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Abstract

Purpose The purpose of this article is to provide a
review of the competencies and associated assessment
techniques relevant to the practice of anesthesiology.
Although many of the competencies are difficult to define
and measure specifically, advances in assessment tech-
niques have provided more opportunities to gather
meaningful performance data.

Principal findings FEstablishing the competence of
anesthesiologists demands a host of measures, including
standardized tests and less-structured peer evaluations.
Simulation-based assessment will play an increasingly
important role both in certification and in maintenance of
certification for anesthesiologists.

Conclusions While there are many psychometric chal-
lenges associated with the assessments pertinent to the
education of anesthesiologists, technological advances
combined with an increased awareness of sound mea-
surement principles will yield more meaningful competency
measures that can be used to improve the practice of
anesthesiology.
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Résumé

Objectif L’objectif de cet article est de faire la synthese
des competences et des techniques d’evaluation associees
pertinentes d la pratique de 1’anesthesiologie. Bien que de
nombreuses competences soient difficiles a definir et a
mesurer precisement, les progres observes dans les
techniques d’évaluation nous ont donné des occasions
supplementaires de recolter des donnees de performance
significatives.

Constatations principales Une importante gamme de
mesures est necessaire pour etablir la competence des
anesthesiologistes, notamment des epreuves normalisees et
des evaluations par les pairs moins structurees. L’ eévaluation
basee sur la simulation jouera un role de plus en plus
important, tant au niveau de la certification que du maintien
du certificat pour les anesthesiologistes.

Conclusion Bien qu’il nombreux  defis
psychometriques associes aux evaluations pertinentes da la
formation des anesthesiologistes, les progres technologiques
combines d une attention accrue aux principes de mesure
solides entraineront la creation de mesures de la competence
plus significatives, lesquelles pourront étre utilisées pour
ameliorer la pratique de ’anesthesiologie.

existe de

Many believe that the most direct approach to sustained
improvement in patient care is to increase the skill and
ability of healthcare professionals. It has been argued that
the best available approach to improve patient safety
involves fostering individual professional skills, expertise,
values, responsibility, and accountability.'At present,
the link between anesthesiologists’ abilities and patient
outcomes is mainly intuitive, but an expanding set of
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assessment methodologies will afford new tools to measure
skills effectively, assess clinical ability, and, over time,
elevate practice standards. Residency programs, specialty
and licensure boards, and hospital credentialling commit-
tees recognize that effective assessment is necessary to
assure competence and to effect long-term improvements
in practice. Therefore, even though the advanced skills of a
specialist can often be difficult to evaluate, finding effec-
tive assessment methods, especially ones that can
eventually lead to more capable practitioners, remains a
high priority.

The lengthy process of becoming an anesthesiologist
involves many types of evaluations. In both Canada and the
United States, various assessments are employed to select
individuals for medical school. Once accepted, students are
regularly evaluated as part of the ongoing curriculum. In
addition, licensing examinations are often taken both dur-
ing and following medical school. The results from these
examinations combined with other information may be
used by program directors to select their residents. Once
accepted for postgraduate training, additional assessments,
some employing simulators and others involving multiple
choice questions (MCQs), are used for formative educa-
tional needs. For those physicians seeking specialty board
certification, further assessment by some approved
authority is required. Finally, once established as an inde-
pendent practicing anesthesiologist, assessment is an
integral part of the maintenance of certification (MOC) and
the maintenance of licensure (MOL) processes. Mainte-
nance of certification is an ongoing process of education
and assessment for board certified physicians to improve
practice performance. Maintenance of licensure, some-
times referred to as revalidation, is a framework by which a
regulatory authority can require physicians with active
licenses to demonstrate periodically their ongoing clinical
competence as a condition for licensure renewal.

The following article provides a broad overview of
assessment in anesthesiology education. Since assessments
are employed throughout an anesthesiologist’s career, it is
helpful to organize the discussion and review around the
knowledge, skills, and abilities required for advanced
specialty practice. Here, there are a number of potential
(overlapping) frameworks that can be referenced includ-
ing, amongst others, the Canadian Medical Education
Directives for Specialists (CanMEDs roles)2 and the
Accreditation Council for Graduate Medical Education
(ACGME) core competencies.‘%'5 Both the CanMEDs roles
and the ACGME core competencies define the abilities
needed for practice. For the CanMEDs roles, the essential
competencies are organized thematically around seven key
physician roles: medical expert, communicator, collabora-
tor, manager, health advocate, scholar, and professional.
The six ACGME core competencies consist of patient

care, medical knowledge, practice-based learning and
improvement, interpersonal and communication skills,
professionalism, and systems-based practice. To afford
meaning to anesthesiology, especially with reference to
assessment, these competencies need to be keyed to the
particular practice characteristics of the profession.

