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Abstract

Background: The use of chemicals in laboratories exposes laboratory staff to risks arising from
hazardous chemicals. Accidents related to poor management and handling of chemicals have been
reported in laboratories. Good implementation of occupational safety and health (OSH) in
organizations that have implemented OSH-Management System (OSH-MS) plays an important role in
reducing accidents at the workplace. This study aims: to assess the level of knowledge, attitude, and
practice (KAP) related to the OSH aspect in chemical handling among healthcare workers. Method:
This is a cross-sectional survey involving laboratory workers. The study was conducted in two
governmental hospital laboratories in Riyadh (AL Zulfi Hospital, and King Khaled Hospital) Saudi
Arabia. A total of 120 laboratory staff were recruited and data on KAP was collected using self-
administered questionnaires. Items in the questionnaire were adapted from previous studies and
published guidelines. Data obtained were entered into statistical software for analysis. Results:
approximately two-thirds of the respondents have high knowledge of OSH, 96% have a positive
attitude and 84% have good practice on OSH. Moreover, the present study revealed that there was no
significant difference in the knowledge level between laboratory workers. Similarly, there is no
significant difference in the attitude level between laboratory workers. However, the tests show that
there is a significant difference in the practice level between laboratory workers. Furthermore, the
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results of this study showed evidence of the association between gender (0.049) and practice level; the
association between age (0.011*) and knowledge level, and education level (p=0.003) and knowledge
level. Conclusion: There were the implementation of a suitable, adequate, and effective management
system that is continually improved is crucial and needs to be implemented to manage the OSH risks

in the organizations.
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Introduction

Generally, workers in laboratories are faced
with many occupational risks at work and their
health and safety may be severely risked if
adequate preventive protective measures are
not applied. These hazards can be physical,
chemical, and biological (1, 2). Workers
usually face numerous occupational hazards
and their health and safety may be severely
risked if appropriate protective practices are not
possessed (3-6). The clinical laboratory staff is
among those workers, and, they are exposed
daily to various hazards and risks from human
samples, infectious aerosols, spills, broken
glass, cuts from sharp objects, needle stick
injuries, chemical agents, centrifuge accidents,
and others (7, 8). For example, clinical
laboratory staff is at increased risk of acquiring
viral (e.g. hepatitis B and C, coronavirus, and
HIV) and bacterial pathogens (e.g. TB), which
can all be transmitted through percutaneous
damage (9, 10). Laboratory-acquired
tuberculosis infection was considered high
among healthcare providers, including medical
laboratory staff (11, 12).

Safety is defined as a method of preventing
accidents or reducing personal injury or
property damage that may be caused by an
accident. Health and safety are key concerns in
any medical laboratory because of the potential
risks in handling hazardous and infectious
materials (13). These risks can be eliminated or
minimized by promoting good laboratory
practices as well as providing proper safety
equipment. Although there are legislations to
govern health and safety aspects in the
workplace, safety training is required to
promote good safety practices and the situation
varies greatly from one laboratory to another.

Safety in the laboratory is the responsibility of
all  employees and employers  (14).
Occupational Safety and Health (OSH) is one
of the most crucial aspects in ensuring a safe
and healthy workplace. It deals with the safety
and health of workers in the work setting and it
mainly focuses on preventing hazards (5-7).

Several published reports provided evidence for
the threat of laboratory-associated infections of
emerging and re-emerging diseases among
healthcare workers in a laboratory, who are
potentially exposed to an increased risk of
acquiring a wide range of infectious diseases
including human immunodeficiency virus HIV,
HBV, and HCV (15). Medical laboratories'
universal precautions and good laboratory
practices involve the use of protective barriers
such as gloves, gowns, aprons, masks, or
protective eyewear, which can reduce the risk
of infection (16).

A study conducted by Nasim et al., (2012) (17)
revealed a lack of awareness regarding
biosafety knowledge and practices among
laboratory employees as well as. Moreover,
another study in Saudi Arabia conducted by
Cruz et al., (2015) (18) revealed that the
workers in laboratories need to improve their
knowledge, it is their responsibility the adhere
to biosafety policy, use biosafety manuals,
personal protective equipment, biosafety
containment level, and protection in their daily
laboratory work.

