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ABSTRACT

Background: Patient safety training of healthcare
professionals is a new area of education. Assessment
of the pertinent competencies should be a part of this
education. This review aims to identify the available
assessment tools for different patient safety domains
and evaluate them according to Miller’s four
competency levels.

Methods: The authors searched PubMed, MEDLINE,
the Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Web of Science, psycINFO

and the Education Resource Information Center
(ERIC) from the start of each database to December
2010 for English-language articles that evaluated or
described tools for the assessment of the safety
competencies of individual medical and/or nursing
professionals. Reports on the assessment of technical,
clinical, medication and disclosure skills were
excluded.

Results: Thirty-four assessment tools in 48 studies
were identified: 20 tools for medical professionals,
nine tools for nursing professionals, and five tools
for both medical and nursing professionals. Twenty
of these tools assessed the two highest Miller levels
(‘shows how’ and ‘does’) and four tools were directed
at multiple levels. Most of the tools that aimed at the
higher levels assessed the skills of working in teams
(17 tools), risk management (15 tools), and
communication (11 tools). Internal structure
(reliability, 22 tools) and content validity (14 tools)
when described were found to be moderate.

Only a small number of tools addressed the
relationship between the tool itself and (1)

other assessments (concurrent, predictive validity,
eight tools), and (2) educational outcomes

(seven tools).

Conclusions: There are many tools designed to assess
the safety competencies of healthcare professionals.
However, a reliable and valid toolbox for summative
testing that covers all patient safety domains at Miller’s
four competency levels cannot yet be constructed.
Many tools, however, are useful for formative
feedback.

BMJ Qual Saf 2011;20:991—1000. doi:10.1136/bmjgs-2011-000148

INTRODUCTION

Patient safety is nowadays increasingly recog-
nised as a key dimension of quality care, and
is thus progressively being integrated into the
education of healthcare professionals.'™*
The Institute of Medicine, renowned for its
2000 publication To Err is Human,” stated in
a 2003 report that ‘all health professionals
should be educated to deliver patient-centred
care as members of an interdisciplinary team,
emphasising evidence-based practice, quality
improvement approaches, and informatics’.®
Professional bodies and the WHO have since
endorsed a patient safety competencies
framework for healthcare professionals to

local patient safety

programs.®~?

enhance training

Assessment is an essential component of

10—12 and

competency-based education,
should be used for giving feedback as well as
for summative examination. While a signifi-
cant number of studies have been carried out
to assess the competency of healthcare
professionals, none of the previous systematic
reviews on professional competence have
focused on the domains relevant to patient
safety.'” '* Competence is context dependent
because it interrelates the ability of the
healthcare professional, the task at hand, the
ecology of the working environment, and the
clinical in which the
performed.'® Accordingly, competence can
only be assessed in the work place, but
trainees must know what is required in order
to provide safe care, and know how to use the

contexts task is

knowledge they have accumulated. Thus,
ideally, there would be a toolbox available
that enrols all of the elements of the defined
patient safety competencies throughout the
curriculum, assessing each of these at that
level of Miller that is fitting to the stage of
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training reached.'® This review therefore aims to identify

and evaluate the available tools for the assessment of the

safety competencies of physicians, residents, medical
students, nurses, and nursing students in a hospital
setting. Four review questions are discussed:

1. What types of tool, focused on knowledge, skills, or
behaviour, are available for the assessment of the
individual safety competencies?

2. What types of content are measured by these
assessment tools?

3. To what extent are these assessment tools reliable and
valid?

4. Which safety domains” are being covered?

METHODS

Data sources

Relevant English language articles published from the
start of each database to December 2010 were sourced
using PubMed, MEDLINE, the Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Web of
Science, psycINFO, and the Education Resource Infor-
mation Center (ERIC). Combinations of search terms
used,
measurement, teaching, assessment, curriculum, educa-

were relating to assessment (educational
tion professional), competence (professional compe-
tence, competence, competencies, educational status,
ability, skills), and patient safety (medical error, risk
management, safety, patient safety, error, errors).