Before discussing how specific competencies are rele-
vant to anesthesiology and how they can be measured, a
brief overview of different assessment methods and the
qualities of “good” assessments is provided. As part of the
section on “what can be measured”, innovative approaches
to assessment are highlighted. Since assessments can have
both positive and negative consequences and can be chal-
lenging to administer and defend, their use and potential
misuse in anesthesiology education are discussed
throughout the document. Finally, given the difficulties in
assessing the key competencies needed to be an effective
anesthesia provider, some pressing measurement chal-
lenges are forwarded.

Types of assessments

In medical education, both at the undergraduate and post-
graduate levels, many types of assessments are employed.
These assessments, described in more detail elsewhere,(”9
can be used for formative (training) or summative (certi-
fication, licensure) purposes. In general, assessments can
be classified as either selected- or constructed-response.
The most common selected response format is the MCQ.
Here, candidates choose a response from a list that includes
the correct alternative and a list of distractors. Multiple
choice examinations are effective for measuring knowl-
edge and, to some extent, clinical reasoning and clinical
decision-making. Constructed-response formats, including
practice-based observations,'” are more varied and can
consist of essay questions, oral presentations, objective
structured clinical examinations (OSCEs), and various
types of simulations, to name a few. Here, the person being
assessed must construct a response through writing, orally,
or performing a task (e.g., clinical procedure). Based on
Miller’s pyramid,'' constructed-response formats are typ-
ically employed to assess whether a candidate knows what
to do, shows what to do, or, at the highest level, actually
does it.° While adequate knowledge and the ability to
synthesize knowledge are often prerequisites for certain
tasks, they are usually not sufficient for effective practice.
For example, the development of an anesthetic plan
requires a variety of clinical judgements and decisions
based on an understanding of pharmacology, the patient
history, physical examination results, and laboratory eval-
uations. Given the complexities of patient care, assessment
formats other than MCQs, including many forms of
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simulation and various workplace-based observational
methods, are needed to ascertain whether a specialist is
competent. Without these more ‘“authentic” formats, it
would not be possible to assess what a practitioner is
actually able to do.

As a profession, anesthesiology has embraced simula-
tion as a method to assess both procedural and “non-
technical” skills, such as teamwork and situational
awareness.>'> While cognitive-based examinations are still
a fundamental component of the certification process, there
has been a general recognition that simulated scenarios can
provide an efficient and effective means for formative
assessment. This is largely understandable because many
of the most frequent causes of serious morbidity result
when low-frequency events in real-life settings are inef-
fectively recognized and managed in the perioperative
setting. In addition, with improvements in mannequin
technology and advances in psychometric methods (e.g.,
scoring, standard setting), simulation-based assessments
are slowly moving from the formative to the summative
arena.'>'* Combining various simulation modalities (e.g.,
standardized patients, task trainers, electromechanical
mannequins) allows for a broader modelling of practice
situations, making it possible to measure the multiple
abilities or competencies required in anesthesia prac-
tice.!> 18 Nevertheless, while some very innovative
scenario designs have been forwarded, there remains the
need to ensure that student, resident, or practitioner
assessments generate resulting scores or decisions that are
meaningful and accurate. The qualities of “good” assess-
ments are discussed in the next section.

Qualities of “good” assessments

Good assessments will necessarily have some positive
impact on the person or persons being evaluated.'® Ulti-
mately, they should lead to more highly qualified
practitioners and better patient care. In medicine, assess-
ments are often employed to select the best candidates for a
position (e.g., medical school, residency position) or to
determine minimal competence. Regardless of their inten-
ded use, the scores or the associated decisions derived from
the scores must be defensible. Ultimately, the quality of
any assessment rests with the psychometric properties of
the scores, namely, their reliability and validity.?%*!

