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LABORATORIES ARE CENTRAL to practically every
research-based university. Typically, academic labora-
tories are closed, crowded spaces with various hazards
including dangerous equipment and chemical agents

to which staff and students are exposed daily (Ali et

al., 2015; AlShammari et al., 2021; Ozdemir et al., 2017;
Salazar et al., 2020). In addition, students in academic
laboratories often work alone with little or no safety
and health training (Abu-Siniyeh & Al-Shehri, 2021;
AlShammari et al., 2021; Cook et al., 2020; Groso et

al., 2012; Ozdemir et al., 2017). It is therefore not sur-
prising that studies have found a general lack of aware-
ness among students about the hazards and associated
risks that may be found in the labs where they work
(Abu-Siniyeh & Al-Shehri, 2021; AlShammari et al.,
2021; Groso et al., 2012; Ozdemir et al., 2017). Further-
more, studies have concluded that most academic labo-
ratories lack a positive safety culture, which is the shared
beliefs, attitudes and behavioral norms concerning safe-
ty in the workplace; therefore, safety and health is not
necessarily a priority (Gutiérrez et al., 2013; Schroder
et al., 2016). Consequently, students and staff who work
in academic laboratories are at risk of experiencing in-
cidents, injuries or, in some extreme cases, death (Ali et
al., 2015; Salazar et al., 2020).

Over the past decade, the prevalence and severity of
incidents that have occurred in academic laboratories
have drastically increased (Zhang et al., 2021). In fact,
incident rates in academic laboratories are believed to
be 10 to 50 times greater than in similar industrial labo-
ratories (Ali et al., 2015; Salazar et al., 2020). According
to the U.S. Chemical Safety and Hazard Investigation
Board, between 2001 and 2011, a total of 120 academic
laboratory incidents were reported in the U.S. (Salazar
et al., 2020). The most notable of these resulted in fatal-
ities at University of California, Los Angeles, University
of Chicago and Yale University (Huising & Silbey, 2013;
Meénard et al., 2022; Salazar et al., 2020). Besides in the
U.S., numerous cases of academic laboratory injuries and
fatalities have been reported worldwide (Salazar et al.,
2020). Many documented academic laboratory incidents
have common underlying causes including inadequate
training, lack of adherence to PPE and poor safety culture
(Cook-Shimanek et al., 2020; Groso et al., 2012; Huising &
Silbey, 2013; Juba et al., 2021).

Overall, exposure to respiratory hazards is the second
most common type of incident in academic laborato-
ries (Sieloff et al., 2013) because inhalation of toxic or

KEY TAKEAWAYS

eRespiratory hazards in nonbiochemical academic laborato-
ries, studios and workshops are varied and can pose risks to
staff and students.

eLocal exhaust ventilation or respiratory protection usage
and maintenance are lacking or insufficient in these settings.
As with biochemical academic laboratories, there are op-
portunities to improve the safety culture in nonbiochemical
academic workspaces.

oThis exploratory study sought to identify and assess the risks
associated with respiratory hazards generated by equipment
and processes in nonbiochemical academic laboratories, stu-
dios and workshops.

irritating airborne contaminants is a common route of ex-
posure (Ménard et al., 2022; Nasrallah et al., 2022). How-
ever, based on the authors’ literature review, these studies
have only been conducted in academic biochemistry labs;
yet respiratory hazards such as gases, fumes and particu-
lates are also generated by equipment and processes found
in nonbiochemical labs, studios and workshops (Ozdemir
etal., 2017). To the best of the authors’ knowledge, no
study has evaluated the respiratory hazard risks found in
nonbiochemical academic laboratories.

Therefore, the present study sought to identify and
assess the risks associated with respiratory hazards gener-
ated by equipment and processes used in nonbiochemical
science labs, studios and workshops. This exploratory
study was conducted to better understand the extent and
severity of this hazard in academic workspaces as well as
identify where improvements could be made to protect
the respiratory health of staff and students.

Methods

This cross-sectional study was conducted at a mid-
sized public university in Toronto, Canada. The eligi-
bility criteria for this study were any nonbiochemical
laboratory, workshop or studio where there is a poten-
tial for exposure to respiratory hazards. Institutional
ethics approval was obtained prior to the start of the
study (REB 2022-465). Recruitment was conducted
through emails sent on behalf of the research team by
the university’s environmental health and safety depart-
ment. Lab managers or safety officers who consented to
participate in the study arranged a mutually convenient
time for a member of the research team to make an
in-person visit to collect data.

