
Purpose: To assess the feasibility, validity, and reliability of a 
multi source feedback program for anesthesiologists. 

Methods: Surveys with 11, 19, 29 and 29 items were devel-
oped for patients, coworkers, medical colleagues and self, 
respectively, using five-point scales with an ‘unable to assess’ 
category. The items addressed communication skills, profes-
sionalism, collegiality, continuing professional development 
and collaboration. Each anesthesiologist was assessed by eight 
medical colleagues, eight coworkers, and 30 patients. Feasibility 
was assessed by response rates for each instrument. Validity 
was assessed by rating profiles, the percentage of participants 
unable to assess the physician for each item, and exploratory 
factor analyses to determine which items grouped together into 
scales. Cronbach’s alpha and generalizability coefficient analyses 
assessed reliability. 

Results: One hundred and eighty-six physicians participated. 
The mean number and percentage return rate of respondents 
per physician was 17.7 (56.2%) for patients, 7.8 (95.1%) for 
coworkers, and 7.8 (94.6%) for medical colleagues. The mean 
ratings ranged from four to five for each item on each scale. 
There were relatively few items with high percentages of 
‘unable to assess’. The factor analyses revealed a two-factor 
solution for the patient, a two-factor solution for the coworker 
and a three-factor solution for the medical colleague survey, 
accounting for at least 70% of the variance. All instruments had 
a high internal consistency reliability (Cronbach’s α > 0.95). 
The generalizability coefficients were 0.65 for patients, 0.56 for 
coworkers and 0.69 for peers. 

Conclusion: It is feasible to develop multi source feedback 
instruments for anesthesiologists that are valid and reliable. 

Objectif : Évaluer la faisabilité, la validité et la fiabilité d’un pro-
gramme de rétroaction multisources pour les anesthésiologistes.

Méthode : Des sondages comportant 11, 19, 29 et 29 éléments 
ont été élaborés pour les patients, les collègues de travail, les col-
lègues médecins et nous-mêmes respectivement, en utilisant des 
échelles en cinq points dont une catégorie «impossible d’évaluer». 
Les éléments concernaient les habiletés de communications, le pro-
fessionnalisme, la collégialité, la formation professionnelle continue 
et la collaboration. Chaque anesthésiologiste était évalué par huit 
médecins, huit collègues de travail et 30 patients. La faisabilité a 
été évaluée par les taux de réponses pour chaque instrument. La 
validité a été évaluée par les profils de cotation, le pourcentage des 
participants incapables d’évaluer le médecin pour chaque élément 
et les analyses factorielles exploratrices pour déterminer quels 
étaient les éléments regroupables avec l’usage d’une échelle. La 
fiabilité a été évaluée par les analyses du coefficient Alpha de 
Cronback et de généralisabilité.

Résultats : On a compté 186 médecins participants. Le nombre 
moyen de répondants et de pourcentage de questionnaires retour-
nés par médecin a été de 17,7 (56,2 %) pour les patients, 7,8 
(95,1 %) pour les collègues de travail et 7,8 (94,6 %) pour les 
collègues médecins. Les scores moyens étaient de quatre ou cinq 
pour chaque élément de chaque échelle. Il y a eu relativement 
peu d’éléments avec de hauts pourcentages de réponses «impos-
sible d’évaluer». Les analyses factorielles ont révélé une solution 
bifactorielle au sondage des patients, une bifactorielle à celui 
des collègues de travail et une trifactorielle à celui des collègues 
médicaux, ce qui constitue au moins 70 % de la variance. Tous les 
instruments avaient une fiabilité de forte cohérence interne (coef-
ficient α de Cronback > 0,95). Les coefficients de généralisabilité 
ont été de 0,65 pour les patients, 0,56 pour les collègues de travail 
et 0,69 pour les pairs.

Conclusion : Il est faisable d’élaborer des instruments valides et 
fiables de rétroaction multisources pour les anesthésiologistes.
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THE training requirements for anesthesia 
set by the Royal College of Physicians and 
Surgeons of Canada stress the attainment of 
skills as medical expert/decision maker, as 

well as six other competencies, namely, collaborator, 
scholar, manager, health advocate, communicator and 
professional.1 While it is possible to develop and mon-
itor these competencies in residency educational pro-
grams, it is more challenging for practicing physicians 
to obtain systematic feedback about performance, par-
ticularly for non-technical care. Incident reporting,2 
observational studies2,3 simulator-based assessments2 
and electronic tracking systems4 have been successfully 
adopted as part of quality improvement strategies for 
anesthesiologists.