A study conducted by Al-Zahrani, (2018) (19)
revealed that laboratory workers are exposed to
biological hazards during collecting or
processing biological materials, disinfecting,
cleaning and transporting  contaminated
equipment, or working in contaminated areas.
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In a parallel study conducted by Sewunet et al.,
(2014) (20) showed that the respondents
reported that there were poor safety regulations
or standards in their laboratories, and higher
risks of microbial, chemical, and
physical/mechanical hazards. Another study
conducted by Shobowale et al., (2015) (21)
found that the most common type of hazards in
medical laboratories include; bacteria (80%) for
Biological hazards; handling un-labeled
chemicals (38.2%) for chemical hazards; and
laboratory  equipment's not  periodically
maintained (49.5%) for Physical hazards, and
not-wearing personal protective equipment's
was statistically associated with exposure to
hazards.

A study in Saudi Arabia by Khabour et al.,
(2018) (22) discovered that more than half of
the healthcare workers were trained in
laboratory safety, and the majority followed
guidelines for disposing of medical wastes,
decontamination of sample spills, and use of
protective lab coats, and gloves. However,
24.2% of the participants used to eat, drink, or
use gum. almost 18 % reported that they
continued working with a finger cut, whereas
only 67% reported that they used to recap
needles after blood withdrawal. In other
studies, Galarpe et al., (2013) (23) and Walters
et al., (2017) (24) reported that the absence of
safety data sheets (SDS) of chemicals and
apparatuses, absence of complete personal
protective equipment (PPE) absence of safety
cabinets for chemicals storage were recorded
respectively. So, this study aims to assess the
level of knowledge, attitude, and practice
(KAP) related to the OSH aspect in chemical
handling among healthcare workers.

Materials and Methods:

This is a cross-sectional survey involving
laboratory workers. The study was conducted
in two governmental hospital laboratories in
Riyadh (AL Zulfi Hospital, and King Khaled
Hospital) Saudi Arabia. Data collection was
performed between January to March 2022. A
total of 120 laboratory staff who work with
chemicals were selected through the purposive

sampling  method. A  self-administered
questionnaire on KAP related to chemical
handling was developed or adapted from the
published regulations and guidelines related to
OSH (25, 28) and several previous studies (26,
27, 29-31). Data obtained were entered into
statistical software for analysis.

The questionnaire consists of five (5) sections
as the following: (a) socio-demographic
information (10 items), (b) safety training (3
items), (c) knowledge on OSH (9 items), (d)
attitude on OSH (8 items), (e) practice on OSH
(8 items). There were two different types of
questions namely; ‘Yes’ or ‘No’ questions for
knowledge questions and ‘Likert Scale’ for
attitude and practice questions. For knowledge
questions, 1 point was given for correct
answers and O points were given for wrong
answers.

A total of 14 scores were given for knowledge
questions. The score ranges for knowledge are
categorized as the following; High Knowledge:
12 — 14 (85% -100%). Medium Knowledge: 8 —
11 (60% - 84% (. Low Knowledge: <7 (<59%)
For attitude questions, 0 points were given for
those who answered ‘Strongly Disagree’, 1
point for ‘Disagree’, 2 points for ‘Agree’, and 3
points given for ‘Strongly Agree’. A total of 24
scores were given for attitude questions. The
score ranges were categorized into; - Positive
Attitude: 17 — 24 (70% - 100%) - Negative
Attitude: <16 (<69%) For practice questions, 0
points were given for those who answered
‘Rarely’ and  ‘Never’, 1 point for
‘Occasionally’, 2 points for ‘Frequently’ and 3
points given for ‘Very Frequently’. A total of
24 answers were given for practice questions.
The score ranges were categorized into; - Good
Practice: 17 — 24 (70% - 100%) - Poor Practice:
<16 (<69%).

This questionnaire was tested on its validity
and reliability to ensure that the questionnaire
items were measured according to the study
aim. Content validity was performed by giving
the questionnaire to experts in the field to
review and evaluate whether the items tested
define the items of the questionnaire in terms of
clarity and relevance. Next, a pilot study was
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conducted among 15 laboratory workers to test
reliability.

A test of reliability showed that most of the test
items achieved 0.76 — 0.79. The survey was
distributed in person for most of the data
collection. All participants were required to
answer the survey according to the format
provided in the questionnaire. Data analysis
was performed by using IBM SPSS version 25.

Results

Table (1) shows that socio-demographic
information a total of 120 laboratory workers
have participated in this study. Amongst the
120 participants, there were more males
(52.5%) than females (47.5%) and most of
them were from the age group of 36-45 years
old (51.7%). Most of the participants have
served for <14 years (70.8%), while the others
have been in service for 15-19 years (16.7%)
and >15 years (12.5%). The majority (94.2%)
of them have attended safety training, while in
terms of education background, 12.5% are
certificate holders, 40.8% are Diploma holders,
44.2% are Bachelor’s degree holders, and 2.5%
are Master's degree holders.

