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Abstract

Background: When the Public Health Agency of Canada’s Human Pathogens and Toxins Act
and Human Pathogens and Toxins Regulations came into force, the reporting of laboratory
incidents to the Laboratory Incident Notification Canada (LINC) surveillance system became
mandatory. This report summarizes the laboratory exposure and non-exposure data reported
from 2016 to 2022, with a particular focus on factors that are not typically presented in LINC's
annual report.

Methods: Reported laboratory incidents from 2016 to 2022 were analyzed. Exposures were
analyzed by severity, occurrence and root cause, and affected individuals were analyzed by
disease outcome, role and applied interventions. Non-exposures were analyzed by incident
type. Exposure and non-exposure incident rates were calculated.

Results: Events reported to LINC totalled 928. Of those, 355 were confirmed non-exposures,
361 were confirmed exposures, and 111 were other events. Both exposure and non-exposure
incident rates per 100 active licences peaked in 2018 (9.44 and 7.11, respectively). Most
exposures were rated as minor or negligible severity. The most cited exposure occurrence types
were sharps-related and procedure-related (23% each), and standard operating procedure-
related root causes were most cited (24%). While 781 individuals were affected in the exposure
incidents, most did not develop a laboratory-acquired infection (n=753; 96%) and received at
least one form of treatment post-exposure (n=717; 92%). Inadvertent possession/production
cases were the most common non-exposure incidents reported.

Conclusion: Exposure and non-exposure incident rates have decreased since 2018. Among
exposure incidents, sharps-related and procedure-related occurrences were the most common,
and the root cause was usually a standard operating procedure. Non-exposure incidents were
mostly inadvertent possession/production cases. Exposure and illness outcome severity was
mostly minor.
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Introduction

Human pathogens and toxins (HPTs) are routinely handled

in laboratories for research purposes, as well as to detect
and diagnose illnesses. Occasionally, individuals who work in
laboratories are exposed to and infected by the HPTs they
handle. These cases have been recorded worldwide and
have highlighted the importance of biosafety and biosecurity
measures (1,2).

The Public Health Agency of Canada (PHAC) promotes the safe
handling of HPTs through the Human Pathogens and Toxins Act
(HPTA) and the Human Pathogens and Toxins Regulations (HPTR).
Under the HPTA and HPTR, any laboratory conducting activities
within the scope of the HPTA must be licensed to do so, and
licence holders are required to report laboratory incidents to
PHAC (3,4).

Laboratory Incident Notification Canada (LINC) was launched

in December 2015 as a comprehensive surveillance system that
would receive incident reports required by the HPTA and the
HPTR. Situations reported to LINC can generally be grouped into
three categories: exposure incidents, non-exposure incidents,
and other events requiring notification. Exposure incidents are
incidents where one or more individuals have “contact with, or
close proximity to, infectious material or toxins that may result

in infection or intoxication, respectively” (5). This includes cases
where exposure leads to a laboratory-acquired infection (LAI).
Non-exposure incidents include the inadvertent possession,
production, or release of an HPT that one is not licensed to work
with. Instances where HPTs are missing, lost or stolen are also
categorized as non-exposure incidents (5). Finally, as an example
of an "“other event requiring notification,” licensed parties must
report upcoming changes to the laboratory that could affect
biocontainment (5).

Laboratory Incident Notification Canada publishes annual reports
that describe the laboratory incidents that occurred each

year (6-12) to raise awareness about laboratory safety and
highlight important information on laboratory exposures in
Canada. These reports focus on exposure incidents and present
incidents by main activity being performed at the time of the
exposure incident and by sector (e.g., academia, government,
industry). Information regarding the biological agent(s) involved,
root cause(s) of the exposures and affected individuals (main
role, years of experience, route of exposure) is also provided,
along with reporting delay times and exposure incident rates.

The objective of this article is to analyze all relevant laboratory
incidents reported to LINC between 2016 and 2022, examine
factors not typically presented in the annual reports (e.g., the
severity of incidents and interventions for exposed individuals),
and discuss year-to-year trends.
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Methods

Exposure incidents, non-exposure incidents, and other events
requiring notification are reported through PHAC's Biosecurity
Portal using standardized forms. The choice of form depends on
the type of event being reported, with distinct forms available for
each category. Each form includes a set list of questions for the
reporter to answer; most questions are mandatory and closed-
ended. Entered data is captured via the Microsoft Customer
Relationship Management system and reviewed for consistency
and completeness by LINC employees.