An additional keyword search was also conducted
using PubMed. Again, combinations of search terms
were employed, relating to assessment (OSCE, peer
assessment, oral examination, essay, portfolio, CEX,
mini-CEX, non-technical skill) and patient safety (safety,
patient safety, error, errors). The Medical Subject
Headings (MeSH) were used when available.

Hand searches were also conducted of relevant jour-
nals on medical/nursing education and patient safety
(Medical Education, Academic Medicine, Medical Teacher,
Journal of Nursing Education, Journal of Patient Safety, The
Joint Commission Journal on Quality and Patient Safety, BMJ
Quality & Safety). Furthermore, the referenced articles
listed in each of the selected publications were exam-
ined, the abstracts of relevant congresses were screened,
and several patient safety and educational experts were
consulted.

Selection of articles

An article was selected only if it fulfilled all of the
following criteria: the subjects of the study were physi-
cians, residents, medical students, nurses, or nursing
students; the article described the tools for the assess-
ment of the individual safety competencies, focusing on
knowledge, skills or behaviour; and the content of the
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assessment covered the domains of the Canadian Safety
Competencies Framework.” The Canadian Patient Safety
Institute finalised this inter-professional safety compe-
tencies framework in 2008.” The framework consists of
six core competency domains: 1. Contributing to
a culture of patient safety. 2. Working in teams for
patient safety. 3. Communicating effectively for patient
safety. 4. Managing safety risks. 5. Optimising human
and environmental factors. 6. Recognising, responding
to, and disclosing adverse events.

An article was excluded if it focused on the assessment
of procedural or technical skills (eg, surgical skills, time
and motion instrument handling), skills of medication
safety (eg, drug prescribing skills, drug administration
skills), general clinical skills, diagnostic skills, or open
disclosure skills.

Data extraction
Two authors (AO, KM) reviewed the titles and abstracts
of citations generated by the search to assess their eligi-
bility for further review based on the selection criteria,
and chose relevant articles for possible inclusion. They,
supported by the third author (BB), then reviewed all of
the selected articles and decided which to include in this
study. The standard Best Evidence in Medical Education
coding sheet'” was modified to focus on relevant
parameters (country, single/multi-institution, speciality,
trainee level, use for formative/summative evaluation)
and tool characteristics (assessment methods, assessed
competencies, reliability, validity, outcomes). One
author (AO) abstracted data using this modified coding
sheet, and then all of the authors reviewed the abstrac-
tions to ensure completeness and accuracy. Differences
in data abstraction were resolved by consensus.

Information on the reliability, validity and outcomes of
the assessment tools described in the selected articles
was also extracted. Messick’s unitary concept, ‘construct
validity’, was used: the degree to which a score can be
interpreted as representing the intended underlying
construct."* " Validity evidence was evaluated for five
areas:

1. Content (face) validity—the relationship between
a tool’s content and the construct it intends to
measure.

2. The response process—the relationship between the
intended construct and the thought processes of
subjects or provides
that raters have been properly trained (faculty
development).

3. Internal structure

observers. This evidence

(reliability) —looks at internal
consistency, test—retest reliability, agreement (inter-
rater reliability), and generalisability.

4. Relationship with other variables (concurrent, predic-
tive validity)—the correlation of scores with those

BMJ Qual Saf 2011;20:991—1000. doi:10.1136/bmjgs-2011-000148
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from other assessments and the
differences between scores of learner subgroups.
5. Outcomes

or outcomes,
(educational)—the consequences of
assessment.

A modified version of Kirkpatrick’s hierarchy was used
to evaluate the outcomes of tool implementation.14 2
Outcome levels which were abstracted included: 1)
participation, in other words the learners’ and observers’
views on the tool and its implementation; 2) self-assessed
modification of learner and observer knowledge, skills
and behaviour; 3) transfer of learning, in other words an
objectively measured change in learner or observer
knowledge or skills; and 4) results in terms of a change
in organisational delivery or quality of patient care.
Information regarding the cost of tool development and
implementation was also extracted.

