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Abstract
Introduction: Physicians identify teaching as a factor that enhances performance, although existing data to support this
relationship is limited.
Purpose: To determine whether there were differences in clinical performance scores as assessed through multisource feedback
(MSF) data based on clinical teaching.
Methods: MSF data for 1831 family physicians, 1510 medical specialists, and 542 surgeons were collected from physicians’
medical colleagues, co-workers (e.g., nurses and pharmacists), and patients and examined in relation to information about
physician teaching activities including percentage of time spent teaching during patient care and academic appointment.
Multivariate analysis of variance, partial eta squared effect sizes, and Tukey’s HSD post hoc comparisons were used to determine
between group differences in total MSF mean and subscale mean performance scores by teaching and academic appointment data.
Results: Higher clinical performance scores were associated with holding any academic appointment and generally with any time
teaching versus no teaching during patient care. This was most evident for data from medical colleagues, where these differences
existed across all specialty groups.
Conclusion: More involvement in teaching was associated with higher clinical performance ratings from medical colleagues and
co-workers. These results may support promoting teaching as a method to enhance and maintain high-quality clinical
performance.

Introduction
Ensuring that medical school teachers are clinically current and
demonstrate competence in patient care is critical to meeting
patient and societal needs and expectations. As medical
schools and residency programs have expanded and evolved,
increasing numbers of physicians are assuming roles as
preceptors. The association between teaching and the quality
of patient care is difficult to ascertain. While there is some
evidence that patient care is better when delivered by
physician teachers, the narrow clinical focus of these studies
limit the generalizability of the findings (Eid et al. 2010; Greer
et al. 2011).
Why might involvement in teaching improve clinical
performance? Physicians who teach medical students and
residents believe teaching is a powerful stimulus for their own
learning and staying current (Lockyer et al. 2011; Wenrich et al.
2011), and describe how teaching helps them by expanding
their knowledge and skills, deconstructing their clinical

Practice points








Physicians with higher scores on a multisource feedback assessment report spending more time teaching
in patient care settings.
Engaging in teaching may involve more explicit and
reflective thinking about the content to be taught and
practices to be followed and may explain the association between higher scores on multisource feedback
assessment and involvement in teaching.
Recognizing physician’s contributions to teaching
within recertification/revalidation and maintenance
of competence programs can be justified on the
basis of the association between multisource feedback
scores and University/medical school appointments.
Potential teachers may be motivated by the association
with clinical performance.
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experience (e.g., deepening, broadening, slowing one’s practice), and fostering greater self-reflection (e.g., awareness of
being a role model) (Wenrich et al. 2011). The results of a
recent survey of nearly 3000 fellows of the Royal College of
Physicians and Surgeons of Canada (RCPSC) show that
teaching others is one of the primary ways physicians report
enhanced behavior and performance (Campbell et al. 2009).
A Dutch study also identified teaching as one of the most
important methods for professional development (van de Wiel
et al. 2011). Additional support for this relationship is provided
by the results of another study which showed that residents’
ratings of teachers’ clinical excellence were correlated with
teaching effectiveness (McOwen et al. 2007). That study also
showed that clinical effectiveness was rated higher for clinical
and tenure-track faculty members than for staff physicians, but
teaching effectiveness was not significantly different. This may
imply that physicians with more of a teaching role may be
better clinicians, even though physicians from all groups were
seen as good teachers (McOwen et al. 2007).
The study of the relationship between teaching and overall
clinical competence is important for medical schools. Role
modeling and the hidden curriculum affect what students
learn. Having faculty whose clinical work, professionalism,
and communication skills are of high quality is integral to
developing the next group of learners. Multisource feedback
(MSF) offers an approach to assessing broadly based physician
skills. In MSF, data from medical colleagues, non-physician
co-workers (e.g., nurses, pharmacists, technical staff), and
patients are collected. Depending on the instrument and its
domains, a broad range of competencies can be assessed.
In order to examine the association between physician
clinical performance and teaching, we utilized MSF data
collected by the College of Physicians and Surgeons of
Alberta (CPSA), the Physician Achievement Review (PAR)
program and two datasets pertaining to teaching, namely,
academic appointment information from the Universities of
Alberta and Calgary and self-reported data about time spent
teaching during patient care held by the CPSA. Our research
question was: do family physicians, medical specialists and
surgeons, who vary by level of teaching (as measured by
appointment type and percent teaching) differ in their clinical
performance as measured by PAR scores from three sources
(i.e., medical colleagues; patients, and co-workers)?