Reliability
Any assessment should yield reasonably precise scores.
Depending on the nature of the assessment, the precision of

the scores can be dependent on a number of factors,
including the number of items/tasks, the choice (and
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number) of raters, and even the assessment site. When an
individual undergoes an assessment, we are provided with
his/her “observed” score. Generalizability or reliability is a
measure of how well this observed score reflects “true”
ability (i.e., the universe score — the hypothetical score if an
individual is measured an infinite number of times). While
beyond the scope of this article, it is important to ascertain
the sources of measurement error in an assessment.”” If
MCQs are employed, error may be introduced by insuffi-
cient sampling of the content domain. If workplace-based
assessments are employed, choice of rater or raters could
impact the precision of scores. Where simulation scenarios
are incorporated in the assessment, both the choice of tasks
(simulation scenarios) and the choice of raters are likely to
influence the precision of the scores. For all assessments, it
is necessary to investigate the sources of measurement
error. It should be noted, however, that all other things
being equal, the precision of assessment scores will be
highly dependent on testing time. In general, the more
items on a MCQ examination or the more content-relevant
tasks on a performance-based assessment, the greater the
reliability of any estimates of ability.”

Validity

For assessment scores to be valid, they must reflect the trait
or traits that one intends to measure. There are a number of
guiding frameworks that can be referenced when devel-
oping strategies for gathering evidence to support the
validity of assessment scores or associated decisions.”* The
Standards for Educational and Psychological Testing lists
sources of validity under a number of broad headings:
evidence based on test content, evidence based on response
processes, evidence based on internal structure, evidence
based on relations to other variables, and evidence based
on consequences of testing.® When gathering evidence to
support the validity of assessment scores, the intended
inferences that one wishes to make based on the perfor-
mance data must always be kept in mind.

While the practice of anesthesiology can involve many
types of assessments, including many different formats, the
steps taken to gather evidence to support the validity of the
scores are similar. The first phase in the validation process
often takes the form of matching the assessment content to
the domain of practice. For example, if a knowledge-based
MCQ examination is utilized (e.g., for anesthesiology
board certification), the relevance of each content domain
(e.g., inhalation anesthetic pharmacology) to practice must

A American Educational Research Association, American Psycho-
logical Association, National Council on Measurement in Education.
Standards for Educational and Psychological Testing. 1999. Wash-
ington, DC, American Educational Research Association.
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be established. Both logical and empirical analysis of items
can be done to support content validity. Often, a job or
practice analysis is undertaken to investigate the specific
skills that are needed to perform adequately in the field.”
Validity evidence based on response processes can take
many forms. On an oral examination, for example, evi-
dence needs to be gathered to show that the raters are using
the evaluation criteria appropriately and are not being
influenced by factors (e.g., sex, race, or training location)
that are irrelevant to the intended interpretation of the
scores. Gathering validity evidence based on internal
structure can also be accomplished in a number of ways.
On performance-based examinations (e.g., clinical simu-
lations), for example, studies can be conducted to
investigate how specific skills measured as part of the
assessment are related. Here, depending on the types of
clinical scenarios modelled, one might hypothesize that a
procedural or practice acumen (e.g., the ability to place a
double-lumen endotracheal tube or a thoracic epidural)
would be related only minimally to communication skills.

Depending on the purpose of the assessment and the
inferences that one wants to make based on the scores,
evidence based on relationships with other variables is a
key component of the validation process. Anesthesiology
board certification examinations are an important deter-
mining factor in whether the specialist is ready for
independent practice. Validity evidence for such assess-
ments can take the form of predictive relationships between
examination performance and practice performance and/or
the documentation of performance differences between
individual groups known to have differences in ability or
experience.’®?’ Unfortunately, validity evidence based on
consequences of testing is often ignored. Throughout the
education of anesthesiologists, assessments are adminis-
tered with the expectation that some benefit will be realized
from the intended use of the scores or results. With the
introduction of assessments for maintenance of certifica-
tion in anesthesiology in the United States,*® evidence
needs to be gathered to substantiate that anesthesiologists
remain qualified and patient outcomes improve. Perform-
ing these types of outcome studies is challenging, as it is
often difficult to attribute patient outcomes to an individual
practitioner. However, the strength of many validity argu-
ments is severely diminished without evidence that the
assessment leads to more capable practitioners and better
patient care.

What can be measured?
There are a number of publications that describe the use of

assessments in anesthesiology education.®***! Unfortu-
nately, for the most part, these articles often do not make a

specific link between assessment methods and the compe-
tencies required for practice as an anesthesiologist. In this
section, the ACGME core competencies are used as an
organizing framework for the discussion of applicable
assessment methods. A similar exercise could be com-
pleted using the CanMEDs roles, but it would necessarily
yield a comparable synthesis of assessment techniques
and associated measurement issues. Overall, while it
may be relatively straightforward to define the knowl-
edge, skills, and aptitudes required for practice in the
specialty of anesthesiology, measuring some of the asso-
ciated competencies can be difficult, both logistically and
psychometrically.

