of view.

In the current study in two hospitals (A and D), the 
highest average safety culture score at different levels 
belonged to the "Work environment" level. On the other 
hand, the two levels of "Management commitment" and 

Table 4  Correlation of demographic variables with the cleaning workers’ overall perception of GHS signs (n = 68, August 2022, Tehran)

*Significance, SE Standard Error, B and SE unstandardized coefficients, β standardized coefficient

Hospital A Hospital B

The first variable The second variable β B SE P β B SE P

Age The overall perception -0.697 -0.191 0.079 0.029* 0.034 0.012 0.173 0.948

Work experience The overall perception 0.711 0.276 0.107 0.022* -0.010 -0.003 0.140 0.984

Gender The overall perception 0.285 1.151 0.895 0.218 0.426 1.019 0.660 0.149

Education The overall perception 0.377 0.898 0.566 0.135 -0.101 -0.200 0.542 0.719

Marital status The overall perception -0.366 -1.540 0.919 0.116 -0.202 -0.483 0.723 0.516

Hospital C Hospital D

The first variable The second variable β B SE P β B SE P

Age The overall perception -0.140 -0.025 0.079 0.755 0.155 0.038 0.100 0.715

Work experience The overall perception 0.499 0.121 0.120 0.340 -0.173 -0.068 0.167 0.694

Gender The overall perception -0.006 -0.014 0.681 0.984 -0.530 -1.717 1.059 0.139

Education The overall perception 0.490 0.549 0.434 0.238 0.271 0.536 0.617 0.408

Marital status The overall perception -0.258 -0.524 0.683 0.463 0.459 1.544 1.372 0.290

Table 5  Examined correlations between the cleaning workers’ overall perceptions of GHS signs with the safety culture score (n = 68, 
August 2022, Tehran)

*Significance

The first variable The second variable Hospital A Hospital B Hospital C Hospital D

Correlation P Correlation P Correlation P Correlation P

Education The overall perception of GHS 
signs

0.647 0.002* 0.173 0.492 -0.014 0.961 0.483 0.068

Work environment The overall perception of GHS 
signs

0.136 0.567 -0.243 0.332 0.540 0.038* 0.315 0.254

Information exchange The overall perception of GHS 
signs

0.532 0.016* 0.725 <0.001* 0.493 0.062 0.214 0.443

Management commitment The overall perception of GHS 
signs

0.760 <0.001* 0.404 0.096 0.609 0.016* 0.234 0.400

Priority to safety The overall perception of GHS 
signs

0.103 0.665 0.173 0.492 0.345 0.208 0.273 0.324
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"Information exchange" had the lowest average score 
of safety culture at different levels in the hospitals. In 
the study of Shekari et al., who evaluated the safety cul-
ture among laboratory personnel in the petrochemi-
cal industry, the levels of "Priority to safety" (31.9%) and 
"Management commitment" (25.2%) had the highest 
and lowest average scores for safety culture, respectively 
[22]. In addition, in the study of Sukadarin et al., which 
investigated the safety culture using seven factors, it was 
revealed that employees had a positive attitude towards 
six factors, including "Safety management system and 
procedure" and "Employee’s involvement" and they had a 
negative attitude towards one factor (Management com-
mitments) [39]. Thus, it seems that the commitment at 
management levels to promote the safety culture is still 
weak, and it should be paid much attention in organiza-
tions to increase the safety culture.

Among other results of the present study, it can be 
said that among the different levels of safety culture, 
the factors of "Work environment" and "Information 
exchange" had the highest and lowest scores among the 
safety culture levels. This study’s low score on informa-
tion exchange can be caused by poor communication 
between people and occupational health professionals, 
management, and the education department. Inadequate 
information and non-optimal use of communication 
platforms such as virtual space, videos, brochures, educa-
tional pamphlets, and discussion sessions to facilitate the 
exchange of information between people can cause poor 
communication in the organization.

Of course, it should be kept in mind that any change 
and modification in the direction of improving the safety 
culture is a long and time-consuming process, and one 
should spend time and patience to achieve the goals of 
increasing a positive safety culture in order to achieve 
favorable results and feedback. Pearson’s correlation test 
variables showed a significant and positive relationship 
between the two components of having a positive safety 
culture and increasing the perception of hospital service 
staff about GHS signs. This finding shows that the safety 
culture can increase the perception of safety and the 
understanding of the danger signs of chemicals and ulti-
mately reduce the risks and accidents related to working 
with chemicals that employees face daily.

In addition, socio-demographic characteristics can 
also influence the employees’ correct perception of GHS 
signs. For example, in Jahangiri et al.’s study, employees’ 
perception of GHS symptoms had a significant rela-
tionship with variables of gender and education of par-
ticipants [19]. Also, in our research, the simple linear 
regression test results showed that age and work expe-
rience are two influential factors in the overall percep-
tion of employees about GHS signs. With the increase of 

these factors in hospital A, the employees’ perception of 
GHS symptoms increased. Based on this, it is necessary 
to pay more attention to socio-demographic factors such 
as age, work experience, and education and try to make 
people more familiar with these pictograms by conduct-
ing training and retraining courses.

Among the limitations of this study, it was carried out 
in a survey and cross-sectional manner. In addition, since 
a questionnaire was used in this research, there is a pos-
sibility of bias in the obtained data. For this purpose, it 
is recommended to other researchers conduct future 
research longitudinally using other tools in addition to 
questionnaires and informational data (if the information 
is provided).

Furthermore, the incomprehensible and Insufficient 
information of some GHS pictograms for cleaning work-
ers, despite holding training courses in hospitals, was 
one of the limitations of Standard ANSI Z535.3. In this 
regard, researchers should have given more explanations 
about these pictograms. Also, the interference of the time 
of completing the questionnaires with the working time 
of the employees and the need for a suitable place to con-
duct this research and interview with the employees were 
other limitations of this research.

Conclusion
Since the cleaning chemicals used in hospitals have 
adverse effects that can overshadow the public health of 
people, the hospital cleaning staff must have the neces-
sary knowledge and perceptions about the characteristics 
and effects of these materials with the appropriate level 
of safety culture. Thus, in this research, which was based 
on an analytical-descriptive method, the level of hospi-
tal cleaning worker’s perception of the signs of chemical 
substances was evaluated, as well as the evaluation of the 
safety culture score from the five dimensions of "Educa-
tion", "Information exchange", "Work environment", "Pri-
ority to safety", and "Management commitment". This 
research showed that the correct perception of hospital 
cleaning staff was lower than the ANSI Z535.3 standard 
in 9 out of 11 presented GHS pictograms. Thus, it is nec-
essary to take the necessary measures for the safe train-
ing of the high-risk occupational group to increase their 
perception. On the other hand, in examining the issue 
of employee safety culture, although the safety culture 
score of some dimensions, such as "Work environment", 
was higher than others, such as "Information exchange" 
and "Management commitment", it should be kept in 
mind that "Management commitment" and "Information 
exchange" are not the only influencing factors in safety 
culture, and other factors are also involved. Therefore, in 
addition to increasing safety, measures should be taken to 
increase the score of all safety culture levels.
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