The LINC surveillance data was extracted to Microsoft Excel on

August 8, 2023, and then processed and analyzed using R 4.2.1.
Given that, more than one report can be submitted for a single

incident if the reporter has information to add or correct. When
multiple records for the same incident were submitted, only the
most recent data was retained.

Reports about incidents that are outside the scope of the HPTA
are sometimes submitted to LINC. For example, the HPTA does
not regulate activities that involve Risk Group 1 (RG1) agents, nor
does it require incidents with RG1 agents to be reported. These
types of reports are stored by LINC but are often incomplete
because they are not mandatory. Consequently, these reports
have been excluded from analysis and are referred to as “ruled
out.” Affected individuals were ruled out if the event itself was
ruled out or if the individual was otherwise determined not to
be exposed. This study focuses on incidents that involved Risk
Group 2, 3 and 4 (RG2, RG3 and RG4, respectively) agents,
which must be reported to LINC under the scope of HPTA.

Data from incidents that occurred between January 1, 2016, and
December 31, 2022, was used in this analysis. Reports with an
unknown incident date that were reported during this period
were included. The severity, occurrence types, and root causes of
exposure incidents were examined. Data on affected individuals,
such as illness presentation, roles and treatments received, was
also examined.

Data is continuously updated as LINC receives more information
on incidents. Therefore, there may be minor discrepancies
between the values published in LINC's annual reports and those
in this report (e.g., the total number of exposure incidents in a
given year).

Results

Between January 1, 2016, and December 31, 2022, 928 events
were reported to LINC. After investigation, 88 exposure
incidents and 13 non-exposure incidents were ruled out. The
following were retained: 361 exposure incidents,



355 non-exposure incidents, and 111 other events requiring
notification (Figure 1). Among the 361 confirmed exposure
incidents, 15 were suspected LAls and 10 were confirmed LAls.
These LAls are described in detail in another publication (13).
While 819 persons were initially reported as being exposed in
the 361 laboratory exposure incidents, 38 persons were ruled
out, bringing the total to 781 exposed people between 2016 and
2022.

Figure 1: Types of events reported to Laboratory
Incident Notification Canada, Canada, 2016-2022
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Table 1 provides a comprehensive overview of how many
laboratory incidents were reported from 2016 to 2022. For
context, the number of active licences steadily increased over
these seven years, rising from 835 in 2016 to 1,048 in 2022.
Conversely, the number of exposure incidents demonstrated
some fluctuations, with the highest count recorded in

2018 (93 incidents) and the lowest in 2020 and 2022 (both

39 incidents). The number of non-exposure incidents showed
some variation as well, with the highest count in 2018

(70 incidents) and the lowest in 2020 (27 incidents). Year-over-
year trends show that 2018 experienced a notable increase in
both exposure and non-exposure incidents, while 2020 marked a
significant decrease in these incidents.

When examining the proportion of exposure incidents per
100 active licences, 2018 stood out as the year with the
highest rate (9.44), while 2022 had the lowest (3.72), as shown
in Figure 2. The proportion of non-exposure incidents per
100 active licences also peaked in 2018 (7.11) and reached its
lowest point in 2020 (2.72).
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Figure 2: Exposure and non-exposure incident rates,
Canada, 2016-2022
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Severity of exposure incidents

As part of the investigation process for exposure incidents,
reporters are asked to assess the severity of incidents. Reporters
must provide a subjective rating that is based on the incident'’s
impact on individuals, other staff, and public health. Definitions
for each level of severity are provided in Appendix, Table A1.
Among the 361 exposure incidents reported between 2016 and
2022, 84% were either negligible or minor in severity (Figure 3).
Exposure incidents of minor severity accounted for 48% (n=172)
of incidents, while incidents of negligible severity accounted

for 37% (n=132) of incidents. Only two incidents (0.01%) were
classified as majorly severe; both involved a suspected LAI. No
exposure incident was classified as catastrophic, which is the
highest level of severity.

The two major incidents occurred in 2017 and 2019. The first
incident was an exposure by inhalation of Mycobacterium spp.

in a histology laboratory. The affected individual received

the appropriate post-exposure treatment. The source of the
second incident was not confirmed; it could not be determined
whether the infection was acquired in the laboratory or through
a community outbreak in the worker’s region. For both incidents,
measures were taken to mitigate the risk of reoccurrence,
including additional training and decontamination of laboratory
areas.