Patient care

In addition to those elements expected of all physicians,
such as accurately gathering data, formulating a differential
diagnosis, performing a relevant physical examination, and
developing a safe evidence-based patient care plan, the
practice of anesthesiology requires a set of skills and
abilities that are particularly relevant to high-acuity set-
tings. Attributes that are more fundamental to the practice
of anesthesiology than to some other specialties include the
need to: prepare and plan sequentially and efficiently
combined steps to induce anesthesia, maintain vigilance,
interpret monitoring data, remain situationally aware,
conduct a rapid logical assessment, and make swift deci-
sions.* From a patient care perspective, the perioperative
and critical care environments often require or emphasize
skills that differ from those typically needed or employed
in other settings, such as those providing primary care.
These skills must be assessed in a manner that reflects the
realities of the specialty.

There are several ways to measure competencies related
to patient care. These include direct observation,'® chart
reviews, and various other workplace-based evaluation
methodologies.”*** Not surprisingly, based on the practice
requirements for anesthesiology, simulation-based assess-
ments can be particularly valuable to measure decision-
making and high-acuity patient care skills in the compressed
time line that frequently exists in settings such as the oper-
ating room, recovery room, or intensive care unit.>>3¢ As
mentioned previously, the long history of simulation in
anesthesiology®’ coupled with advances in technology has
effectively broadened the potential assessment domain for
the specialty.'® This affiliation has allowed for the mea-
surement of both procedural'” and non-technical skills such
as communication, situational awareness, teamwork, and
professionalism.>® A thorough review of the use of simula-
tion for assessment in anesthesiology can be found
elsewhere.® However, even with the technical advances in
simulation methodology, it should be emphasized that
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multiple assessment techniques must be employed to mea-
sure patient care competencies effectively.

Since the measurement of patient care in anesthesiology
can involve several assessment methods, numerous mea-
surement problems surface. Workplace-based assessments
that rely on observation of practitioners in clinical settings
are subject to various biasing factors, including inadequate
rater training, context effects, and inadequate sampling of
behaviour.*** Formal certification examinations (e.g., oral
board examinations in anesthesiology), while often more
rigorous in terms of scoring and standardization, can still
suffer from a number of measurement problems. Even
when the raters are sufficiently calibrated, candidates are
often evaluated in a limited number of patient care situa-
tions, calling into question the generalizability of the
performance to other settings or patient conditions. For
example, the ability to manage an obstetric emergency for
placental abruption effectively may not be a good predictor
of the ability to evaluate an elderly patient with congestive
heart failure who requires elective hip replacement. With-
out a broad sampling of behaviours across patient care
situations, it may be difficult to make valid inferences
concerning the abilities of those being assessed.

Medical knowledge

Medical knowledge is at the base of anesthesia practice.
Without sufficient knowledge of the basic and clinical
sciences, appropriate care is not possible. While many
procedural skills and some clinical judgements may not
demand an in-depth underlying knowledge of anatomic
principles and physiological mechanisms, when variations
and abnormalities are encountered, a sound knowledge
base is required to choose the correct or most efficient
approach or intervention. Since knowledge is a foundation
for many of the other competencies, special care must be
taken to ensure that it is measured adequately. Like other
practitioners, an anesthesiologist must possess an adequate
knowledge of biomedical, clinical, epidemiological, bio-
mechanical, social, and behavioural sciences to make
effective clinical judgements.

Compared with other competencies, the measurement of
knowledge, most commonly through selected-response
items, is relatively straightforward. Numerous articles have
been written about the development and validation of
MCQs and short answer questions, including patient
management problems and other formats.”*'** Since
selected-response items take relatively little time to
answer, measuring knowledge, from a testing perspective,
can be efficient and yield reasonably precise estimates of
ability. In anesthesiology, knowledge-based examinations
are a fundamental part of the training, board certification,
and maintenance of certification processes.”’ These types
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of assessments are standardized (same testing conditions
for all candidates) and based on detailed content outlines,
and they contain a broad sampling of items. As a result, it
is possible to derive reasonably precise and valid measures
of knowledge. However, as noted by Miller,'" knowledge
is at the base of the competency pyramid. It is also essential
to measure the application of knowledge (e.g., assess the
quality of information secured from the patient or other
providers, judge the accuracy and usefulness of diagnostic
screening procedures); this can be accomplished with a
number of assessment methods, including computer-based
case simulations.*?