Data synthesis
Following identification of the patient safety domains
covered by the assessment tools, the tools were cate-
gorised according to Miller’s four competency levels:
‘knows’, ‘knows how’, ‘shows how’, and ‘does’.'® For
each of these Miller competency levels, the trainee
should be able to demonstrate the ability to imitate or
replicate a protocol, apply principles in a familiar situa-
tion, adapt principles to new situations, and associate
new knowledge with previously learned principles.'® **
All data included in this report were previously
published and publicly available. Hence, our study did
not require submission to the local institutional review
board for ethical approval.

RESULT

Search results and article overview
The initial literature search identified 4773 citations
(figure 1). Of these articles, 209 were filtered for
detailed review to determine whether they met the
inclusion criteria. Following the title and abstract review
by two of the authors (KM, AO), the value of Cohen’s K
was calculated to be 0.91. Forty-six articles met our
inclusion criteria, one article was retrieved from the
references of a selected article, and one article was
retrieved from a hand search. In total, 48 articles were
selected, and 34 unique assessment tools were identified
(table 1). More detailed information on the selected
studies is available in the online appendix).*~"°
Forty-five of our selected articles (94%) were
published after 2005. The years 2009 (16 articles, 33%)
and 2010 (10 articles, 21%) yielded the highest numbers
of publications relevant to this review. Almost half of the
selected articles (22 articles, 46%) came from the USA,
and of the remaining 26, 14 (29%) came from Europe,
and 6 (13%) from Canada. Thirty-four of the selected

BMJ Qual Saf 2011;20:991—1000. doi:10.1136/bmjgs-2011-000148

4773 Potentially relevant citations indentified in literature search
2369 in PubMed, including 351 articles by keyword search
1649 in MEDLINE
489 in CINAHL
209 in Web of Science
43  in PsycINFO

14 in ERIC
1494 Citations excluded
539 Editorials, letters, comments
955 Duplicates
Y
| 3279 Titles/abstracts reviewed for evaluation

—)i 3070 Articles excluded
A

| 209 Articles reviewed

163 Articles excluded
97 Did not assess individual competencies
29 Assessed mostly technical skills
8 Were review articles
6 Did not address patient safety competencies
5 Looked at perceived competencies
1 Assessed error disclosure skills
1 Examined other professional competencies
16 Were excluded for other reasons (eg,rater
training, estimate complications, etc)

A 1 Article was retrieved from reference lists
| 46 Articles met inclusion criteria 1 Article was retrieved from a hand search

A A
| Total of 48 articles included in the review |

Figure 1 Literature search and study selection process.

studies (71%) were conducted within single institutions.
Just one of our selected articles (2.1%) refers to the
implementation cost of the competency assessment.”!
Of our 34 identified assessment tools, 12 (35%) failed
to adequately explain the purpose of competency
assessment. Seventeen tools (50%) in 20 studies were

used for the summative evaluation of training

programs.2®~25 27-29 31-83 50 52 53 59 61 62 64 66—69 T o
tools (8.8%) were employed for the formative evaluation
of trainees.®” ** 7 Two tools (5.9%) were utilised for both
formative and summative evaluation purposes.’~*! %749
Description of tools

Of the 34 assessment tools identified in our 48 selected
studies, seven tools (21%) measured the trainees’
knowledge of patient safety (the ‘knows’ level) (table 2).
Three tools (8.8%) assessed the trainees’ applied
knowledge using case management (the ‘knows how’
level). Nineteen tools (56%) were used in simulations,
with or without standardised patients, to evaluate the
trainees’ performance (the ‘shows how’ level). Four
tools (12%) assessed the trainees’ competencies at
multiple levels (the ‘knows’, ‘knows how’, and ‘shows
how’ levels); three of these tools were ‘Objective Struc-
tured Clinical Examinations’ (OSCEs). Two tools (5.9%)

implemented the direct observation of trainees with
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Table 1 Characteristics of 48 studies describing 34 tools
for patient safety competencies