Table 1: Number of confirmed exposure and non-exposure incidents and respective incident rates, Canada,

2016-2022

Year N.umL'?er of Numb'er pf nL\InLinbpec:s?Jte Exposure .incic.ients Non-exposu.re ir!cidents
active licences exposure incidents incidents per 100 active licences | per 100 active licences

2016 835 43 51 5.15 6.11
2017 905 42 63 4.64 6.96
2018 985 93 70 9.44 7.11
2019 996 61 63 6.12 6.33
2020 999 39 27 3.90 2.70
2021 1,027 44 33 4.28 3.21
2022 1,048 39 48 3.72 4.58
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Figure 3: Total reported severity of exposure incidents,
Canada, 2016-2022

Figure 4: Reported severity of exposure incidents each
year, Canada, 2016-2022
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While similarities in the proportions of severity of incidents were
observed every year from 2016 to 2022 (Figure 4), there were
some differences. Most notably, there was a higher proportion
of minor incidents in 2018 (57%), and 2020 marked the highest
proportion of negligible incidents (54%) and the lowest
proportion of moderate incidents (3%).

Occurrence types for exposure incidents

When submitting an exposure report, reporters must select one
or more occurrence types that best characterize the incident.
Table 2 presents the percentage of citations for each occurrence
type out of the total number of occurrence types cited in all
exposure events. Sharps-related and procedure-related issues
were the most cited occurrence types overall. Definitions for
occurrence types are found in Appendix, Table A2.
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Root causes of exposure incidents

When carrying out an investigation following an exposure
incident, one or more root causes can be cited in the exposure
follow-up report. Table 3 shows the percentage of root causes
for each year. From 2016 to 2022, 863 root causes were cited
in the 361 exposure incidents. Overall, the most cited root
causes were related to standard operating procedures (n=211,
24%), human factors (n=183, 21%) and equipment (n=114,
13%). Through the years, human factors were increasingly cited
as a root cause (+1.46 citations per year) while there was a
decrease in citations related to standard operating procedures
(=3.29 citations per year) and other root causes (—2.36 citations
per year). Examples of each type of root cause can be found in
Appendix, Table A3.

Table 2: Reported occurrence types of exposure incidents, Canada, 2016-2022

Percentage of total occurrence types each year

Occurrence type

EN i
Animal-related 7 11 1 2 8 7 1 1 0 0 8 14 5 8 30 6
Equipment-related 1 2 1 2 8 7 6 8 6 " 3 5 1 2 26 5
Loss of containment 2 3 4 7 8 7 3 4 1 2 2 4 2 3 22 5
Other 7 11 9 16 " 9 12 15 5 9 6 I 6 10 56 12
PPE-related 10 16 6 11 12 10 8 10 8 15 10 18 8 13 62 13
Procedure-related 13 21 12 21 27 23 18 23 16 29 10 18 15 251 1M 23
Sharps-related 14 23 13 23 28 24 16 20 13 24 12 21 15 251 1M 23
Spill 5 8 8 14 14 12 11 14 6 " 2 4 5 8 51 10
Unknown 3 5 2 4 2 2 4 5 0 0 3 5 3 5 17 4

Abbreviation: PPE, personal protective equipment

Note: The total percentage for each column does not necessarily add up to 100% due to the rounding of numbers in the table
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Affected individuals

Between 2016 and 2022, 781 individuals were exposed to

an HPT, which is an average of 2.16 affected individuals per
exposure incident. Most exposed individuals (n=753, 96%) did
not go on to develop a LA For exposed individuals, 2% (n=17)
were suspected of having a LAI, while 1% (n=8) had a confirmed
LAl Less than 1% (n=3) were reported as having seroconversion.

Of those that experienced acute illness (n=23, 3%), six individuals
recovered within a week, 11 recovered within one to two weeks,
and three individuals recovered after the two-week mark.
Recovery time remains unknown for three individuals. No report
of chronic illness resulting from a laboratory exposure was
received between 2016 and 2022.

Among all years, the most common role of exposed individuals
was that of a technician/technologist (Figure 5). They

Root cause

Table 3: Reported root causes of exposure incidents, Canada, 2016-2022

Citations as a percentage of total root causes each year
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represented 74% of all exposed individuals between 2016 and
2022 (n=581). Students represented the second-largest group of
exposed individuals (10% of all exposed individuals).