medical practice including pediatrics (Violato & Lockyer 2006;
Violato et al. 2006; College of Physicians and Surgeons of
Alberta 2015), internal medicine (Violato & Lockyer 2006;
College of Physicians and Surgeons of Alberta 2015), and
psychiatry (Violato et al. 2008a). Between 1999 and 2012,
almost 11,000 MSF assessments of physicians had been
completed in a population of physicians that continuously
grew over that period to 8000 physicians. Of these, many
physicians had 2 and some had 3 assessments and the data
demonstrated physician performance improved between two
iterations in line with earlier studies showing that physicians
used the data to inform practice changes (Violato et al. 2008b).
The largest datasets are for family medicine/general practice
(n ¼ 4623), the medical specialties (n ¼ 2911), and surgery
(n ¼ 1275).
Pivotal Research Inc., the administrator of the PAR program,
created three separate anonymous databases, for each of three
instruments (medical colleague, co-worker, and patient). The
data for individual physicians were drawn from three separate
sources: Alberta PAR data, CPSA annual registration data, and
academic appointment data from the Universities of Calgary
and Alberta.

PAR data
MSF data for the family physician, medical specialties, and
surgical specialties versions of the PAR surveys provided
information about the physicians’ clinical performance related
to CanMEDS competencies (e.g., professionalism and communication). Data for each physician included the most recent
assessments from 8 medical colleagues (other physicians), 8
co-workers (e.g., nurses, pharmacists), and 25 patients,
collected between 2007 and 2011. Physicians select their
own medical colleagues and co-workers and have their office
staff invite consecutive patients to complete the questionnaire
following their visit. Each specialty group has a different set of
items and each survey contains between 19 and 40 items.
Items are scored on 5-point scales as follows: (1) for the
medical colleague and co-worker instruments, 1 ¼ among the
worst and 5 ¼ among the best, with an ‘‘unable to assess’’
category and (2) for the patient instruments 1 ¼ strongly
disagree and 5 ¼ strongly agree (for copies of the instruments, see: http://par-program.org/par/for-physicians/howpar-works/how-par-is-scored/par-questionnaires/).

Methods

CPSA annual registration data

Databases

The CPSA data collected during the Fall of 2011 for registration
in 2012, provided information about physicians’ practice
location and percentage of time spent in different activities
such as teaching, administration, and research. For the
purposes of this study, only data related to percentages of
time physicians spent teaching within patient care activities
were included.

The CPSA, PAR program (College of Physicians and Surgeons
of Alberta 2015) requires all physicians in Alberta to participate
in MSF as part of continuous improvement every five years.
The program provides questionnaire-based feedback about a
broad range of competencies including medical expert,
communicator, collaborator, professional, and manager.
Different but comparable suites of instruments have been
created for family medicine (Hall et al. 1999; Lockyer et al.
2009; College of Physicians and Surgeons of Alberta 2015),
surgical practice (Violato et al. 2003; Lockyer et al. 2012;
College of Physicians and Surgeons of Alberta 2015), and
816

Academic appointment data
The Universities of Calgary and Alberta provided information
about those physicians who held clinical (part-time) or
full-time appointments within their Faculties of Medicine.

Clinical teaching and CPD

Clinical faculty are physician teachers in private practice who
are recognized for their work by a university title (e.g., Clinical
Assistant Professor) but receive little or no recompense.
Academic appointment data were collected in July 2012 by
going through the University records and coding all faculty
members as part-time or full-time. By elimination, other MDs
in the Pivotal dataset who had PAR data were identifiable as
not having an appointment.
All physicians who participated in the PAR program during
the last five years were included if PAR data and their 2011
CPSA annual registration data were available.