In other disciplines of medicine, multi source 
feedback (MSF) or 360° evaluation is being used to 
assess and provide feedback to physicians about a 
broad range of competencies5,6 by licensing authori-
ties,7–9 professional organizations10,11 and health care 
facilities.12 This type of assessment relies on question-
naires completed by patients, medical colleagues, and 
coworkers to provide feedback to physicians about 
their communication skills, interpersonal skills, col-
legiality, medical expertise, and the ability to learn 
continually and improve practice patterns.5–12 There 
have been a number of studies in which anesthesiolo-
gists receive feedback from surgeons13 and patients.14–

16 Unlike family medicine,7 internal medicine,9–12 
and surgery,8 however, questionnaires from multiple 
groups (e.g., patients, peers and coworkers) have not 
been used simultaneously to assess and provide perfor-
mance data to anesthesiologists. 

Studies of MSF show that reliable and valid instru-
ments (questionnaires) can be developed.5–12 It appears 
feasible to develop quality improvement programs in 
which most physicians within a given discipline can 
be assessed by eight to ten coworkers and medical 
colleagues, and 25 patients. This number of raters 
produces an acceptable reliability for both the overall 
instrument and the physician being assessed.7,9,10–12 
Furthermore, given that the intent of MSF is to guide 
professional development, studies show that partici-
pating physicians will use their feedback data to make 
changes in their practices.6,8,10,17

The practice of anesthesia is clearly different from 
the practice of a consultant internist, surgeon, or 
psychiatrist. For same-day admit and surgical day care 
patients who are not evaluated by an anesthesiologist 
in a preoperative assessment unit, patient encounters 
with the anesthesiologist are often brief, and may be 
compromised by patient stress and/or the effect of 
anxiolytics administered preoperatively. 

The main purpose of the present study was to assess 
the feasibility, validity, and reliability of a MSF system 
for the practice of anesthesia. We sought to address 
the following specific questions: 1) What is the fea-
sibility of an assessment system for practicing anes-
thesiologists which provides feedback from patients, 
coworkers, medical colleagues and self? 2) What ques-
tions about an anesthesiologist’s practice can patients, 
coworkers, and medical colleagues answer? 3) What 
are the score profiles for each of the items (i.e., mean, 
and standard deviation) on the surveys? 4) Do the 
items on a survey group together into meaningful 
scales to guide performance improvement direction? 
5) Are the instruments reliable for both the practice of 
anesthesia and for the individual anesthesiologist? 

Method
The practice of anesthesia is the most recent com-
ponent of the College of Physicians and Surgeons 
of Alberta, Physician Achievement Program (CPSA-
PAR) begun in 199618 in which medical colleagues, 
coworkers, and patients provide assessments of physi-
cians in practice. The original goal of the program 
was to provide feedback to physicians about six broad 
categories of performance - medical knowledge and 
skills, attitudes and behavior, professional responsi-
bilities, practice improvement activities, administrative 
skills, and personal health.7 The program is manda-
tory, with every physician expected to participate 
every five years. Instruments have been developed and 
tested for family physicians7 and surgeons,8 for pedi-
atric, internal medicine and psychiatry specialists9 but 
not for anesthesiologists. 

A working group was recruited to develop a set of 
instruments for these physicians that would be similar 
to previously developed instruments which had been 
found to be reliable and valid.7–9 The committee 
was charged with the mandate of reviewing previous 
instruments but realigning and redesigning items to 
assess anesthesia practice. After the working group 
determined the items for inclusion on the instru-
ments, copies of the instruments were sent to all of the 
anesthesiologists on the CPSA register for review and 
feedback as part of the face validation process. The 
working group made adjustments to the instruments 
based on this feedback. All previous instruments had 
included patient surveys and there was lengthy dis-
cussion about the advantages and disadvantages of 
maintaining a patient instrument for anesthesiologists. 
A small pilot project involving four anesthesiologists 
indicated that patient responses could be obtained, 
but would be challenging. In the end, the commit-
tee retained an abbreviated patient survey along with 
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questionnaires for medical colleagues, coworkers and 
self.18

The final instrument for patients consisted of 11 
items (Table I). Assessors were asked to use a five-
point rating scale (1 = strongly disagree to 5 = strongly 
agree). The instrument for medical colleagues (Table 
II) and co-workers (Table III) consisted of 19 and 
29 items, respectively, with a five-point rating scale 
(1 = among the worst to 5 = among the best). The 
self-assessment instrument (Table IV) was identical to 
the medical colleague instrument except that all items 
were written in the first person. All questionnaires 
provided respondents with the option of being able 
to indicate they were unable to assess the physician 
on the item.