Practice-based learning and improvement

At the heart of practice-based learning and improvement is
the growth in skills and insight which comes with experi-
ence.*** During residency, the speed at which skill is
acquired varies markedly, as does the process upon which
expertise is developed. The timing of rotations and dif-
ferences in interest, commitment, and confidence often
make it difficult to determine whether a resident is pro-
gressing towards the goal of becoming an anesthesia
consultant. Nevertheless, with additional experience and
appropriate feedback, physicians with lower proficiency
should gradually be better able to deal with the multitude
of patient conditions encountered in practice. For anes-
thesiology residents, in particular, initial experiences in
general anesthesia provide them with the groundwork to
manage more complex specialty encounters effectively
(e.g., cardiopulmonary bypass). For the specialist, practice-
based learning and improvement, while potentially cover-
ing multiple skill sets, centres on the ability to enhance
patient care. Amongst other requisites, an anesthesiologist
must be able to interpret the meaning of different types of
data, apply clinical decision rules, and use information
technology to gather evidence to support or modify clinical
decisions. Most importantly, the anesthesiologist must be
able to implement practice-based improvement by tracking
outcomes and reducing medical errors.

There are a number of ways to assess practice-based
learning and improvement, including portfolios, patient
records and chart reviews, and performance ratings of
actual patient encounters.*®*” Unfortunately, measuring
this specific competency is fraught with measurement dif-
ficulties. First, regardless of the assessment technique, the
evaluation of the resident or specialist, often based on
“expert” ratings, can be highly subjective.*® Likewise, the
choice of information to include in the portfolio, patient
records to evaluate, or patient encounters to observe can
also impact the quality of the assessment. Those charged
with assessing this specific competency must ensure that
the sampling of performances (e.g., patient records) is
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adequate. Second, a measurement of improvement requires
that the interpretation of the results of any assessment can
be compared with prior performance. When longitudinal
judgements of quality are undertaken, the assessor must
have an accurate frame of reference for judging the
improvement, otherwise, it is impossible to make valid
decisions concerning any increase in skills or abilities.

Interpersonal and communication skills

All physicians must be able to establish relationships, listen
effectively, and talk about patient management options,
including the discussion and disclosure of risk. While there
are many definitions of communication skills, the essential
elements include eliciting information, building rapport,
and giving information. Anesthesiologists, like all practi-
tioners, must also be able to document and synthesize
clinical findings and diagnostic impressions effectively in
written and electronic formats.

Interpersonal and communication skills in anesthesia
can be complex, involving not only patients but also a host
of other healthcare professionals. In high acuity settings,
communication between professionals, or lack thereof, has
been linked to patient safety.** The root cause of morbid-
ity, while potentially dependent on many factors, such as
not recognizing when to call for help or ineffective team-
work, can often be traced to poor communication amongst
caregivers. To provide proper patient care in the operating
room, intensive care unit, or other highly specialized care
environments, anesthesiologists must possess effective
communication and interpersonal skills.

There are numerous ways to measure communication
skills. Most commonly, individuals are watched by col-
leagues or supervisors and evaluated using some form of
rating scale. Alternatively, the opinions of patients can be
solicited.”®" Unfortunately, as noted previously, all
assessments that involve raters may be subject to bias. This
is especially problematic for communication and interper-
sonal skills where specific constructs or traits are difficult
to define and, arguably, are somewhat subjective with
respect to interpretation. The plethora of communication
rating scales and evaluation instruments supports this
notion.”>>* However, even when a well-constructed eval-
uation tool is used, those responsible for administering the
assessment often provide little in the way of rater training.
Without training, individual raters may base their evalua-
tions on the quality of medical judgements and personal
sentiments rather than key their scores to specific con-
struct-related attributes.”>°

In anesthesiology, more structured forms of simulation-
based assessment can also be employed to measure
interpersonal and communication skills.”® For these
types of performance assessments, often employing both

confederates (e.g., surgeons, nurses) and electromechanical
mannequins, the administration conditions can be stan-
dardized and modelled to represent actual patient
encounters. If constructed correctly, simulation-based
evaluations provide a unique opportunity to measure
communication skills that cannot be measured using other
lower-fidelity assessment formats; these simulations can-
not, however, replace the observation and evaluation of
anesthesiologists in practice. While there is some evidence
that doctor-patient communication skills measured in a
simulated environment generalize to practice situations,”
interpersonal and communication skills in anesthesia can
be complex, involving not only patients but also a host of
other healthcare professionals. As a result, the conditions
under which communication skills among healthcare pro-
fessionals, as measured in the simulated environment,
generalize to actual practice situations have yet to be fully
delimited.