Data analysis
Pivotal Research held the PAR data with names and a unique
ID provided by the CPSA. The CPSA registration data used the
same ID number along with the physician’s name. The
University datasets provided the names of physicians and
their status. Pivotal created one database and then removed
the names and changed the unique ID number to ensure the
data were anonymous.
Separate analyses were done for each of the three groups
of physicians and three sets of instruments. The data from
multiple surveys per physician were aggregated. Using
subscales based on recent studies employing factor analyses
conducted previously (Violato & Lockyer 2006; Lockyer
et al. 2009, 2012) both subscale scores and total scale scores
were calculated. The CPSA Annual Registration data on
percent time teaching in patient care settings were collected
in the following categories: 0%, 1–5%, 6–15%, 16–25%,
26–40%, 41–60%, 61–75%, 86–95%, and 96–100%. While
participants did respond in all categories, the large majority
of responses fell below 15%. For each specialty group,
approximately 18% of participants indicated that they spent
more than 15% of their time teaching during patient care,
and most of those indicated that they spent less than 40% of
their time teaching during patient care. For this reason, the
data were recoded into the following categories: 0%, 1–5%,
6–15%, and 415%.
We employed multivariate analysis of variance (MANOVA)
to explore between group differences. Independent variables
were physician specialty, academic appointment, and percent
time teaching during patient care. The dependent variables
were the PAR total scores and PAR subscale scores (i.e.,
professionalism, patient care, clinical competence, and communication). Analyses were conducted using SPSS version 19.
Due to recognized limitations in significance testing, especially
with large sample sizes, we also calculated partial eta squared
effect sizes to indicate the relative size of the effect [0.01 is a
small effect size, 0.06 is medium effect and 0.14 is a large effect
size (Nandy 2012)]. Tukey’s HSD post hoc comparisons were
conducted to test for significant differences by academic
appointment (none, part-time, vs. full-time) and by percent
teaching during patient care (0%, 1–5%, 6–15%, and 415%).
A priori a significance level of 0.05 was considered for
significance.
The study was approved by the University of Calgary
Conjoint Health Ethics Research Board and by the University of
Alberta Human Ethics Research Office.

Results
Data were available for 1831 family physicians, 1510 medical
specialists, and 542 surgeons. The results of the one- and twoway MANOVA analyses are presented in Tables 1–3 summarized by instrument source (medical colleague, co-worker, or
patient) for the three groups of physicians (family medicine,
medical specialists, and surgeons). The original factor analyses
(Violato & Lockyer 2006; Lockyer et al. 2009, 2012) identified
different factors for each of the specialties and each of the
instruments. In each table, the subscales for each instrument
(based on the previously identified factors) are presented in
the left column. The overall mean scores on each PAR subscale
and the total aggregate mean (on the original 5-point scale) are
presented for each group and each level of appointment (no
appointment, part-time or full-time) and percent time teaching
during patient care (0%, 1–5%, 6–15%, and415%). Significance
levels and effect sizes (partial eta squared, 2) are also
included.
The analysis of the medical colleague data shows that for
appointment status, results were statistically significant for all
three specialty types. Effect sizes for the total aggregate mean
were 2 ¼ 0.036 for family physicians, 2 ¼ 0.013 for medical
specialties, and 2 ¼ 0.02 for surgeons, all of which are
considered small effect sizes (Table 1). Post hoc results
indicate that for family medicine and medical specialists,
physicians who had either a part-time or full-time appointment had significantly higher PAR scores on all subscales
than those with no faculty appointment. For surgeons, the
results were somewhat more mixed, but generally having a
part-time or full-time appointment also resulted in higher PAR
scores than those with no faculty appointment. Those with a
self-reported higher percent time teaching had higher PAR
scores on all the subscales and on the instruments overall for
family physicians and medical specialists, but none were
significant for surgeons (Table 1). Effect sizes for the total
aggregate mean were 2 ¼ 0.013 for family physicians and
2 ¼ 0.010 for medical specialists, both of which are small
effect sizes. Post hoc results indicate that family medicine
physicians who spent more than 5% time teaching during
patient care had higher PAR scores than those who did not
teach at all. For medical specialists, those who did any
teaching had significantly higher PAR scores than those who
did not teach (Table 1).
For the co-worker data, the total aggregate mean scores
were not statistically significant although several subscales
were significant with small effect sizes (Table 2). For appointment status, family physicians and medical specialists with any
faculty appointment (i.e., part-time or full-time) had higher
scores than someone with no appointment (Table 2).
Generally, for all specialist types, those with greater than 5%
time teaching had higher PAR scores on some of the subscales
(Table 2).
For the patient data, there were no significant differences
by appointment status. For percent time teaching, there were a
few subscales with overall significance, but effect sizes were
extremely small, and there were no significant post hoc
comparisons (Table 3).
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(n ¼ 1543)
Mean (SD)
(n ¼ 461)
68.33 (3.98)b
54.27 (3.10)b
17.92 (1.23)b
4.53 (0.26)b
(n ¼ 781)
76.96 (4.15)b
27.39 (1.54)b
40.57 (2.51)b
27.14 (1.68)b
4.53 (0.25)b
(n ¼ 301)
82.42 (4.10)
23.36 (1.10)b
31.62 (1.89)
18.08 (1.18)b
4.57 (0.22)