Multiple choices of interventions can be selected for each
affected individual. Of the 781 individuals who were exposed, 8%
(n=64) did not receive any treatment or participate in a health
consultation. For the remaining 92% (n=717), at least one form of
intervention was employed. The average number of interventions
employed per exposed individual was 2.2 interventions. As
shown in Table 4, the most common intervention was an
occupational health consultation within seven days of exposure.
For affected individuals, 31% (n=245) not only received an
intervention within seven days of exposure, but also received an
intervention beyond seven days of exposure (data not shown on
the table).

Communication 10 (N 10 10 25 11 17 12 9 9 10 7 8 89 10
Equipment 7 8 " 11 32 14 20 141 13 13 16| 14| 17 114 13
Human factors 8 9 13 13 53 22 35 24| 24 24 30 28| 20| 24 183 21
Management and oversight 11 12 7 7 25 11 21 141 1 11 11 10| 10| 12 96 11
SOP 31 34 35 36 53 22 27 191 25 25 21 191 19| 23 211 24
Training 7 8 8 8 27 11 17 121 10 10 15 14 7 8 91 11
Other 18 20 13 13 22 9 8 6 7 7 4 4 7 79 9

Abbreviation: SOP, standard operating procedure

Note: The total percentage of root causes for each year does not necessarily add up to 100% due to the rounding of numbers in the table

Figure 5: Role of affected individuals in exposure
incidents each year, Canada, 2016-2022
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Table 4: Interventions for exposed individuals, Canada,

2016-2022
e %

Interventions employed

Within 7 days of exposure 644 82%
OH consultation 513 66%
Medical consultation 389 50%
PEP 215 28%
First-aid 138 18%
Beyond 7 days of exposure 318 41%
OH consultation 200 26%
Medical consultation 159 20%
Drug treatment 53 7%
PEP 46 6%

Abbreviations: OH, occupational health; PEP, post-exposure prophylaxis

2 Multiple options can be selected for one exposed individual

Note: The denominator of the percentage calculation for each intervention employed is the total
number of affected individuals (781 individuals)
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Non-exposure incidents

Since March 2018, reporters have been able to specify what type
of non-exposure incident they are reporting (Figure 6). Between
2018 and 2022, most non-exposure incidents involved the
inadvertent possession/production of an HPT (ranging from 64%
to 86%). In 2021, the proportion of reports involving inadvertent
release (21%) and missing or lost biological agents (15%) peaked.
LINC received only one report of a stolen biological agent in
2019. The report was filed by the institution following a student’s
threat to steal a biological agent. When PHAC followed up with
the reporter for more details, it was determined that no theft had
occurred, and the incident was subsequently ruled out.

Figure 6: Types of non-exposure incidents, Canada,
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Discussion

Over the past seven years of operation, LINC has received

361 confirmed exposure incidents and 355 non-exposure
incidents (6-12). During that time, 781 individuals were exposed
to an HPT, and 25 of those individuals developed, or were
suspected to have developed, an LAl. According to reporters,
most exposure incidents posed a low individual and public health
risk. This is supported by the fact that most individuals did not
experience any illness following exposure to an HPT. Individuals
who did experience illness recovered within a couple of weeks.

Changes in root causes of exposure incidents
In the investigatory process after an exposure incident occurs,
reporters are asked for the plausible root cause(s) of the
incident. One or more root causes can be selected. The number
of citations reporting standard operating procedures as a

root cause as a proportion of all cited root causes of exposure
incidents decreased from 2016 to 2022. This decline may be a
result of LINC's investigatory process. When an exposure report
is submitted to LINC, root causes and corrective actions are
established to prevent similar incidents from reoccurring. This
process may have prompted licensed facilities to refine their
standard operating procedures, thus reducing the number of
incidents caused by poor or missing documentation.
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A root cause of incidents that increased in the number of
citations every year relative to 2016 involved human factors.
According to the exposure reporting form, human factors include
decisions made by individuals working directly with HPTs (e.g.,
deviating from a standard operating procedure) and decisions
made by other individuals who influence the work environment
(e.g., managers who provide insufficient time to do a job safely).
From 2016 to 2022, the proportion of all root causes that cited
human factors increased from around 10% of citations at the
beginning of the program, to around 25% in later years. This
increase may be explained by changes in the exposure reporting
form. In March 2018, several multiple-selection questions

were added to the form and these questions provided specific
examples of human factors. The clarification of human factors

as a root cause may have helped reporters recognize their role
in the incidents they were reporting. In fact, the greatest year-
to-year increase in reports citing human factors was observed in
2018, which was the year the form was amended.