Characteristics N (%)
Location
United States 22 (46)
Canada 6 (13)
Europe 14 (29)
Australia/New Zealand 3 (6.3)
Other 3 (6.3)
Single/multi-institution
Single institution 34 (71)
Multi-institution 11 (23)
Other 3 (6.3)
Publication year
2000—2004 3 (6.3)
2005 2 (4.2)
2006 5 (10)
2007 6 (13)
2008 6 (13)
2009 16 (33)
2010 10 (21)
Speciality
Anaesthesiology 9 (19)
Surgery 9 (19)
Emergency medicine 2(4.2)
Family medicine/general practice 1(2.1)
Multispecialty* 10 (21)
Nursing 9 (19)
Not specified 8 (17)
Learners
Medical students 8 (17)
Residents/fellows 17 (35)
Physicians 6 (13)
Combination of medical students, 3 (6.3)
residents, and physicians
Nurses/nursing students 9 (19)
Multidisciplinary (both physicians and nurses) 5 (10)
Study design
Randomised controlled trial 9 (19)
Prospective cohort, historical control, or 9 (19)
pre-post
Prospective cohort without baseline 11 (23)
Cross-sectional 6 (13)
Othert 13 (27)
Institutional review board approval 32 (67)

Cost mentioned 1(2.1)

*Multiple specialities or disciplines included within a single study.
tIncludes descriptive studies and studies that did not report
a specific statement of study design.

actual patients: one evaluated the non-technical skills of
anaesthesia residents in the operating theatre,*' and the
other assessed nurses’ patient safety handling at inpa-
tients’ bedsides (the ‘does’ level).m

Twenty of our 34 identified tools (59%) assessed the
competencies of medical professionals. Of the
remaining 14 tools, nine (26%) assessed the competen-
cies of nursing professionals, and five (15%) tested both

. . 7 48 49 56 60 61
medical professionals and nurses.” °
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Assessed content of the Canadian safety competencies
Referring back to the six aforementioned domains of the
Canadian Safety Competencies Framework, 25 of our
tools (74%) assessed the ‘managing safety risks’ compe-
tencies, and 24 tools (71%) measured the ‘working in
teams for patient safety’ competencies. Approximately
half of the tools (16 tools, 47%) assessed the ‘commu-
nicating effectively for patient safety’ competencies, and
12 tools (35%) evaluated the ‘contributing to a culture
of patient safety’ competencies. Six tools (18%) assessed
the ‘recognizing, responding to, and disclosing adverse
events’ competencies, while only four tools (12%)
measured the ‘optimizing human and environmental
factors’ competencies. The three competency domains
‘managing safety risks’ (medical 15 tools, nursing eight
tools), ‘working in teams for patient safety’ (medical 15
tools, nursing five tools), and ‘communicating effectively
for patient safety’ (medical 11 tools, nursing four tools)
were assessed by a number of tools for both physicians
and nurses (figure 2). The ‘contributing to a culture of
patient safety’ domain was evaluated for nurses by five of
a total of nine tools (56%), and for physicians by only six
of 20 tools (30%).

The majority of tools at the lower levels (‘knows’ and
‘knows how’) (seven of a total of 10 tools, 70%) assessed
the ‘contributing to a culture of patient safety’ domain.
In contrast, most of the tools at the higher levels (‘shows
how’ and ‘does’) assessed the ‘working in teams for
patient safety’ (17 of a total of 20 tools, 85%), ‘managing
safety risks’ (15 of a total of 20 tools, 75%), and
‘communicating effectively for patient safety’ (11 of 20
tools, 55%) domains. Four tools used at multiple levels
assessed all of the domains except the ‘optimizing
human and environmental factors’ domain.