While not as much the focus of assessment research as
oral communication, written communication is also an
important part of practice. The ability to document relevant
history and physical exam findings and produce a differ-
ential diagnosis and management plan is currently
measured as part of the certification and licensure of phy-
sicians in Canada and the United States.'® For practicing
anesthesiologists, it would make sense to assess this com-
petency via chart reviews or, where possible, from
electronic medical records (EMRs). However, unlike
OSCEs where the patient presentation and conditions are
fixed, there is no “gold standard” for establishing the
adequacy of the documentation (charting) of the informa-
tion or diagnostic hypotheses associated with “real”
patient encounters. As a result, it can be difficult to make
judgements concerning the quality of patient care from
written reports.

Professionalism

Carrying out professional responsibilities, adhering to
ethical principles, and being sensitive to a diverse patient
population are key competencies for any specialist. In
dealing with patients and other healthcare professionals,
anesthesiologists must be altruistic and respectful, keeping
the best interests of the patient at heart. However, while
patients, physicians, and healthcare workers would all
agree that “professionalism” is a desired trait, there is no
clear consensus concerning the specific behavioural char-
acteristics that could be used to delimit someone who is
competent, based solely on professional attributes, from
someone who is not. Moreover, while some criteria are
relatively generic (e.g., ethically sound practice, social
accountability), others (e.g., cultural sensitivity) may be
context-specific and open to interpretation. Finally, and
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most importantly, professionalism relates to many abili-
ties,*” making it difficult to obtain a pure measure of this
competency. Nevertheless, there are numerous measurable
aspects of professionalism, including working with col-
leagues in ways that serve the best interests of the patient,
honouring patient boundaries, accepting personal errors,
avoiding substances that may interfere with judgement
when caring for patients, punctuality, organization, and
preparedness.

There are several methods to measure professionalism
and most involve some form of peer assessment or rat-
ing.°"**  While professionalism rating scales are
available®>®> and have been employed in OSCEs and as
part of peer evaluations,®® they are often difficult to
administer. Many aspects of professionalism are difficult to
define, at least in terms of specific behaviours. Further-
more, when professional attributes are measured as part of
a standardized assessment (e.g., OSCEs), they likely pro-
vide an inflated estimate of the practitioner’s overall level
of “professionalism”. The manner in which a person
behaves when being observed (or filmed) as part of a
structured assessment can be quite different from how they
may act in an everyday encounter with a patient or other
healthcare worker. Peer assessments have also been advo-
cated as a means to evaluate professionalism.®” If there is a
sufficient sampling of peers and the assessment is properly
conducted, it is possible to separate those individuals who
possess high moral and ethical standards from those who
do not.®®

Systems-based practice

Systems-based practice is manifested through actions that
demonstrate an awareness of and responsiveness to the
larger context of the system of healthcare and the ability to
call on available resources effectively in order to provide
care of optimal value.”'*®* Anesthesiologists are required
to make appropriate patient care decisions relative to the
characteristics of the healthcare system, function in inter-
professional teams, make cost-effective decisions, over-
come logistical barriers to patient care, and intervene in a
timely and effective manner when patient safety may be
compromised.

Given the diversity of skills associated with systems-
based practice, many different types of assessments may be
applicable. With the growth and improved sophistication of
EMR systems, it should be possible to investigate and
measure competence with regard to the provision of
effective and efficient patient care, at least for some con-
ditions and some providers. For anesthesiology, where
some actions have direct measurable consequences (e.g.,
administering an anesthetic), the availability of the EMR
can provide the means to establish cause and effect
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relationships, offering another tool to measure practice
effectiveness and efficiency.

Arguably, one of the most important system-based
practice competencies is teamwork. To improve patient
safety and quality of care, anesthesiologists must forge
interdependent relationships with many healthcare profes-
sionals. Also, as part of teams, they must be able to provide
backup when other individuals fail to provide optimal care.
From a systems-based practice perspective, an anesthesi-
ologist’s failure to manage malignant hyperthermia
effectively or an inability to direct team members in
responding to a difficult airway may be recognized as team
failures, but the shortcomings may relate to the limitations
of individual team members and their communication or
teamwork skills. Although individual caregivers often
cannot choose with whom they work, it remains important
to measure both the team as a whole and individuals within
the team. From the assessor’s perspective, this process can
provide valuable information on individual deficiencies,
intra- and inter-professional difficulties, and system-based
problems associated with the delivery of appropriate
patient care.