Table (1): Socio-demographic information of
laboratory workers (n = 120)

Socio-demographic Total
information N (%)
Gender Male 63 (52.5)
Female 57 (47.5)
Age <35 49 (40.8)
36-45 62 (51.7)
> 46 9(7.5)
Length of | <14 85 (70.8)
Service 15-19 20(16.7)
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Socio-demographic Total
information N (%)
(year) >20 15 (12.5)
Safety Attended 113
Training (94.2)

Never Attend 7(5.8)
Types Chemical 101
Safety Handling (84.2)
Training First Aid 69 (57.5)

Emergency 76 (63.3)

Response

OSH-MS 51 (42.5)
Education Certificate 15 (12.5)
Level Diploma 49 (40.8)

Degree 53 (44.2)

Master 3(2.5)

Table (2) shows that knowledge, attitude, and
practice level of laboratory workers 72.5% of
the respondents scored a high level of
knowledge while 26.7% of them scored
medium level and another 0.8% scored a low
level of knowledge. As for the attitude level,
the majority (95.8%) of the laboratory workers
have a positive attitude while only 4.2% of
them have a negative attitude towards
occupational safety and health. Meanwhile, in
terms of practice on occupational safety and
health, 84.2% of the laboratory workers have
good practice while 15.8% of them have poor
practice on occupational safety and health.

Moreover, the results of the present indicated
that there was no significant difference in the
knowledge level between laboratory workers,
where p>0.05(p=0.190). Likewise, there is also
no significant difference in the attitude level
between laboratory workers, where p>0.05
(p=0.089). However, the tests show that there is
a significant difference in the practice level
between laboratory workers, where p>0.05
(p=0.022%).
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Table (2): the level of knowledge, attitude, and practice on occupational safety and health among
laboratory workers (n = 120)

Total Z I
N (%) Statistics | P o
High 87 (72.5)
Knowledge Levels, n (%) Medium 32 (26.7) -1.671 0.190
Low 1(0.8)
. Positive 115(95.8)
Attitude Levels, n (%) - -0.126 0.089
Negative 5(4.2)
. Good 101 (84.2)
Practice Levels, n (%) -3.780 0.022*
Poor 19 (15.8)
*p-value is significant at 0.05 level
Table (3) presents the results of bivariate Moreover, the association between age

analysis between knowledge, attitude, and
practice level with independent variables.
Bivariate analysis between practice and
sociodemographic and occupational factors was
conducted and the results of the test showed
evidence of the association between gender
(0.049) and practice level as p<0.05. Whereas,
other independent variables such as age
(p=0.680), work experience (p=0.065), safety
training (p=0.306), and education level
(p=0.185) do not show any evidence of

(0.011*) and knowledge level, and education
level (p=0.003) and knowledge level is p<0.05.
Whereas, other independent variables such as
gender (p=0.680), work experience (p=0.121),
and safety training (p=1.000), do not show any
evidence of association. Furthermore, all
independent variables such as age (p=0.584),
gender (p=0.368), work experience (p=0.615),
safety training (p=0.263), and education level
(p=0.855) do not show any evidence of
association with attitude.

association.

Table (3): Association between knowledge level and independent variables (n = 120)

_ Knowledge Attitude Practice
Variables,  pioh  Medium/Low  p- Positive  Negative  p- Good Poor, p-
n=120 n= n=33 value n=115 n=5 value n= n=19  value

87 101

Gender 0.680 0.368 0.049*
Male 47(54.0) 16 (48.5) 59 (51.3 4 (80.0) 49 (485) 14 (73.7)
Female 40(46.0) 17 (51.5) 56 (48.7) 1 (20.0) 52 (51.5) 5(26.3)

Age 0.011* 0.584 0.680
<35 34(39.1) 15 (45.5) 48 (41.7)  1(20.0) 43 (42.6) 6(31.6)

36-45 50(575) 12 (36.4) 58 (50.4)  4(80.0) 50 (49.5) 12 (63.2)

>46 3(34) 6(18.2) 9(7.8) 0 8(79) 1(5.3)

Length of Service(year) 0.121 0.615 0.065
%fllg 62(71.3)  23(69.7) 81 (70.4)  4(80.0) 68 (59.1) 17(89.5)

220 17(195)  3(9.1) 20 (17.4) 0 20 (19.8) 0

B 8(9.2) 7(21.2) 14 (12.2)  1(20.0) 13 (12.9) 2(10.5)

Safety Training 1.000 0.263 0.306
Attended  82(94.3)  31(94.0) 109(94.8)  4(80.0) 96 (95.0) 17(89.5)