Data Collection Tools

To understand the type of respiratory hazards that are
generated from within the participating nonbiochemical
laboratories, two types of data were collected:

epassive observations of equipment or processes that gen-
erate airborne hazards documented using a checklist, and

evideo recordings of these same equipment or
processes.

The observational checklist was based on existing
laboratory inspection guidelines published by the Gov-
ernment of Canada, WorkSafeBC and NIOSH (Karpinski,
2018; NIOSH, 2003, 2020a; WorkSafeBC, 2014). The final
checklist consisted of four sections:

1) types of respiratory hazards potentially generated
and how often exposure occurs,

2) general safety information including student and
staff training, ventilation (both local and general), safety
data sheets (SDS), and chemical labeling and storage,

3) respiratory protection availability and usage, and

4) information about the cleaning, collection, and con-
tainment of airborne contaminants generated in the lab
or workshop.

The questions were dichotomous in nature (yes/no)
with options for additional comments if needed. The
checklist was completed by a member of the research
team in conjunction with informal questioning of the lab
manager or safety officer.

To visually identify how airborne hazards are generated
and the resulting amount, video recordings of equipment
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TABLE 1

Response frequency of participating labs, workshops and studios (n=7) to Sections 2, 3 and 4 of the observational checklist.

Question [Yes [No [N/A
Section 2: Housekeeping and general safety

Are safety data sheets updated and readily available (hard copy or digital)? | 100% | 0% 0%
Are lab users informed of the university’s digital database, Chemwatch, for | 100% | 0% 0%
accessing safety data sheets?

Are hazardous chemicals stored properly and safely? 100% | 0% 0%
Are hazardous chemicals labelled correctly (e.g., WHMIS)? 100% | 0% 0%
Are lab or workshop doors always closed? 46% | 54% | 0%
Section 3: Respiratory protection use

Based on observations of the tasks and interviewing the lab 85% | 15% | 0%
representative, should respiratory protection be used in this space?

Is respiratory protection being used in this lab? 31% | 69% | 0%
Is the respirator used appropriate for the work done in the lab? 31% | 69% | 0%
Are there clear and visible signs reminding people to use respirators? 0% 23% | 77%
Is there a written respiratory protection program? 0% 100% | 0%
Required respiratory protection is available and in stock? 85% | 0% 15%
Do students and lab staff know where required respirators are located 69% |15% | 15%
or stored?

Are students and lab staff trained on how to correctly use the respirator? 69% | 8% 23%
Is the respirator used for the full duration of the experiment or class? 0% 31% | 69%
Are respirator users fit tested? 23% | 8% 69%
Are the respirators that are used in good condition (e.g., no wear and tear, | 77% | 0% 23%
filters changed)

Does the required respirator interfere with user’s ability to safely complete | 8% 23% | 69%
experiments or work?

Section 4: Other controls or safety practices

Are airborne chemical generating procedures done in an enclosed space? | 0% 77% | 23%
Are all work surfaces cleaned using a wet method to not generate 8% 92% | 0%
airborne particles?

Are there any written strategies for containment and collection of released | 0% 85% | 15%
airborne chemicals?

Is a dust collector, extractor or dust removal machine used in the lab? 69% [31% | 0%
Is the dust collector, extractor or dust removal machine in good 38% [23% |31%
working condition?

Are students and staff trained on how to use the dust collector, extractor 38% [23% |31%
or dust removal machine?

Is the dust collector, extractor or dust removal machine properly 38% |23% |31%
maintained and repaired (e.g., are filters being changed according to

manufacturer frequencies)?

or processes were collected using a Canon EOS Rebel T4i
digital video recorder. The length of each video repre-
sented the duration of each particular task, which ranged

Data from Sections 2 to 4 of the checklists were com-
bined and summarized via frequency distributions
(Table 1). For each respiratory hazard identified, data
from the checklists and the video recordings were used
to determine the consequence as well as the likelihood

TABLE 2
from 10 seconds to 13 minutes.
Level | Consequence | Likelihood .
1 Insignificant Rare Data Analysis
2 Minor Unlikely
3 Significant Moderate
4 Major Likely
5 Severe Almost certain
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of exposure. Consequence values were assigned accord-
ing to the potential adverse health effects associated



with each identified respi- FIGURE 1
ratory hazard based on the
corresponding SDS as well
as referring to the NIOSH
Pocket Guide to Chemical
Hazards (NIOSH, 2020b).