(n ¼ 1870)
Mean (SD)
(n ¼ 1337)
66.90 (4.13)a
52.89 (3.31)a
17.46 (1.37)a
4.43 (0.27)a
(n ¼ 368)
75.93 (4.28)a
27.02 (1.67)a
39.80 (2.74)a
26.71 (1.78)a
4.46 (0.26)a
(n ¼ 165)
81.80 (4.21)
22.98 (1.34)a
31.36 (2.00)a
17.67 (1.33)a
4.52 (0.24)a

Family physicians (13,526)
Professionalism
Clinical competence
Psychosocial
Total (aggregate mean)
Medical specialists (11,253)
Patient management
Clinical assessment
Professional development
Communication
Total (aggregate mean)
Surgeons (4073)
Patient care
Clinical competence
Communication and humanistic
Professional development
Total (aggregate mean)

(n ¼ 462)
Mean (SD)
(n ¼ 29)
69.71 (3.33)b
55.44 (2.35)b
18.67 (1.07)c
4.64 (0.21)b
(n ¼ 357)
76.52 (4.46)
27.42 (1.74)b
41.04 (2.34)c
26.94 (1.78)
4.53 (0.26)b
(n ¼ 76)
82.97 (3.79)
23.48 (1.11)b
32.13 (1.73)b
18.69 (0.96)c
4.63 (0.21)b

Full-time

0.028
0.039
0.032
0.036
0.010
0.010
0.029
0.010
0.013
0.009
0.026
0.016
0.065
0.020

0.001
0.001
0.001
0.001
0.001

0.001
0.05
0.001
0.01

(2)**

Effect size

0.001
0.001
0.001
0.001

p Level*
(n ¼ 492)
Mean (SD)
(n ¼ 393)
67.03 (3.82)a
52.95 (3.03)a
17.45 (1.33)a
4.43 (0.25)a
(n ¼ 76)
75.31 (4.20)a
26.90 (1.72)a
39.23 (2.78)a
26.60 (1.70)a
4.42 (0.25)a
(n ¼ 23)
82.95 (3.97)
23.28 (1.14)
31.43 (2.01)
17.80 (1.60)
4.57 (0.23)

0%
(n ¼ 1228)
Mean (SD)
(n ¼ 594)
67.22 (4.10)a,b
53.25 (3.26)a,b
17.57 (1.34)a,b
4.45 (0.27)a,b
(n ¼ 455)
76.78 (4.13)b
27.43 (1.54)b
40.59 (2.42)b
26.97 (1.65)
4.52 (0.24)b
(n ¼ 179)
82.53 (4.07)
23.35 (1.09)
31.58 (1.92)
17.96 (1.26)
4.57 (0.22)

1–5%
(n ¼ 1075)
Mean (SD)
(n ¼ 407)
67.79 (4.29)b,c
53.71 (3.44)b,c
17.79 (1.33)b,c
4.49 (0.28)b,c
(n ¼ 489)
76.76 (4.31)b
27.38 (1.60)
40.69 (2.47)b
27.06 (1.79)
4.53 (0.25)b
(n ¼ 179)
82.14 (4.14)
23.27 (1.13)
31.60 (1.87)
18.17 (1.10)
4.56 (0.22)