Never 5(5.7) 2 (6.0) 6(5.2) 1 (20.0) 5(5.0) 2(10.5)
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Attend
Education Level 0.003* 0.855 0.185
Certificate 6 (6.9) 9 (27.2) 15 (13.0) 0 (10.9) 4 (21.1)
Diploma  42(48.3) 7(21.2) 46 (40.0)  3(60.0) 40 9 (47.4)
(47.5)
2(2.0)
Discussion This study found no association between

Medical laboratories are considered potentially
hazardous workplaces, workers in labs are
exposed to a wide range of biologic hazards in
addition to physical incidents (3). There is
general agreement about adequate preparation
of the workers in terms of training to improve
their knowledge and skills in addition to
providing them with proper personal protective
equipment (4, 5). Almost all measures and
guidelines are listed in manuals that are
distributed to lab workers, but adherence to
such measures, and acquired knowledge about
biosafety, is another issue, that needs to be
investigated, especially since faulty practices
could cause serious health problems (6, 7). This
study assessed the knowledge, attitude, and
practice concerning occupational safety and
health among laboratory workers.

According to Awang et al. (2019) (29), the
implementation of OSH-MS in an organization
can lead to the development of a good safety
culture. In the present study, approximately
two-thirds of the respondents have high
knowledge of OSH, 96% have a positive
attitude and 84% have good practice on OSH.
Moreover, the present study revealed that there
was no significant difference in the knowledge
level between laboratory workers. Similarly,
there is no significant difference in the attitude
level between laboratory workers. However,
the tests show that there is a significant
difference in the practice level between
laboratory workers. Furthermore, the results of
this study showed evidence of the association
between gender (0.049) and practice level; the
association  between age (0.011*) and
knowledge level, and education level (p=0.003)
and knowledge level.

knowledge level and independent variables
such as gender, work experience, and safety
training. However, younger age and higher
education level were significantly associated
with the level of knowledge of OSH. The result
is different from the findings in one study by
Odu et al. (2018) (30) where no evidence of
association was found between knowledge of
safety  culture and  socio-demographic
characteristics. Similarly, in another study
conducted by Rosliza et al. (2015) (31), job
title, employment status, and work experience
have proven to have an association with the
knowledge level of work safety culture.
However, the current result is similar to a study
conducted by Nasab et al., (2009) (32) in Iran
where an association between education level
and knowledge level on OSH was proven to be
significant.

The current study demonstrates that all
independent variables do not show any
evidence of association with attitude. This
result is inconsistent with the study conducted
by Hamouda (2013) (33) the study on attitude
towards safety culture among employees at the
intensive care unit by revealed the association
between attitude level and work experience. In
another study by Nasab et al., (2009) (32) an
association between attitude on OSH and age
was proven significant, where older workers
were found to have more positive attitudes as
compared to younger workers. Similar findings
were proven by Hurst et al., (1996) (34) and
Heidari et al. (2004) (35), showing a positive
relation between attitude toward safety and age.

The present study is inconsistent with a
previous study from Jeddah, Saudi Arabia,
which reported that training on occupational
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health and safety was a significant predictor of
knowledge of the health workers in the labs, as
well as the need to organize a national training
program to increase awareness of the
Laboratories health workers about proper
laboratory  techniques and  self-hygienic
principles (20). Another study from Al
Madinah, Saudi Arabia, showed that a fraction
of medical laboratory staff who participated in
the study had no previous training on lab
safety, which is almost similar to ours, and this
was associated with inappropriate behaviors
like the use of cosmetics, eating/drinking in the
labs, and continue working with torn gloves
and injured fingers (22). The percentage of
those who did not receive training is considered
low when compared to equivalent regional
studies. For example, previous studies from
Sudan and Pakistan reported that about 60-
84.2% of the respondents did not have any
training in biosafety (36). In a study from
Yemen, of the private and public laboratory
staff, 67% and 32% had training in biosafety
(27).

Conclusion

In summary, this study found the
implementation of a suitable, adequate, and
effective  management system that is
continually improved is crucial and needs to be
implemented to manage the OSH risks in
organizations. Good OSH implementation will
develop a good image, and morale, and
increase the productivity of workers. Since
laboratory workers will need to convey safety
and health information, they need to have good
knowledge, attitude, and practice on OSH first.
Therefore, continuous safety training is
necessary for laboratory workers to maintain, at
the same time, to improve their knowledge of
OSH, particularly on laboratory safety which is
a dynamic field due to the advancement of
technology. A stricter system will influence the
workers to be more compliant with the safety
and health rules while working, thus preventing
accidents from happening.
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