Interventions for individuals exposed to
human pathogens and toxins

Exposure to HPTs when conducting controlled experiments
poses the risk of acquiring an infection. Appropriate post-
exposure follow-up on the exposed individual can prevent or
mitigate the severity of disease. While the mandated reporting
of LAls is unique to Canada, the outcomes of affected individuals
in other countries has been captured through case studies.

Case studies have suggested that timely administration of post-
exposure prophylaxis can minimize or prevent infections. When
administered early, post-exposure prophylaxis has been shown to
be effective in preventing the acquisition of disease in high-risk
individuals (14).

When conducting controlled activities, the correct
implementation of nationally and internationally certified
protocols with proper microbiological practices, containment
devices, satisfactory facilities, protective barriers and specialized
education and training may decrease the risk of exposure of
laboratory staff to acquiring a laboratory infection (15). Details
on post-exposure interventions for the affected individuals

are collected by LINC. Of the reported exposure incidents in
Canada, 82% of the affected individuals received a medical
intervention within seven days of exposure, meaning that
actions were taken to assess the health of the individual, and
that appropriate health measures were taken for the majority of
affected individuals.

Exposure incidents of negligible to minor
severity

Results showed that most exposure incidents (n=304, 84%)

for the period of interest had a negligible to minor level of
severity, which represents a low to minimal risk for disease in the
individual and other staff members, as well as low or no risk to



public health. A moderate level of severity was reported for 12%
(n=43) of all exposure incidents, representing a moderate risk for
the individual, the employee and public health. Only 1% (n=2) of
all the exposure incidents were reported at a major severity level,
representing a high risk of disease in the individual or employee
and a significant risk to public health. The trend in severity of
exposure incidents every year was similar from 2016 to 2022. It
should be noted that the severity level is self-assessed by the
reporter on site.

The fact that the majority of incidents had a negligible to
minor level of severity suggests that laboratory procedures and
safety measures seem highly effective in preventing major and
catastrophic laboratory incidents. Several factors can contribute
to the biosafety of staff members in licensed laboratories

in Canada, such as preventive strategies that help mitigate

the risk associated with working with human pathogens and
toxins in laboratory settings. All biosafety measures in place

in the laboratory, including proper training, use of personal
protective equipment, and standard operating procedures play
an important role in protecting laboratory staff members and
reducing the risk of exposure incidents. The ongoing training
of laboratory employees is also essential to gain the necessary
awareness of safety in handling biohazardous materials (15).
PHAC also plays a key role in the response, support, and
information sharing needed to improve biosafety standards
through its laboratory incident surveillance program.

Awareness of general biosafety measures has also increased
during the SARS-CoV-2 pandemic (16). The Government of
Canada’s Canadian Biosafety Standard, Third Edition is the
national standard for facilities conducting activities with human
pathogens and toxins. This document outlines the minimum
physical containment, operational practice, and performance and
verification testing requirements for facilities where RG2, RG3
and RG4 human or terrestrial animal pathogens or toxins are
handled and stored (17).

Limitations

The main strength of this study is that it is based on the
mandatory and standardized reporting of laboratory incidents
across Canada. All reports are reviewed by LINC employees
and data can be updated if needed. Furthermore, LINC

has been continuously collecting data since its inception in
December 2015, which allows for an understanding of how
Canada'’s laboratory biosecurity landscape has changed over
time.

A limitation of this study is that potential under-reporting

of exposure and non-exposure incidents can make the data
incomplete. To date, LINC has not been able to establish

the extent of under-reporting. However, PHAC carries out
regular inspections of licensed facilities to verify compliance
with Canadian Biosafety Standards (17). One requirement of
this standard is to keep an internal record of all biosafety and
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biosecurity incidents. During a laboratory inspection, a cross-
reference check is carried out to ensure that internally recorded
incidents were reported to PHAC. It is also important to consider
that the data is self-reported and that measures like incident
severity are based on the judgment of the reporter. The reporter
may not be directly involved in the incident and must rely on
another individual’s account of what occurred. Additionally, there
are limitations to the calculations that involve the number of
active licences. These calculations are done with the final number
of licences active at the end of the given year. This does not

give an accurate picture of active licence number fluctuations, as
licence additions and revocations occur throughout the year.