A private company, Pivotal Research (formerly 
Customer Information Services), in conjunction with 
the CPSA, sent invitation letters to all 197 anesthe-
siologists who were eligible to participate in PAR 
(i.e., registered as an anesthesiologist and had been 
in practice for at least three years). Each participating 
specialist was responsible for completing a self- assess-
ment and identifying the eight medical colleagues and 
eight coworkers who could answer the questions on 
the survey. Previous work had established that raters 
chosen by people being assessed do not provide sig-
nificantly different evaluations than those selected by 
a third party.11 Furthermore, studies examining how 
well the assessor and assessed physician know one 
another show that ‘familiarity’ contributes very little 

to the variance in ratings.7,10 Each anesthesiologist was 
provided with 30 copies of the patient survey, as previ-
ous studies6–8 had shown that surveys from 25 patients 
would be required to produce reliable data. The physi-
cians were provided with addressed envelopes so that 
the patients could mail their anonymous responses 
directly to Pivotal Research. Additional copies of the 
patient survey would be provided to anesthesiologists 
if sufficient surveys were not returned. 

A number of statistical analyses were undertaken 
to address the research questions posed. Response 
rates were used to determine feasibility for each of the 
respondent groups (Question 1). For each item on 
each survey, the percentage of ‘unable to assess’ along 
with the mean and standard deviation was computed 
in order to determine the viability of items and the 
score profiles (Questions 2 and 3, respectively). When 
the percentage of ‘unable to assess’ items exceeds 20% 
on a survey, it may suggest a need to examine the 
item for revision or deletion. We used exploratory fac-
tor analysis to determine which items on each survey 
belonged together and became a ‘factor’ (or scale) 
such as communication (Question 4). This analysis 
allowed us to identify the factors and the number of 
factors for each survey and to describe the relative 
variance accounted for by each factor within the whole 
instrument. These factors or scales could then be used 
within the feedback report to guide overall direction 
for improvement. Individual items within the factor 
would provide more precise data about specific behav-
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TABLE I  Descriptive statistics and factor analysis for patient surveys

                        Factors
 Items n Mean S.D. % U/A Professionalism Communication

Q1 Showed interest in my anesthetic concerns 3,080 4.62 0.68 1.8 0.82 
Q2 Asked appropriate details about my personal health 3,100 4.60 0.67 1.1 0.79 
Q3 Answered my questions well 3,028 4.62 0.67 3.4 0.82 
Q4 Treated me with respect 3,117 4.75 0.59 0.6 0.86 
Q5 Talked with me about anesthetic options 2,530 4.24 1.01 19.3  0.89
Q6 Offered me an opportunity to participate in  2,192 4.20 1.05 30.1  0.90 
 the decision about type of anesthetic I would  
 receive, if an option was available to me
Q7 Gave appropriate consideration to my need for privacy 2,797 4.49 0.74 10.8 0.65
Q8 Provided appropriate follow-up information  2,753 4.34 0.91 12.2  0.58 
 pertaining to my anesthetic care
Q9 Overall I was satisfied with my anesthetic care 3,107 4.68 0.67 0.9 0.86 
Q10 I would be happy to have the same anesthesiologist  3,103 4.70 0.67 1.0 0.85 
 again for a future operation
Q11 I would be happy to have the same anesthetic  3,015 4.59 0.80 3.8 0.76 
 again for a future operation
 Cronbach’s α     0.95 0.87
 Percent of variance     68.54 9.10
n = number of responses; S.D. = standard deviation; U/A = unable to assess.
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iors which the physician might change. As the self data 
is reported in feedback reports to the physician along-
side the medical colleague data, a factor analysis of the 
self assessment questionnaire was not done. Finally, 
reliability was assessed (Question 5). Internal consis-
tency reliability was examined using the Cronbach’s α 
coefficient for each of the rater groups and for each 
of the scales/factors for each rater group. This would 
tell us whether the instruments have overall stability. 
This analysis was followed by a generalizability analysis 
to determine the Ep2 to ensure there were sufficient 
numbers of items and raters to provide stable data for 
each individual anesthesiologist on each instrument. 
Normally, an Ep2 of 0.70 suggests data are stable.1,5,8 
Too low an Ep2 suggests the need for modifications 
to the measurement procedure (i.e., more raters or 
more items).

The study received approval from the Conjoint 
Health Research Ethics Board of the University of 
Calgary. The University researchers received anony-
mous data to conduct the psychometric assessment. 
The data did not contain any physician characteristics 
(e.g., location of practice, year or school of gradua-
tion) that could be associated with any practitioner. 