Likelihood values were estab-

RISK ANALYSIS MATRIX

Risk analysis matrix that was used with risk rating categories of acceptable (green), “adequate”
(yellow), tolerable (orange) and unacceptable (red).

lished based on the amount

of airborne hazard generated
by the equipment or process
as well as the frequency of

exposure. In addition, to as- 5
sign appropriate likelihood
values, the existence and ade-
quacy of the types of controls
associated with each piece

of equipment or process was
assessed using the data docu-
mented on the observational
checklist.

As there is no standardized
approach for classifying the
consequences and likelihood
values, the research team
assigned values based on
consensus using the five-point scale descriptions from
SafetyCulture.com, which are summarized in Table 2
(Guevara, 2024). Various factors influenced the conse-
quence and likelihood values assigned to each machine;
for example, machines used more frequently by staff
or students were assigned a higher probability value.
This is because there is a greater chance of exposure to
respiratory hazards generated by a machine when it is
used more often (OSHA, n.d). Likewise, factors such as
the amount of the generated respiratory hazard and the
degree of harm that exposure to the hazard would cause
were used in determining consequence values.

Subsequently, the consequences and likelihood values
were input into a 5x5 qualitative risk matrix. This type
of matrix was chosen because it is more accurate than
3x3 or 4x4 matrixes (Guevara, 2024) and results in a
sufficient but reasonable number of risk rating levels
to allow for decision-making (Baybutt, 2018). The final
risk rating for each hazard was then calculated using the
formula risk rating = consequence x likelihood. Overall,
the possible risk rating categories were: “acceptable”
(risk ratings of 1 to 4), adequate (risk ratings of 5 to 9),
tolerable (risk ratings of 10 to 16), or unacceptable (risk
ratings of 17 to 25). The color-coded risk matrix allows
the categories to be easily distilled for those who have
little or no OSH knowledge (Duijm, 2015). Figure 1 pro-
vides additional information (Baybutt, 2018; Guevara,
2024; Peace, 2017).

Consequence

Insignificant

Results

All site visits were conducted in February 2023, and
seven nonbiochemical laboratories, studios or work-
shops participated, with observations and video record-
ings collected from 13 pieces of equipment or processes
overall. Based on the observational checklist data, the
lab doors were always closed in less than 50% of the par-
ticipating workspaces, and none of the workspaces had

Likelihood
L 2 : . AIrrswst
Rare Unlikely | Moderate Likely .
certain
5 10 15
Severe

written procedures for the containment of airborne haz-
ards. Only 69% of these workspaces employed any type
of local exhaust ventilation system. Also, only 38% of
participating labs, studios and workshops reported that
the existing dust extractors were properly maintained
and in good working condition. In some instances, stu-
dents or staff were not trained on how to use the dust
collector, extractor or dust removal machine found in
the workspace (see Figure 2, p. 24).

With respect to respiratory protection, only 31% of the
workspaces reported using respirators; however, based on
the authors’ observations, 85% of them should be using
respiratory protection. None of the participating work-
spaces displayed signs indicating that respiratory protec-
tion was required. In addition, none of these workspaces
reported having a written respiratory protection program.
In some instances, neither training nor respirator fit test-
ing was offered (see Figure 2, p. 24).

Regarding the qualitative risk ratings, of the 13 pieces
of equipment and processes observed in the participat-
ing workspaces, the highest risk rating was 16 (tolerable)
and was attributed to two pieces of equipment—the Los
Angeles abrasion machine and milling machine. Oth-
er machines, such as the lathe, pedestal grinder, edge
sander, band saw and table saw, also received risk ratings
deemed tolerable but had a slightly lower calculated risk
rating value of 12. All remaining evaluated equipment
or processes had risk ratings of 9 (adequate) or less (see
Table 3, p. 25). Photos 1 to 13 (p. 26) depict all tested
equipment or processes, and the captions explain respi-
ratory hazards associated with each.

Discussion

To the authors’ knowledge, this is the first study to
assess the risk of respiratory hazard exposure in nonbio-
chemical academic laboratories. This exploratory study
was conducted in seven nonbiochemical science labs,
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studios and workshops at an urban Canadian university,
and a total of 13 pieces of equipment or processes were
observed. Various respiratory hazards such as aggregate
dust, wood, metal, plaster and acrylic dust, adhesive
fumes, smoke, and solvents were identified. Overall,
based on the 5x5 risk matrix, a slight majority of the
equipment or processes (7 of 13, or 54%) were deemed tol-
erable whereby additional control measures are suggested
to lower the risk.