6–15%

(n ¼ 642)
Mean (SD)
(n ¼ 175)
68.45 (3.94)c
54.12 (3.17)c
17.98 (1.24)c
4.53 (0.26)c
(n ¼ 334)
76.99 (4.03)b
27.39 (1.53)
40.78 (2.37)b
27.25 (1.60)b
4.54 (0.24)b
(n ¼ 133)
82.46 (3.69)
23.23 (1.17)
31.91 (1.69)
18.16 (1.15)
4.58 (0.20)

415%

–
–
–
–
–

0.001
0.05
0.01

0.05

0.001
0.001
0.001
0.001

p Level*

Percent teaching during patient care, n ¼ 3437

0.002
0.002
0.002
0.009
0.000

0.007
0.005
0.019
0.006
0.010

0.010
0.012
0.015
0.013

(2)**

Effect size

*p Levels are only provided for those with significance levels at p50.05 or less.
**Partial eta squared.
a,b,c
Different letters indicate Tukey’s HSD post hoc comparisons that are different at p50.05. If the same letter or no letter is given (e.g., ‘‘a’’ vs. ‘‘a’’ or ‘‘a’’ vs. ‘‘a,b’’), there is no significant difference between levels. If one or more letters
are different then there is a significant difference at p50.05.

Part-time

None

Specialty/scales (total number
of surveys administered)

Appointment, n ¼ 3875

Table 1. Mean PAR scale scores, overall significance level, effect size, and post hoc comparisons are shown by specialty and appointment and by specialty and percent teaching both during patient care
for the medical colleague instruments.
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Part-time
(n ¼ 1535)
Mean (SD)
(n ¼ 459)
64.32 (4.22)b
13.42 (1.03)b
4.57 (0.29)
(n ¼ 776)
64.56 (3.79)b
27.77 (1.90)
8.61 (0.90)
4.59 (0.27)
(n ¼ 300)
31.87 (2.03)
31.99 (2.11)
22.43 (1.54)
4.54 (0.28)

None

(n ¼ 1822)
Mean (SD)
(n ¼ 1312)
63.65 (4.43)a
13.15 (1.15)a
4.52 (0.31)
(n ¼ 347)
63.93 (4.48)a
27.66 (1.98)
8.65 (0.86)
4.56 (0.31)
(n ¼ 163)
31.42 (2.52)a
31.48 (2.70)a
22.20 (1.79)
4.48 (0.36)

(n ¼ 458)
Mean (SD)
(n ¼ 29)
64.37 (2.94)
13.46 (0.91)
4.58 (0.22)
(n ¼ 354)
64.66 (3.70)b
27.76 (1.77)
8.65 (0.82)
4.59 (0.26)
(n ¼ 75)
32.22 (1.33)b
32.52 (1.52)b
22.69 (1.13)
4.60 (0.18)

Full-time

Appointment, n ¼ 3815

0.05
0.001
–
–
0.05
–
–
–
–
0.05
0.01
–
–

p Value*

0.016
0.022
0.010
0.018

0.005
0.001
0.001
0.003

0.005
0.011
0.006

(2)**

Effect size
(n ¼ 468)
Mean (SD)
(n ¼ 380)
63.57 (4.81)a
13.17 (1.23)
4.51 (0.34)
(n ¼ 66)
63.00 (4.55)a
27.32 (1.93)a
8.56 (0.92)ab
4.49 (0.31)
(n ¼ 22)
31.16 (2.40)
30.95 (2.75)a
21.93 (1.75)
4.42 (0.35)

0%
(n ¼ 1216)
Mean (SD)
(n ¼ 590)
63.80 (4.19)
13.21 (1.11)
4.53 (0.30)
(n ¼ 447)
64.09 (4.10)a
27.59 (2.08)a
8.51 (0.91)a
4.55 (0.30)
(n ¼ 179)
31.65 (2.32)
31.68 (2.38)a
22.29 (1.66)
4.51 (0.32)

1–5%
(n ¼ 1063)
Mean (SD)
(n ¼ 403)
64.40 (4.08)b
13.36 (1.07)
4.57 (0.29)
(n ¼ 482)
64.50 (3.89)b
27.74 (1.82)
8.65 (0.84)b
4.59 (0.27)
(n ¼ 178)
31.71 (2.18)
31.89 (2.33)
22.43 (1.62)
4.53 (0.31)

