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Abstract

Hazardous waste of medical or research laboratory origin is a potential source of contamination to the

environment. Untreated waste could contribute to the prevalence of various antibiotic-resistant human

opportunistic pathogens. Efficient and proper handling and disposal of biological and clinical waste increases the

biosafety of these facilities and reduce any potential threat to the environment. The aim of this study was to

determine any gender difference in the management of hazardous biological materials among workers in medical

teaching laboratories. The study included 75 participants, 56% of whom were females and 44% were males. A

guestionnaire including 4 sections was distributed among the participants. The results of the study found no gender

difference in the participant's knowledge of the international biohazard and safety symbols and compliance with

the recommended hazardous waste disposal procedures. In contrast, incident reporting was significantly higher

among males (p<0.05). Extensive training programs and regular review of biosafety policy in teaching medical

laboratories are required.
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1. Introduction
The efficient
university/institutional laboratory origin is necessary to

handling of hazardous waste of

limit the spread of occupational acquired illness among
laboratory workers and the potential dissemination of
these illnesses to the public [1]. In this regard, hazard

identification, appropriate laboratory techniques,
individual awareness of PPE (personal protective
equipment), incident reporting, the use of appropriate
containment measures and risk assessment of
laboratory techniques are all means of biosafety in the
individual laboratories [2, 3]. A previous report in the

United States has documented that inappropriate
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handling of pathogens in university laboratories could
lead to the infection of laboratory workers stressing the
importance of safe handling of hazardous materials in
university settings [4, 5]. Assessment of the awareness
regarding biorisk and chemical safety among academic
laboratory workers in lIraq carried out during the last
couple of years has reported that the standard
requirements for safe waste disposal are not all met by
those laboratories in which the studies were carried on
[6-8]. Nevertheless, we cannot underestimate all the
efforts that the Iragi authorities and their international
partners have put into improving the standards of
laboratory safety in Iraqgi hospital/health centers and
educational laboratories and thus minimizing any threat
to the environment and the public imposed by these
settings [9]. The limited resources of developing
countries is a major problem which has led to the
handling and disposal of hazardous waste with the
general wastes [2]. Gender differences in the
perception of safety risks has been reported linking
females with lower levels of risk tolerance [10].
Furthermore, health-associated risks have been
reported to be more important to females than males
and thus it would be expected that females would show
higher compliance with the recommended hazardous
material disposal procedures. To the best of our
knowledge, this the first study which was aimed at
identifying any gender differences in hazardous waste
management in Iragi academic laboratories.

2. Methods

The study included 75 laboratory workers who worked
in 11 universities/institutional laboratories in Baghdad
which generate hazardous waste. The study was carried
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out during the summer of 2018. The objectives of the
study were explained to all participants who gave their
consent to participate in the study.

A questionnaire including 4 sections was distributed
among those workers. The first section included
questions to assess the general demographic and
educational characteristics of the participants. While
the second section was designed to assess their
knowledge and recognition of biohazard and safety
symbols, the third section was to assess the participant's
compliance with the recommended hazardous waste
disposal procedures. The last section was to assess
incident reporting among the participants. The
questionnaire comprised of closed-ended questions
except for the questions in the first section.
Confidentiality of all participants was maintained.

Statistical analysis

Microsoft Excel and Graph Pad Prism 5 were used to
analyze and present data. Statistical significance of the
data was investigated using Fisher’s Exact test. A P-
value < 0.05 was considered significant.

3. Results

Analysis of the data showed that 56% of the
participants were females and 44% were males with a
non-significant difference between the two groups. The
majority of males who participated in the study had a
PhD degree (48.5%), while 24.2% and 27.3% had BSc
and MSc respectively. On the other hand, the majority
of female participants had an MSc degree (42.9%),
while 21.4% and 35.7% of female participants had BSc
and PhD degrees respectively as shown in Table 1.
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Table 1: Demographic and Educational characteristics of the participants
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. Male (%) Female (%0)
BSc 24.2 21.4
Educational MSc 27.3 42.9
Level PhD 48.5 35.7
total 44 56

497

The study revealed that 57% of female participants were able to recognize the international biohazard and safety
symbols while only 48% of male participants were are able to do so with a non-significant difference between the
two genders as illustrated by figure 1.
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Figure 2 shows the participant's compliance with the recommended hazardous waste disposal procedures which
was 79% among male participants and 73% among female participants with a non-significant difference.
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Figure 2: compliance of participants with the recommended hazardous waste disposal procedures

Data on incident reporting (illustrated by figure 3) revealed that reporting of incidents and accidents in the
laboratory was higher among male laboratory workers than among their female counterparts (75 and 60%

respectively ) with a significant difference among the two genders (p< 0.05).
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Figure 3: Incident reporting among Laboratory workers according to gender.
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Discussion

Biohazardous material is any material containing
infectious/potentially infectious substances. Efficient
handling and disposal of these materials are necessary
for ensuring the safety of laboratory workers and the
prevention of infectious microorganism dissemination
to the public and environment [11]. The
implementation of standardized biological waste
management policy has been the focus of many
academic institutes worldwide [12, 13]. Nevertheless,
due to limited resources, developing countries have not
given sufficient attention to waste management issues
[1, 14]. Recent years have witnessed a focus of
academic institutes on the biosafety of their facilities
[12]. A number of studies addressing the level of
biosafety compliance in Iragi academic facilities have
been published. Although improvement in the biosafety
of these facilities has been recorded much work is
needed to ensure that all the recommended
international biosafety measures are implemented [6,
7,15]. The WHO has published a biosafety manual
outlining all the basics of laboratory biological safety
which is considered a guide for safe laboratory practice
[16].

This study included 75 participants who worked in 11
university laboratories. Of those participants, 56%
were females and 44% were males with a non-
significant difference between them. Most females
carried an MSc degree, while most of the males carried
a PhD degree. International biohazard and safety
symbols recognition indicates the segregation of
hazardous waste from non-hazardous waste, in addition
to the implementation of biosafety concepts [2]. These
symbols were recognized by 57% of female
participants and 48% of male participants indicating
that more awareness of these symbols is needed. This
can be accomplished by focused on biosafety training
sessions. Two previous studies have concluded that
recognition of international biohazard symbols was
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associated with a higher level of education [2, 17].
Although compliance with the recommended
hazardous waste disposal procedures was slightly
higher among male participants this did not reach
statistical significance. Male participants tend to report
laboratory incidence more than females. This was
unexpected as previous studies have associated females
with reporting higher levels of risk as a concern [10].
One possible reason for this result may be that a higher
percentage of the male had attended biosafety training
courses/ sessions (data not shown) implying the
importance of these training sessions.

In conclusion, no significant gender difference in
hazardous waste management was noticed except for
incident reporting. Extensive biosafety training
sessions are recommended for all workers in medical
teaching laboratories. Moreover, annual laboratory
inspections and revision of biosafety training
requirements are necessary to improve the biosafety
level of Iragi medical teaching laboratories.
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