The findings also indicate that there was a great deal of
reliance on general exhaust ventilation systems, as very
few spaces were equipped with local exhaust ventilation.
Ideally, local exhaust ventilation, a form of engineering
control, is employed for equipment and work processes
that generate large amounts of dust, fumes and air con-
taminants that pose serious health risks (CCOHS, 2016).
Academic laboratories, regardless of type, should be
designed and equipped with devices and equipment es-
sential to lowering the risks associated with the potential
airborne hazards found in the workspace (AlShammari
et al., 2021). However, it is not sufficient to simply have
a local exhaust ventilation system installed; it is also im-
portant to ensure frequent inspection and maintenance of
these control measures as they age over time (Al-Dahhan
et al., 2017; Wei, 2020).

In addition, it was found that in spaces where respirato-
ry protection should have been used, no respiratory pro-
tection program or visible signs were present to remind

users; as such, respirators were not used for the full dura-
tion of task or process. This aligns with numerous studies
conducted in many biochemistry laboratories, as lack of
adherence to PPE usage is known to be an issue in many
academic laboratories (Schroder et al., 2016). Generally,
control methods that ask an individual to comply with
their use should not be relied upon as a primary method
of control, as studies have found that individuals often
have a misconstrued perception of risk and, unfortunate-
ly, human error is inevitable (Brown et al., 2022; Schréder
etal., 2016). If respiratory protection is to be used in the
workplace, a written respiratory protection program must
be implemented as per requirements established by the
governing body where the university is located (Govern-
ment of Ontario, 2022; Juba et al., 2021).

It has been demonstrated that workers in most indus-
tries, including academia, lack knowledge and awareness
of the hazards to which they are exposed in their jobs,
contributing to 80% to 90% of most industrial incidents
(Khoso et al., 2017; Musonda & Smallwood, 2008). This
lack of awareness and low priority of safety and health
suggests a poor safety culture. In fact, Ayi and Hon (2018)
concluded that biochemical labs at the same institution
where the present study was conducted “not only has
issues with safety compliance but also lacks a strong and
positive safety culture.” The existence of a robust safety
culture in academic labs improves productivity and ef-
ficiency, and ultimately lowers the risk of incidents and

FIGURE 2
OBSERVATIONAL CHECKLIST RESPONSES

Select findings and responses from Sections 2 to & of the observational checklist (n= 7 participating workspaces). In those instances where the total does not
equal 100%, the remainder is not applicable. Response frequencies for all observation checklist questions are found in Table 1 (p. 22).

Are respirator users fit tested?

Are students and lab staff trained on
how to correctly use respirators?

Is there a written respiratory
protection program?

Are there clear and visible signs
reminding people to use respirators?

Is respiratory protection being
used in the workplace?

Based on observations, should
respiratory protection be used?

Is the dust collector, extractor or dust
removal machine properly
maintained and repaired?

Are students and staff trained on
how to use the dust collector,
extractor or dust removal machine?

Is a dust collector, extractor or dust
removal machine used in the lab?

Are lab or workshop doors
always closed?

. Yes . No
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TABLE 3

RESPIRATORY HAZARD RISK RATING

Qualitative risk rating of respiratory hazards generated from various equipment and processes [see Photos 1to 13 (p. 26) for equipment and