Validity evidence
The issue of content validity was raised in the descrip-
tions of 14 tools (41%). According to the response
process, rater-training was described for nine tools
(26%), usually only once and briefly. The matter of
internal structure was mentioned for 22 tools (656%).
The majority of our tools have acceptable reliability.
Correlations between evaluated scores and other assess-
ment variables were described for eight tools (24%).
The safety competency

our assessment tools were compared with technical
skills,?> 45 55 56

results obtained using

43 :
work place performance,”™ and written

28 31 65 whether tests were failed or

examination scores,
passed.” Our safety competency results show a high
(r=0.65—0.80)%° %5 55 or modest (r=0.34)%® correlation
with technical skills. Conversely, they exhibit a low
(r=0.13)*? % or modest (r=0.25)** ** %® correlation with
final written examination scores. Performance scores

were also compared across training levels and trainee

BMJ Qual Saf 2011;20:991—1000. doi:10.1136/bmjgs-2011-000148
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Difference by Miller levels

Safety culture
0,

Difference by professionals

Safety culture

Recognise and

Work in teams
respond to AE rn

Human and

environmantal

Manage risks Manage risks

=Lower levels (N=10)
— ~Higher levels'(N=20)
sss+s Combination (M=4)

=—Physicians (N=20)
= = Nurses (N=2)
X Multidsciplinary (N=5)

{number of tools)

*Lower levels: Miller lovels 1 {knows') and 2 ('knows how') combined.
tHigher levels: Miller levels 3 ('shows how') and 4 ('does’) combined.

Figure 2 Number of tools available for assessing each of the
Canadian Safety Competency domains.

characteristics for 13 of our assessment tools (38%); 11
tools in 17 studies produced scores that increased with
training Jeve] 2326 33 3739 45 48 49 52 5759 61 67} 10
for three tools in four studies this trend was not
observed.®® *! % %2 Of 19 tools which were used for the
summative assessment, six evaluated both content and
internal structure.? %9 43 46 59 62 yi1idity evidence for
another five tools was not reported.27 50 64 66 69
Trainees and observers reported their experiences as
being generally positive (Kirkpatrick level 1) for seven

tools in 10 studies (21%).2° 3! 34 45 47=50 70 71

DISCUSSION

Developing reliable and valid tools for the assessment of
safety competencies is a challenging task.”? In the past
few years the number of publications on this subject has
increased, and several assessment tools are now available.

When assessing safety competencies, instructors
should of different
approaches and use a range of methods that fit the
specific learning situations of Miller’s four competency
levels.”? Of the 34 tools identified in this review, 10 can
be used to assess the knowledge of key patient safety

understand the limitations

concepts at Miller’s two lower levels, such as adverse
events, just culture, and system thinking. Four® #¢ %2 63
of these 10 tools, which are of proven content validity
and internal reliability, are valuable for the evaluation of
the cognitive knowledge and reasoning of both medical
and nursing students, particularly after a course in basic
patient safety science. The remaining six of the 10 tools
have limited content validity and reliability. Written
examinations such as multiple choice questions,
however, tend to measure the potential to perform
rather than actual work performance, and more
advanced trainees should be assessed through direct
observation in simulation scenarios or real practice for

the higher competency levels.”” We found 20 tools for

BMJ Qual Saf 2011;20:991—1000. doi:10.1136/bmjgs-2011-000148

the examination of the ‘shows how’ and ‘does’ levels in
the domains of ‘managing safety risks’, ‘working in
teams for patient safety’, and/or ‘communicating effec-
tively for patient safety’. Of these 20 tools found for the
assessment of the competencies of medical and nursing
professionals, three®® ™ have a proven appropriate
content validity and internal reliability, and are suitable

719 Gut of

for use in an emergency situation. Two tools
the 20 are ideal for use in surgery, and a further two are
suitable for the assessment of anaesthesiologists in
training.S‘r’*41 3

Each tool of course has its strengths and limitations,
and so complementing methods must be sought in order
to overcome these weaknesses.?> 72 For instance, no tool
covered all the patient safety competency domains, and
therefore tools should be combined or alternated.* #***
Unfortunately, the various tools cover the domains
unevenly, and more work has to be done to investigate
tools in the important domains of ‘contributing to safety
culture’, ‘optimizing human and environmental factors’,
and the sub domain of ‘recognizing, responding to, and
disclosing adverse events’.