Results
A total of 197 anesthesiologists were recruited and 
186 participated in the study. Of these, 177 anesthe-
siologists provided a total of 3,135 patient surveys 
(mean of 17.71, range from 1–32). The majority of 
anesthesiologists (151 or 76.6%) received 30 ques-
tionnaires; the remaining anesthesiologists received 
anywhere from one to 41 additional copies of the 
surveys. A total of 182 anesthesiologists provided 
1,415 coworker surveys (mean of 7.75, range from 
4–8). There were 1,407 medical colleague surveys for 
180 anesthesiologists (mean of 7.82, range from 6–8). 
A total of 182 anesthesiologists returned self-assess-
ment forms. The mean response rates were 95.1% for 
coworkers, 94.6% for colleagues, 56.2% for patients 
and 97.8% for the self assessment forms.

The majority of items on the questionnaires could 
be answered by respondents. As presented in Tables 
I to IV (Tables III and IV available as Additional 
Material at www.cja-jc.org) the assessment of ‘unable 
to assess’ items showed that two items (of 11) on the 
patient survey, one on the coworker (of 19), and five 
(of 29) on the medical colleague survey had unable to 
respond rates > 15%. The mean ratings for all items on 
the patient, medical colleague and peer surveys were 
between 4 and 5.

The factor analysis identified two factors on the 
patient survey that accounted for 77.6% of the vari-

ance, professionalism and communication. The fac-
tor analysis identified two factors (communication 
and collaboration) on the coworker instrument as 
accounting for 67.5% of the variance. The medical col-
league assessment identified three factors accounted 
for 74.5% of the variance, clinical performance, com-
munication and professionalism, and continuing pro-
fessional development.

A Cronbach’s α was calculated to determine the 
internal reliability of the instruments. Patient sur-
veys had an alpha of 0.93, coworker surveys of 0.95, 
medical colleagues of 0.97 and the self assessment 
was 0.97. The generalizability coefficients (Ep2) were 
0.65, 0.56, and 0.69 for patient, coworker, and the 
medical colleague surveys, respectively.

Discussion
In this study we assessed the use of questionnaire 
based assessments of anesthesia practice. This is the 
first study which combines feedback from patients, 
coworkers, and medical colleagues for assessing anes-
thesiologists.

The PAR program is mandatory and the response 
rates were high as expected (except for the patient 
surveys). As such, these rates are consistent with the 
response rates for other groups of physicians who have 
been studied.7–9 As noted, the most challenging com-
ponent was the patient survey. Unlike other groups7,8 
in which 25 patient surveys were given to the physi-
cian to be distributed in the office and virtually all are 
collected, the mean response rate was < 60% and each 
anesthesiologist was provided with a minimum of 30 
surveys. Despite this, we believe these data show that 
it is feasible to design a MSF program for anesthesia 
practice which includes a medical colleague, coworker, 
patient, and self components. The patient component, 
however, does need to be regularly reviewed for fea-
sibility. 

The majority of the items could be answered by 
the anesthesiologist’s assessors. There were some 
items which proved difficult for respondents to assess. 
In some cases the items which were less likely to be 
answered may have simple explanations which relate 
to the opportunity to observe the behavior assessed 
by that item. For example, three of these items on 
the medical colleague questionnaire were within the 
area of professional development and participation in 
quality improvement activities. For anesthesiologists 
who selected surgeons as respondents, this informa-
tion may not have been known. On the patient sur-
vey, items related to decision making and anesthetic 
options may not have been recalled subsequently 
when patients were responding. 
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TABLE II  Descriptive statistics and factor analysis of medical colleague surveys

              Factors 
 Items n Mean S.D. % UA Clinical  Communication  Continuing  
      performance and professionalism professional  
        development