6–15%

(n ¼ 635)
Mean (SD)
(n ¼ 173)
64.41 (3.67)
13.42 (1.01)
4.58 (0.26)
(n ¼ 331)
65.27 (3.52)c
28.03 (1.70)b
8.87 (0.75)c
4.64 (0.25)
(n ¼ 131)
32.12 (1.77)
32.41 (1.88)b
22.63 (1.35)
4.59 (0.24)

415%

0.05
0.05
–
–
0.001
0.01
0.001
–
–
–
0.01
–
–

p Value*

Percent teaching during patient care, n ¼ 3382

0.006
0.016
0.009
0.011

0.015
0.007
0.017
0.014

0.007
0.007
0.007

(2)**

Effect size

*p Levels are only provided for those with significance levels at p50.05 or less.
**Partial eta squared.
a,b,c
Different letters indicate Tukey’s HSD post hoc comparisons that are different at p50.05. If the same letter or no letter is given (e.g., ‘‘a’’ vs. ‘‘a’’ or ‘‘a’’ vs. ‘‘ab’’), there is no significant difference between levels. If one or more letters are
different then there is a significant difference at p50.05.

Family physicians (12,740)
Professionalism
Communication
Total (aggregate) mean
Medical specialists (10,895)
Humanistic and psychosocial
Co-worker collegiality
Written communication
Total (aggregate) mean
Surgeons (4002)
Humanistic and psychosocial
Co-worker collegiality
Written communication
Total (aggregate) mean

Specialty/scales (total number
of surveys administered)

Table 2. Mean PAR scale scores, overall significance level, effect size, and post hoc comparisons are shown by specialty and appointment and by specialty and percent teaching both during patient care
for the co-worker instruments.

Clinical teaching and CPD

819

820
Part-time
(n ¼ 1474)
Mean (SD)
(n ¼ 451)
111.00 (4.05)
27.47 (1.12)
20.02 (1.74)
22.52 (1.15)
4.53 (0.17)
(n ¼ 724)
124.28 (4.93)
9.24 (0.45)
50.57 (2.03)
4.60 (0.18)
(n ¼ 299)
37.31 (1.47)
53.87 (2.49)
37.37 (1.31)
22.59 (1.12)
27.69 (1.15)
4.59 (0.17)

None

(n ¼ 1805)
Mean (SD)
(n ¼ 1303)
110.84 (4.51)
27.38 (1.28)
20.17 (1.91)
22.66 (1.12)
4.53 (0.19)
(n ¼ 342)
124.46 (5.04)
9.22 (0.47)
50.79 (1.94)
4.61 (0.18)
(n ¼ 160)
37.29 (1.50)
53.82 (2.73)
37.30 (1.32)
22.62 (1.01)
27.69 (1.28)
4.58 (0.18)

(n ¼ 443)
Mean (SD)
(n ¼ 28)
110.98 (5.32)
27.89 (0.90)
20.54 (1.38)
22.49 (0.83)
4.55 (0.18)
(n ¼ 339)
124.66 (6.80)
9.25 (0.52)
50.52 (2.21)
4.61 (0.23)
(n ¼ 76)
37.53 (1.30)
53.58 (2.35)
37.23 (1.28)
22.17 (0.93)
27.82 (1.05)
4.57 (0.16)

Full-time

Appointment, n ¼ 3722

*p Levels are only provided for those with significance levels at p50.05 or less.
**Partial eta squared.