It should further be noted that the described tools
were mainly applied in specific situations, such as in the
operating theatre, during the provision of anaesthesia,
and for crisis management, and only a few tools have
been developed for the assessment of competencies in
daily practice in other workplaces. For example, the
Anaesthetists’ Non-Technical Skills System (ANTS) and
the Non-Technical Skills System (NOTECHS) are avail-
able for the assessment of safety competencies in their
respective clinical situations (the higher competency
levels). The importance of context in measuring the
higher competency levels means that such tools cannot
simply be copied and used in other working environ-
ments. Each discipline or speciality must adapt the tools
to its own requirements.

Another issue for discussion is the limited proven
reliability and validity of the described tools. The
majority of the tools assessed internal structure and
content validity. A modest interrater reliability was
reported for some tools, such as the ANTS and the Non-
Technical Skills for Surgeons. Sufficient rater-training is
7475 4nd yet

in the majority of the studies rater-training was either

a requirement for summative assessment,

minimally described or not described at all.

The correlation of assessed competency scores with
other types of assessment and educational outcomes was
evaluated in only a few studies. Four tools showed
a strong correlation with technical skills.”> * %> ¢
However, for one of these tools, the ANTS, it was pointed
out that there was an imperfect distinction between non-
technical skills and pure medical knowledge in some of
the elements of the ANTS scale.’® One review has stated
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that “improving patient outcomes as a result of patient
safety education represents a particularly daunting task,
given that intensive, large-scale quality improvement
efforts often fail to demonstrate improvements in health
outcomes”.”® This clearly explains why evaluating
educational outcomes can be so difficult.

Finally, assessment tools should also have an impact on
future learning and practice, be acceptable to learners
and faculty, and costs must be considered.”” Although
data are scant, these subjects are important for the
compliance of the involved staff and trainees and the
feasibility of implementing the assessment tools.

The assessment of safety competencies is a new field of
education, and it is clearly difficult to develop reliable
and valid assessment tools. We would like to express our
appreciation for the pioneering work of the researchers
in this field, as several useful tools could be identified.
Similarly, this review has its own limitations. First, our
search strategy for article selection focused on compe-
tency rather than knowledge; we searched for articles
using the terms ‘competence’, ‘ability’, and ‘skill’, and if
articles did not use these specific terms, we might have
unfairly omitted them from our study. Hence our search
methodology may have which
described or evaluated patient safety knowledge. We
tried to cover this by searching the reference lists of the
quoted articles, hand searching relevant journals on
medical/nursing education and patient safety, engaging
in discussions with experts, and screening abstract books

excluded articles

of patient safety conferences. Second, we did not focus
on technical skills and medical knowledge. Thus tools
used principally to assess technical skills, for example,
the Objective Structured Assessment of Technical Skill,”®
were excluded, even if they implicitly included some
elements of non-technical skills. Making the non-tech-
nical skills more explicit in such studies would, in our
opinion, enhance patient safety awareness. Finally,
studies which assessed team competencies such as the
Oxford NOTECHS scale were also excluded, as our
focus was the individual learner.”” Therefore, our results
may not show the whole picture of the tools for the
assessment of safety competencies. Team training is
undoubtedly important to patient safety, as is the evalu-
ation of the functioning of a team.

CONCLUSION

This review has identified many tools for the assessment
of safety competencies of healthcare professionals at each
of Miller’s competency levels. The reliability and validity
of these tools, where reported, are however modest at
best. The tools do not cover the whole spectrum of
patient safety competencies on all of Miller’s competency
levels, and they often suit only specific working situations.

998

New research should focus more on the domains of
‘contributing to a culture of patient safety’ and ‘opti-
mizing human and environmental factors’. Appropriate
use of such tools can motivate a trainees’ learning and at
least enhance patient safety awareness.
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