Q1 Communicates effectively with patients 1,386 4.48 0.65 1.50  0.60
Q2 Communicates effectively with patients’ families 1,194 4.44 0.68 15.10  0.56 
Q3 Communicates effectively with other health  1,403 4.48 0.71 0.30  0.74 
 care professionals
Q4 Performs technical procedures skillfully within  1,392 4.55 0.63 1.10 0.67 
 the range of services provided by this physician
Q5 Performs appropriate pre operative assessments 1,370 4.52 0.65 2.60 0.73  
Q6 Formulates an appropriate preoperative plan 1,351 4.53 0.63 4.00 0.73  
Q7 Demonstrates an appropriate level of vigilance  1,360 4.57 0.63 3.30 0.78 
 intraoperatively
Q8 Uses monitoring devices appropriately during  1,350 4.54 0.63 4.10 0.77 
 the intraoperative period
Q9 Responds appropriately during clinically  1,370 4.61 0.61 2.60 0.70 
 significant events
Q10 Selects appropriate interventions  1,343 4.52 0.64 4.50 0.71 
 (e.g., blood transfusions)
Q11 Communicates effectively with the surgical  1,343 4.51 0.68 4.50  0.72 
 team intraoperatively
Q12 Seeks help appropriately, perioperatively 1,335 4.51 0.63 5.10 0.62  
Q13 Provides appropriate postoperative care  1,375 4.52 0.63 3.20 0.71 
 during recovery from anesthetic
Q14 Maintains quality medical records 1,132 4.38 0.69 19.50 0.59  
Q15 Handles transfer of care appropriately 1,305 4.43 0.66 7.20 0.57  
Q16 Maintains confidentiality of patients and  1,193 4.51 0.63 15.20 0.62 
 their families
Q17 Respects the rights of patients 1,332 4.54 0.64 5.30 0.61  
Q18 Collaborates with medical colleagues 1,382 4.49 0.70 1.80  0.71 
Q19 Is involved with own continuing  1,080 4.48 0.66 23.20   0.75 
 professional development
Q20 Accepts responsibility for own  1,374 4.53 0.65 2.30  0.060  
 professional actions
Q21 Manages operating room resources efficiently 1,303 4.42 0.70 7.40  0.51 
Q22 Demonstrates punctuality in his/her  1,388 4.43 0.77 1.40  0.60  
 professional behaviour
Q23 Manages stress effectively 1,227 4.33 0.78 12.80  0.72 
Q24 Recognizes his/her own clinical limitations 1,333 4.46 0.67 5.30  0.61 
Q25 Handles requests for consultation in a  1,218 4.42 0.69 13.40  0.53 0.53 
 timely manner
Q26 Critically appraises sources of  1,119 4.46 0.66 20.50  0.62  
 medical information
Q27 Facilitates the learning of medical colleagues  1,267 4.43 0.69 10.00  0.77  
 and coworkers
Q28 Participates in quality improvement programs 1,008 4.41 0.69 28.40   0.78
Q29 Exhibits professional and ethical behaviour  1,399 4.55 0.68 0.60  0.75  
 toward physician colleagues
 Cronbach’s α     0.97 0.96 0.91
 Percent of variance     67.2 3.8 3.5
n = number of responses; S.D. = standard deviation; U/A = unable to assess.
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The range and the mean ratings were similar to that 
of other groups with most physicians receiving all of 
their ratings between 4 and 5.7–9 While these scores 
are high, they are consistent with the range of scores 
found in most assessments of residents and medical 
students as well as practicing physicians. Similarly, the 
self ratings were lower than those provided by medi-
cal colleagues, a finding which is consistent with other 
studies of this nature.7,8

The factor analysis was helpful in identifying the 
factors (scales) for each of the surveys. Our analysis 
found two factors for the patient and the coworker 
surveys and three for the medical colleague survey. 
These factors of professionalism, communication, col-
laboration, clinical performance, and continuing pro-
fessional development allowed us to confirm that our 
tools had assessed the key domains which the CPSA 
wanted to examine. It also showed that our scales 
were similar to those from other PAR instruments,6–9 
thus maintaining the integrity of the PAR assessment. 
The creation of scales through factor analysis also 
offers the advantage that the scales can be used to 
guide physicians in global areas (e.g., communication) 
as well as on an item by item basis (e.g., ‘talked with 
me about anesthetic options’). Participants received 
feedback about their own performance as well as data 
for the entire group of anesthesiologists who partici-
pated in the study. 

The reliability analysis indicates that overall, the 
instruments are stable. The Cronbach’s α was high and 
the generalizability coefficient, while not as robust as 
found in our previous work,7 was comparable to that 
found with the American Board of Internal Medicine 
work.10 These data suggest that the mix of items and 
number of raters on the surveys is appropriate and 
that practitioners can be confident that their feedback 
is reliable (stable). 

Overall, we believe that it is possible to develop 
high quality MSF instruments for the practice of anes-
thesia. While this method cannot substitute for direct 
observation of anesthesiologists2,3 or the opportunities 
to assess clinical performance, teamwork and collabo-
ration provided by simulation methods2 or profiling 
techniques,4 these instruments provide unique infor-
mation about communication skills and professional-
ism. Moreover, it is a relatively inexpensive method 
of providing feedback about communication skills, 
professionalism, collaboration and continuing profes-
sional development interest from those who have first 
hand experience with the clinician, and observe these 
behaviours directly.
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