procedure images].
Equipment/ Respiratory Frequency and Consequence of Overall risk
process hazards Existing controls® exposure duration exposure® rating
Los Angeles Aggregate GEV system and LEV (dust Graduate students/staff: 2 to 4 hr Silicosis or lung damage,
machine dust, extractor), N95 or cartridge mask per day, 4 days per week eye, nose, throat
(Photo 1) solvent respirators, SDS and WHMIS Undergraduate students: 2 to 4 hr irritation, nausea, 16
cleaners labeling available for solvents used | per day, 1 to 2 times per year dizziness, headache
Likelihood (4) (4)
Milling machine Metal dust, GEV, Plexiglass shield in front of Staff: 2to 5 hr per day for about 3 | Metal Fume Fever, lung,
(Photo 2) smoke/fumes | machine, optional respirator use times per week kidney and CNS damage 16
Likelihood (4) (4)
Band saw Wood or GEV, LEV (dust extractor), optional | Students: 30 min per day, weekly Eye, nose, throat
(Photo 3) acrylic dust, respirator use, vacuum used to Staff: 7 hr per day, weekly irritation, dermatitis,
solvent clean dust generated after use occupational asthma, 12
cleaners hypersensitivity
Likelihood (3) pneumonitis
4
Table saw Wood or GEV, LEV (dust extractor), optional | Students: 30 min per day, weekly Eye, nose, throat
(Photo 4) acrylic dust, respirator use, vacuum used to Staff: 7 hr per day, weekly irritation, dermatitis,
solvent clean dust generated occupational asthma, 12
cleaners hypersensitivity
Likelihood (3) pneumonitis
4
Edge sander Wood dust GEV, LEV (dust extractor), optional | Students: 30 min per day, weekly Eye, nose, throat
(Photo 5) respirator use, vacuum used to Staff: 7 hr per day, weekly irritation, dermatitis,
clean dust generated occupational asthma, 12
Likelihood (3) hypersensitivity
pneumonitis
4
Pedestal grinder | Metal dust GEYV, Plexiglass shield in front of Staff: 10 to 45 min per day, twice Metal Fume Fever, lung,
(Photo 6) smoke/fume machine, optional respirator use, per day kidney and CNS damage
HEPA vacuum used to clean (4) 12
surfaces after machine use
Likelihood (3)
Lathe Smoke/fumes | GEV, optional respirator use Staff: 15 min to 3 hr per day for Metal Fume Fever, lung,
(Photo 7) about once per week kidney and CNS damage 12
Likelihood (3) (4)
Surface grinder Metal dust GEV, optional respirator use, Staff: 2 to 4 hr per day, every 2 to 3 | Metal Fume Fever, lung,
(Photo 8) smoke/fumes | Plexiglass shield, wet cloth used to | months kidney and CNS damage,
solvent clean dust after machine use, eye, nose, throat °
cleaners SDS and WHMIS labeling available irritation, nausea,
for solvents used dizziness, headache
Likelihood (3) ®3)
Jaw crusher Aggregate GEV and LEV (dust extractor), N-95 | Graduate students/staff: 2 to 4 hr Silicosis or lung damage,
(Photo 9) dust solvent or cartridge mask respirators, SDS | per day, 4 days per week eye, nose, throat
cleaners and WHMIS labeling available for Undergraduate students: 2 to 4 hr irritation, nausea, 8
solvents used per day, 1 to 2 times per year dizziness, headache
Likelihood (2) 4
Plaster casting Plaster dust GEV, LEV (dust extractor), Students/staff: 2 hours per day, Silicosis, lung
powder pouring Optional respirator use once a year damage/disease [

(Photo 10) Likelihood (2) ®3)
Coarse aggregate | Aggregate GEV and LEV (dust extractor), Graduate students/staff: 15 minto | Silicosis or lung damage,
shaker dust N-95 or cartridge mask respirators, | 1 hr per day, 4 days per week eye, nose, throat
(Photo 11) solvent SDS and WHMIS labeling available | Undergraduate students: 15 min to | irritation, nausea,
cleaners for solvents used 1 hr per day, 1 to 2 times per year | dizziness, headache
Likelihood (1) (4)
Hand sanding Wood dust GEV, optional respirator use Students: 30 min per day once a Eye, nose, throat
(Photo 12) week irritation, dermatitis,
Staff: 7 hr per day for about 7 days | occupational asthma,
per week hypersensitivity
Likelihood (2) pneumonitis
2)
Adhesives (acrylic | Adhesives GEV, optional respirator use, Students/staff: 5 min per day, 1 Eye, nose, throat

glue or adhesive | fumes
spray used to stick

SDS and WHMIS labeling available
for solvents used

time per year

acrylics; Photo 13)

Likelihood (1)

irritation, nausea,
dizziness, headache

@

Note. 2General exhaust ventilation (GEV) system, local exhaust ventilation (LEV) system, safety data sheets (SDSs) and Workplace
Hazardous Materials Information System (WHMIS; a legislated system of communicating safety and health information for the safe
handling, use and storage of hazardous chemicals in Canada; CCOHS, 2021)

beentral nervous system (CNS)
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Photo 1: Los Angeles abrasion machine used
to study the quality of coarse aggregate. The
machine generates a great amount of visible
aggregate dust despite the use of a dust
extractor.