Family physicians (42,680)
Professionalism and communication
Office personnel
Access to physician
Physical office
Total (aggregate mean)
Medical specialists (32,561)
Patient care
Technical communication
Staff and office function
Total (aggregate mean)
Surgeons (12,775)
Information giving
Office staff
Humanistic
Physical office
Personal communication
Total (aggregate mean)

Specialty/scales (total number
of surveys administered)

0.001
0.000
0.003
0.001

–
–
–
–
–
–
–
–
0.01
–
–
0.003
0.001
0.002
0.020
0.001
0.001

0.000
0.003
0.002
0.003
0.000

(2)**

Effect size

–
–
–
–
–

p Level*
(n ¼ 475)
Mean (SD)
(n ¼ 387)
111.56 (4.35)
27.50 (1.26)
20.51 (1.91)
22.77 (1.13)
4.56 (0.18)
(n ¼ 66)
124.00 (5.60)
9.21 (0.50)
50.60 (2.19)
4.60 (0.20)
(n ¼ 22)
37.15 (1.60)
54.14 (2.36)
37.36 (1.31)
22.63 (0.89)
27.76 (1.29)
4.59 (0.18)

0%
(n ¼ 1187)
Mean(SD)
(n ¼ 577)
110.81 (4.38)
27.39 (1.21)
20.13 (1.78)
22.62 (1.11)
4.52 (0.18)
(n ¼ 432)
124.09 (6.50)
9.22 (0.52)
50.59 (2.37)
4.60 (0.22)
(n ¼ 178)
37.19 (1.49)
53.90 (2.45)
37.28 (1.31)
22.68 (0.99)
27.58 (1.21)
4.58 (0.17)

1–5%
(n ¼ 1026)
Mean(SD)
(n ¼ 391)
111.12 (4.11)
27.52 (1.17)
20.27 (1.80)
22.67 (1.02)
4.54 (0.17)
(n ¼ 459)
124.50 (5.05)
9.25 (0.44)
50.55 (1.90)
4.61 (0.18)
(n ¼ 176)
37.24 (1.47)
53.65 (2.57)
37.33 (1.26)
22.38 (1.17)
27.62 (1.16)
4.57 (0.17)

6–15%

(n ¼ 609)
Mean (SD)
(n ¼ 170)
111.25 (3.89)
27.39 (1.23)
19.84 (1.90)
22.46 (1.09)
4.52 (0.17)
(n ¼ 307)
125.29 (4.43)
9.29 (0.42)
50.78 (1.76)
4.63 (0.15)
(n ¼ 132)
37.64 (1.37)
53.82 (2.68)
37.37 (1.40)
22.50 (1.04)
27.96 (1.10)
4.60 (0.17)

415%

–
0.05
–
–
–
–
0.05
–
–
–
0.05
–

–
–
0.001
0.05

p Level*

Percent teaching during patient care, n ¼ 3297

0.006
0.002
0.001
0.012
0.006
0.000

0.004
0.003
0.000
0.003

0.005
0.002
0.008
0.004
0.006

(2)**

Effect size

Table 3. Mean PAR scale scores, overall significance level, effect size, and post hoc comparisons are shown by specialty and appointment and by specialty and percent teaching both during patient care
for the patient instruments.
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Discussion
This study utilized a large dataset of nearly 4000 physicians
from family medicine and the medical and surgical specialties
with data provided by their medical colleagues, co-workers
(e.g., nurses, pharmacists), and patients. The dataset was
unique, combining data from three sources, namely MSF
scores, physician registration information about work, and
academic appointment information.
Our results suggest a relationship may exist between
involvement in teaching and clinical performance, particularly
for the data from medical colleagues, even though the effect
sizes are generally small. The results add further evidence to
support the thesis that teaching activities may enhance or
maintain clinical performance, as provided in physician selfreport data (Campbell et al. 2009; Lockyer et al. 2011; Wenrich
et al. 2011). We recognize that the effect sizes are small.
It may be that engaging in teaching involves more explicit
and reflective thinking about the content to be taught (Ericsson
2004, 2008; Wenrich et al. 2011; Kulasegaram et al. 2013).
Clinician educators who provide scaffolding (or support) and
coaching in authentic clinic contexts to promote learner
development, and role modelling and comparisons to their
own practice, may be stimulated to self-reflect on their own
clinical work. Physicians who do not have students and
residents may be less likely to have access to such stimuli for
feedback and reflection on their daily medical practice.
However, the relationship between teaching and clinical
performance may not be causal and other explanations are
warranted. The relationship may reflect a sampling effect
whereby physicians who are the most energetic and committed to their clinical practices may also be the ones that selfselect for teaching. As well, though some of the data are
derived from full-time academic career physicians who chose
their career, the majority of the physicians are likely those who
are recruited as clinical faculty by both universities and are
obligated to teach as they work within or in conjunction with a
teaching hospital or outpatient facility that has medical
students and residents. These physicians may have access to
seminars on effective teaching, but they would not have had
any exposure to interventions to enhance their clinical abilities.
The differences between teaching involvement and clinical
performance is most evident from the data provided by
medical colleagues related to academic appointment status for
all three groups and for percent time teaching in conjunction
with patient care for family physicians and medical specialists.
No significant results were found for surgeons for teaching
during patient care, a result which may be due to the small
number of surgeons who are not involved with teaching:
n ¼ 23 (4.3% of surgeons; Table 1). This small sample may
result in a lack of statistical power to detect any significant
differences. The co-worker data also show some differences
between clinical performance and academic appointments and
teaching. As before, the general lack of differences for
surgeons for teaching during patient care is likely due to the
small sample size (n ¼ 23) and those who do not teach during
patient care (Table 2).
The data provided by patients show very few differences
between teaching involvement and performance. The items on