Although peer assessment can be useful for evaluating
inter-professional skills such as teamwork, the use of
structured simulation scenarios or videotaped performances
provides a standardized milieu in which to evaluate indi-
vidual practitioners as they interact with patients and other
healthcare workers.”®’%7? Here, specific attributes (e.g.,
communication, leadership) can be codified, allowing for
structured feedback. In medicine, research efforts have
recently been directed at modelling team-based clinical
scenarios and using these to measure both individual and
group proficiencies.”>’* These efforts will certainly add to
the quality of measurement tools needed to obtain reliable
and valid assessments of the skills associated with systems-
based practice.

Measurement issues and future directions

The assessment of medical students, residents, and prac-
ticing physicians has certainly evolved over the last few
decades. With respect to knowledge assessment, the use of
selected-response items continues both during training and
as part of the certification process. In addition to the typical
MCQ format of choosing the correct answer from a list of
distractors (A-type items), other formats are now employed
(R-type items and G sets).”” The utilization of these newer
item formats provides an opportunity to measure higher-
order thinking, including clinical decision-making. Like-
wise, in the field of performance evaluation, the
introduction of various simulation modalities has greatly
expanded the potential assessment domain. Unfortunately,
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while advances in technology now allow for a more
expansive measurement of the competencies needed for
effective practice in anesthesiology, there are still many
logistical and psychometric concerns that need to be
addressed.’®

Content underrepresentation and the generalizability
of skills

Anesthesiology has taken a leading role in the development
of simulation-based assessment. Nevertheless, while cer-
tain competencies (e.g., procedural skills in patient care)
may be easier to measure in a standardized controlled
environment, there are still many practice environments,
conditions, and interactions that are difficult to model.
Situations involving teams or the longitudinal management
of patients present many logistical and measurement dif-
ficulties, including the separation of an individual’s
abilities from that of their coworkers, and the integration of
patient histories over time. At present, while simulation
affords many measurement opportunities across all the core
competencies, it does not negate the need for evaluations of
trainees and practitioners in “real” patient encounters.

A more pressing concern with simulation and all other
assessment methods is the accrual of evidence to suggest
that skills measured in one situation generalize to other
situations.”’ For communication and interpersonal skills, at
least for common doctor-patient interactions, it is likely
that competence in one patient care situation generalizes to
another. However, there may be situations, especially those
involving acute care interventions, where the more general
communication strategies, which are effective for doctor-
patient communication, do not necessarily apply. Likewise,
communication between an anesthesiologist and a surgeon
may be categorically different from the communication
between an anesthesiologist and a patient. Finally, at least
for some situations, the context (e.g., situations involving
poor patient prognosis) could have an appreciable impact
on the measurement of certain competencies. As a result,
regardless of the specific competency or competencies
being evaluated, multiple measures gathered from multiple
assessments at multiple intervals may be needed to yield
stable ability estimates.

“Objective” vs “subjective” measurement

In medicine, there is often a distinction made between
objective and subjective measures. Objective measures are
typically based on analytical scoring rubrics (e.g., checklist
items, key actions), correct answers (e.g., MCQ examina-
tion), or specific actions performed (e.g., checklists or key
actions for a simulation scenario). Subjective measures
generally involve expert ratings of some behavioural aspect

of performance (e.g., communication skills, professional-
ism). Depending on the competency being evaluated,
objective or subjective measures may be more appropriate.
However, it is unfortunate that the objective/subjective
categorization schema is employed. Given the complexities
of and interrelationships amongst some of the core com-
petencies, subjective measures may often provide less
biased, more generalizable, and appropriately valid indi-
cators of ability.”®”"

The use of objective performance measures for evaluating
some competencies (e.g., patient care) is commonplace. For
OSCEs, part-task trainers, and electromechanical manne-
quins, checklists or key actions are typically employed.
However, while these types of rubrics can be scored objec-
tively, their content can be open to debate. Even though
expert panels are often employed to delimit checklist con-
tent, typically via some Delphi process,*” the agreement on
the actions necessary for patient care can vary as a function of
the experience and expectations of the panellists and a lack of
agreement about what constitutes best practice. Though
there can be general agreement regarding checklist content
and accurate scoring, the scores may still not reflect the
intended ability. In many acute care situations, it is important
to consider not only what the anesthesiologist does but also
the order and timing of the actions. When the latter is not
accounted for or when egregious actions cannot be factored
into the scoring system, the use of objective measures may
lead to questions concerning the validity of any resultant
scores.