No explicit explanation exists for the increase in the number

of exposure incidents in 2018. It remains unknown whether the
increase was due to an actual increase in incidents or in incident
reporting. It is possible that as the surveillance program became
more established, there was increased awareness of the need to
report and the importance of doing so, which may have resulted
in increased reporting.

Though data on international instances of LAls have been
captured through surveys (2), PHAC's surveillance system
provides a comprehensive mandated reporting system that
operates at the national level to collect and analyze data on

all laboratory incidents that involve HPTs. However, due to the
lack of systematic worldwide reporting, it is difficult to compare
Canadian laboratory incident data with that of other countries.

It should also be noted that although the percentage of citations
for each occurrence type out of the total number of occurrence
types cited for all exposure events was presented, certain
occurrences, such as those involving animals, can only happen

in facilities that work with animals, while other occurrences (i.e.,
procedure-related) have the potential to occur in all facilities.

Finally, the full impact of the coronavirus disease 2019
(COVID-19) pandemic on laboratory incident reporting and
trends is not yet known. While many laboratories were actively
involved in COVID-19 testing and research, laboratories also
faced closures and reduced on-site staffing to mitigate virus
transmission among employees. These changes in laboratory
activity may have influenced the exposure and non-exposure
incident rates from 2020 to 2022.

Conclusion

Between 2016 and 2022, the exposure incident rate decreased
over time, reaching its lowest point of 3.7 exposure incidents
per 100 active licences in 2022. Year after year, the number of
non-exposure reports followed a similar trend, with the majority
of report types being inadvertent possession or production.
The severity of the laboratory exposure incidents was mostly
reported as negligible and minor. The most cited occurrence
types were sharps-related, spills, and procedure-related. An
overall increase in human factors and a decrease in standard
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operating procedures as a cited root cause was observed.
Affected individuals, mostly technicians or technologists, rarely
developed an illness.

The increased awareness of safe laboratory practices is integral
to reducing biohazardous risk in these settings. The LINC
surveillance system program will continue to provide oversight
and disseminate laboratory incident information to the public
and to licensed laboratories to increase awareness of risks when
working with HPTs.
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Appendix
Table A1: Levels of severity for exposure incidents
Definition
Negligible Minimal risk for disease in the individual/other staff AND no risk to public health
Minor Low risk for disease in the individual/other staff and/or low risk to public health
Moderate Moderate risk for disease in the individual/other staff and/or moderate risk to public health (limited spread among close
contacts, no deaths)
Major High risk of severe disease/death in the individual/other staff and/or significant public health impact (community spread/
outbreak/fatalities)
Catastrophic High risk of severe disease in the individual/other staff AND severe public health impact (severe epidemic/high mortality, etc.)

Table A2: Definitions of occurrence types

Spill

Any unintended release of an agent from its container

Loss of containment

Includes malfunction or misuse of containment devices or equipment and other types of failures that result in the agent
being spilled outside of or released from containment

Sharps-related

Needle stick, cut with scalpel or blade, or other sharps injury (i.e., broken glass)

Animal-related

Includes animal bites or scratches, as well as other exposure incidents resulting from animal behaviour (i.e., animal
movement resulting in a needle stick)

PPE-related

Includes either inadequate PPE for the activity or failure of the PPE in some way

Equipment-related

Includes failure of equipment, incorrect equipment for the activity, or misuse of equipment

Procedure-related

Includes instances when written procedures were not followed, were inadequate or absent, or were incorrect for the
activity

Abbreviation: PPE, personal protective equipment

Table A3: Root causes and examples

Human factors

A violation (cutting a corner, not following correct procedure, deviating from standard operating procedure)
An error (a mistake, lapse of concentration, or slip of any kind)

Standard operating

Documents were followed as written but were not correct for activity/task

procedure Procedures that should have been in place were not in place
Documents were not followed correctly

Equipment Equipment quality control needed improvement
Equipment failed
Equipment was not appropriate for purpose

Training Training not in place but should have been in place

Training not appropriate for task/activity
Staff were not qualified or proficient in performing task

Communication

Communication did not occur but should have
Communication was unclear, ambiguous, etc.

Management and

Supervision needed improvement

oversight Lack of auditing of standards, policies and procedures
Risk assessment needed improvement
Other Not applicable
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