the patient questionnaire are different than those on the
colleague or co-worker ones and focus on the unique
experiences of patients. The rating scales are also different;
patients are asked how much they agreed with the statements
whereas colleagues and co-workers are asked to compare the
physician to other physicians. Moreover, patient data provide
the highest ratings (mean ¼ 4.60) compared to medical
colleagues (mean ¼ 4.45) and co-workers (mean ¼ 4.50). The
high patient scores likely reflect a ceiling effect which is a
measurement artifact that precludes detecting statistical differences between groups. The item content differences, the rating
scale difference, and the ceiling effects may all combine to
result in the very few significant differences between appointment and teaching involvement for all three specialty groups
that are evident in Table 3.
In addition to demonstrating the differences between
clinical performance and teaching for colleague and coworker data, the present findings are important for a number
of reasons. The PAR program was originally developed in
Alberta for Alberta physicians. It has since been adopted in
other Canadian provinces. The results to date continue to
support the robustness of the data and its use in informing
physicians. In Canada, both the Royal College of Physicians
and Surgeons of Canada and the College of Family Physicians
of Canada enable physicians to document teaching, curriculum
development, and assessment of students and trainees as part
of the documentation for Maintenance of Competence/
Proficiency study credits. This study provides some evidence
that these decisions were warranted and supports the
continued allocation of study credits for teaching. The present
findings also provide additional evidence of construct validity
for the MSF PAR instruments since the expected between
group differences were found: more involvement in teaching
generally results in higher clinical performance ratings from
medical colleagues and co-workers. At the Universities of
Calgary and Alberta, like in many medical schools, clinical
teachers provide a significant amount of the clinical teaching to
medical students and residents. Whilst, the present results do
not prove causality, they do affirm an encouraging association between individual teaching contributions and clinical
performance.
There are several limitations to the study. The study is a
naturalistic correlation study and as such it is not possible to
control for the many variables that may influence the results.
The study involved data from only one province in Canada
and two medical schools. In the future, it may be possible to
replicate the study with other provinces that have implemented the PAR program. It was done with three large
specialty groups. Due to issues of confidentiality and group
size, it was not possible to examine specific specialty or
subspecialty groups within the medical and surgical specialties, nor to access socio-demographic or other data (e.g., year
or school of graduation, practice location, or gender) that
might have been illuminating. Further, we looked at two
measures of teaching data and these are gross measures of
teaching. Future work may include such variables as well as
more granular aspects of teacher characteristics (e.g., teacher
credentials, age, years of teaching experience, continuing
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medical education activity) as well as the quality of teaching
(e.g., student ratings, peer ratings, direct observation).

Conclusion
This study provides objective evidence of a relationship
between clinical performance and teaching. The findings are
consistent with the ways that physicians describe the important
role that teaching plays in the maintenance of competence
(Campbell et al. 2009; Lockyer et al. 2011; Wenrich et al. 2011;
van de Wiel et al. 2011), although other explanations of the
findings, such as a sampling effect, should also be acknowledged. This is one of the few studies that have utilized data
provided by medical colleagues, co-workers, and patients to
examine the relationship between involvement in teaching
and clinical performance.
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