For other competencies (e.g., professionalism) the use of
subjective measures would appear to be more appropriate.
Rating scales, while sometimes subject to the nuances and
biases of individual raters, are often the only reasonable
method to gather meaningful data for some competencies.
It is unfortunate that these ratings, however procured, are
typically labelled as subjective measures. From a psycho-
metric perspective, the validity of measures of some
competencies, provided they are adequately defined, is
often enhanced by employing more holistic evaluations
where both positive and negative behaviours can be con-
sidered. More importantly, the subjectivity of the rating
process can often be controlled through the specification of
behavioural benchmarks and the incorporation of struc-
tured rater training regimes.'” In many situations, the
subjectivity of the ratings is simply a function of the raters
not knowing exactly what is being measured.

Technical vs non-technical skills of anesthesiologists
The abilities of anesthesiologists are often crudely classified
into two categories, technical skills and non-technical skills.

Technical skills can encompass knowledge and procedures.
Non-technical skills are more relevant to competencies such
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as interpersonal and communication skills, professionalism,
and systems-based practice and generally involve con-
structs that are difficult to define and measure.

In practice, anesthesiologists need both technical and non-
technical skills. However, from a competency perspective,
the integration of technical and non-technical skills is para-
mount. For example, some competencies (e.g., systems-
based practice) demand a working knowledge of epidemi-
ology, hospital administration, and consultation practices.
Interleaving this knowledge with sound patient care practice
can sometimes blur the boundary between technical and non-
technical skills. Most importantly from an assessment per-
spective, while it may sometimes be less cumbersome to
measure technical or non-technical skills of anesthesiolo-
gists in isolation, their combination with respect to the
assessment and management of patients defines, at least in a
global sense, competence within the specialty.

Minimal competency?

While several frameworks define the competencies needed
to provide safe and effective patient care, relatively little
work has been dedicated to defining minimal practice stan-
dards. For knowledge-based examinations, especially those
used for summative purposes (e.g., board certification), there
are a host of validated standard setting techniques.®"** For
performance-based assessments (e.g., multi-scenario simu-
lations), some work has been conducted to develop
appropriate standard setting methodologies.®® Nevertheless,
outside the areas of standardized assessment, it is not clear
how judgements of minimal competence should or could be
made.

To evaluate some competencies, peer assessments,
patient assessments, and portfolios are often employed.
While these assessments are typically used formatively to
gather information to provide feedback, questions con-
cerning minimal competence may still arise. For example,
if a 360° peer evaluation is employed to judge the pro-
fessional attributes of resident anesthesiologists, is it
sufficient to rank order only those residents who are being
evaluated and to provide some form of remediation activity
for those at the bottom of the class? Is there a minimal
rating or ranking where secondary assessments are war-
ranted? Overall, while many assessment techniques can be
employed to measure the competencies of anesthesiolo-
gists, evaluators must put some thought into defining and
establishing minimal performance standards.

Conclusion

The process of becoming an anesthesiologist demands that
individuals develop and maintain specific competencies.

@ Springer

These competencies, however classified, can be measured
using a variety of assessment tools, including simulation. It
should be noted, however, that given the complexity of
patient care in anesthesiology, it is often difficult to mea-
sure specific competencies in isolation. Moreover, at least
from a psychometric perspective, some competencies (e.g.,
medical knowledge) are certainly easier to evaluate than
others (e.g., systems-based practice, professionalism).
Nevertheless, a series of assessments, if properly con-
structed, can ensure the adequacy of educational programs
and the quality of physicians who enter and practice in the
specialty. Those involved in educating, training, and cer-
tifying anesthesiologists must secure evidence to support
the validity and reliability of their assessment scores or
associated decisions based on the scores. Most importantly,
data must be gathered to link the results of competency-
based assessments and the contingent qualities of the
practitioners to patient outcomes.

Key points

e Assessment plays a fundamental role in the education
of anesthesiologists.

e Many different types of assessments are needed to
measure the competencies of anesthesia providers.

e Development of sound assessment practices can help
ensure the safe and effective provision of care.
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