Photo 4: Table saw used to cut pieces of wood
and acrylic plastics. The machine generates a
great amount of dust, but a local exhaust venti-
lation system is often used when in operation.

Photo 2: Milling machine used to create grooves,
holes and irregular surfaces on metals. The ma-
chine generates a great amount of metal dust,
and no local exhaust ventilation system is used.

Photo 5: Edge sander used to sand down the edges

of wooden material. The machine generates a great

amount of wood dust, but a local exhaust ventila-
tion system is often used when in operation.

Photo 3: Band saw used to cut pieces of wood,
plaster molds and acrylic plastics. The ma-
chine generates a great amount of dust, buta
local exhaust ventilation system is often used
when in operation.

w

Photo 6: Pedestal grinder used to sharpen and
smoothen the surfaces of metals. The machine
generates some metal dust, smoke and fumes.
There is a small Plexiglass shield, but no local
exhaust ventilation system is used.

Photo 7: Lathe used to shape metals by rotat-
ing it against a stationary cutting tool. The
machine generates smoke when the cutting
tool gets too hot or fumes if a coolant is used
as well. Metal chips created by this machine
are dusted off, but no local exhaust ventilation
system is used for the airborne contaminants.

Photo 8: Surface grinder used to shave metal

surfaces. The machine generates some metal dust,

smoke and fumes. Solvent is released to control
the temperature while shaving the metal. There
is a small Plexiglass shield, but no local exhaust
ventilation system is used.

Photo 9: Jaw crusher used to crush aggregate
stone or rock. The machine generates ag-
gregate that falls into a tray. Respirators are
used and a local exhaust ventilation system is
turned on when machine is operating.

Photo 10: Plaster-casting powder being
poured into pail before use. The process
generates plaster dust, and a local ex-
haust ventilation system is used.

Photo 11: Coarse aggregate
shaker used to sieve aggregate
stone or rock to different levels
of fineness. The machine barely

generates aggregate dust, as it
is covered when in use.
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Photo 12: Piece of wood being
sanded using a manual hand
sander. This process hardly gen-
erates any wood dust.

Photo 13: Process of gluing acrylic
plates using acrylic or super glue.
This process hardly generates any
fumes, but on rare occasions an
adhesive spray may be used.
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injuries by encouraging all lab workers to implement
best practices and raise awareness about safety issues
(McGarry et al., 2013; National Research Council, 2011,
2014; Olewski et al., 2016; Staehle et al., 2016).

Some limitations of this study bear mentioning. Ob-
servations and video recordings in each workspace were
cross-sectional in nature; as such, the data collected are only
representative of the time of collection and may not be rep-
resentative of the amount of airborne hazard the equipment
or processes in these workspaces typically generate. In addi-
tion, the small sample size means that it is difficult to gener-
alize the findings of the study to other nonbiochemical labs,
studios and workshops that may have different associated
respiratory hazards. Therefore, it is recommended that fu-
ture studies use a larger sample size and collect data over a
longer period or multiple periods during a shift.

Conclusion

Opverall, this exploratory study found that some of the
equipment and processes used in the nonbiochemical
academic labs, workshops and studios generated various
respiratory hazards, with most having a tolerable risk rat-
ing. In addition, many of these spaces either improperly
maintained or did not maintain local exhaust ventilation
systems. Additional conditions noted in labs, workshops
and studios were lack of adherence to PPE use and a lack of
written respiratory protection program where respirators
ought to be used. Lastly, action should be taken to strength-
en the safety culture in these workspaces, as it is currently
lacking and remains a common deficiency in most aca-
demic research facilities. Safety culture can be improved by
academic leadership demonstrating commitment to work-
place safety and health through policies and programs that
encourage stakeholder participation and collaboration in
safety and health initiatives, including routine evaluation
for continuous improvement (Sorensen et al., 2018). Safety
professionals in academia, department heads, lab safety
managers and supervisors can further strengthen the safety
culture by implementing a safety and health management
system and performing routine safety inspections or audits
to ensure effective implementation of control measures in
every lab, studio and workshop (Hill & Finster, 2013; Sala-
zar et al., 2020; Steward et al., 2016). In addition, fostering
an environment that encourages reporting of near-miss
incidents, as well as introducing routine safety training
programs to educate staff and students about recognizing
hazards and appropriate control measures would be benefi-
cial (Benson et al., 2023). PSJ
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