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The primary goal of medi-
cal residency education is for 
trainees (residents) to attain 

competence to provide high-quality, 
safe, effective, unsupervised patient 
care when they enter practice. The 

decision regarding whether residents 
are ready for independent practice 
is made based on a combination of 
in-training assessments and end-of-
training examinations. In Canada, 
the College of Family Physicians of 

Canada (CFPC) sets the national 
standards for training and certifi-
cation in family medicine, including 
accrediting family medicine residen-
cy programs and setting the certifi-
cation examination. The goal of the 
examination is to provide assurance 
that successful candidates meet the 
profession’s knowledge and skills ex-
pectations in family medicine. 

Evidence to date correlating phy-
sician examination scores and qual-
ity of care physicians provide in 
practice is mixed. Tamblyn et al 
in 1998 showed a positive correla-
tion between scores on family medi-
cine certification examinations and 
indices related to preventive care 
and chronic disease management 
during the first 18 months follow-
ing practice entry.1 Physicians who 
achieved higher scores were more 
likely to refer women aged 50 to 59 
years for mammography screening, 
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BACKGROUND AND OBJECTIVES: The primary goal of family medicine resi-
dency training is for graduates to provide high-quality, safe, and effective pa-
tient care for the population they serve when they enter practice. This study 
explores (a) the practice profiles, 5 years into practice, of residents who com-
pleted family medicine training in Ontario, Canada; and (b) relationships be-
tween performance on the College of Family Physicians of Canada’s (CFPC) 
Certification Examination in Family Medicine and quality of care provided 5 
years into practice. 

METHODS: We performed a retrospective study with secondary data analy-
sis. We merged CFPC examination data sets with the ICES (Institute for Clini-
cal Evaluative Sciences) administrative database. We included physicians who 
passed the examination between the years 2000 and 2010 and practiced in 
Ontario after graduation. Practice profile indicators included practice type, con-
tinuity and comprehensiveness of care, patient rostering and panel size, and 
rurality index. We explored eleven indicators related to management of diabe-
tes and cancer screening. 

RESULTS: We included a total of 1,983 physicians in the analyses. Five years 
after the examinations, 74.3% of the physicians were working in major urban 
centers, and 67.3% of the physicians were providing comprehensive primary 
care. We noted significant differences across the six medical schools in mul-
tiple practice profile indicators, and three indicators showed significant differ-
ences across the examination score quintiles. 

CONCLUSIONS: Graduates of Ontario family medicine residency programs 
were providing care to a broad spectrum of the population 5 years after pass-
ing the examination, and they performed similarly across quality-of-care indica-
tors regardless of examination scores.

(Fam Med. 2022;54(2):97-106.)
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to prescribe more disease-specif-
ic medications and fewer general 
symptomatic and contraindicated 
medications, and to refer more of 
their patients for consultation, than 
physicians with lower scores. A fol-
low-up study in 2002 found scores 
achieved on certification and licens-
ing examinations taken at the end 
of family medicine training showed 
a sustained relationship, over 4 to 7 
years, with indices of preventative 
care and chronic disease manage-
ment in practice.2

Family medicine residency train-
ing programs should prepare resi-
dents to respond to the needs of 
the communities they serve.3,4 This 
requires programs to offer train-
ing that enables residents to work 
in different sized communities and 
with different populations. More-
over, residency training should pro-
vide learning experiences that reflect 
the comprehensive scope of practice 
of family medicine, the provision of 
continuity of care, and the differing 
levels of illness acuity. Practice pro-
files (including scope of practice), 
care across the life cycle (including 
maternal and neonatal care, pediat-
rics, care of the elderly, and palliative 
care), practice settings (office, hospi-
tal, long-term care), and models of 
care, reflect continuity and compre-
hensiveness. 

In Canada, family medicine resi-
dency training is a 2-year program. 
Within the province of Ontario, all 
six residency programs offer urban 
and rural training streams, but one 
school has a specific mandate to pre-
pare graduates for rural-based prac-
tice. Certification in family medicine 
requires readiness to take the ex-
amination, as assessed by ongoing 
in-training assessments, and suc-
cessfully passing the CFPC examina-
tion. Physicians already in practice 
can be certified via a practice eli-
gible route and successfully taking 
the examination. Once certified by 
the CFPC, in order to practice, phy-
sicians must then receive a practice 
license from the Colleges of Physi-
cians and Surgeons of their respec-
tive provinces.

The CFPC holds its family medi-
cine residency examinations twice 
a year (spring and fall). Most res-
idents sit the examination at the 
spring administration, whereas the 
fall examination is more often taken 
by physicians eligible for examina-
tion via the practice route, including 
international graduates. 

Each examination features dif-
ferent questions, collated from a 
large pool of questions developed by 
the CFPC’s examination commit-
tee. The examination assesses four 
main areas of competence in clinical 
reasoning: diagnosis, management, 
prevention, and communication. The 
examination has two parts. The first 
is a 6-hour-long, written examina-
tion called the Short Answer Man-
agement Problems (SAMPs) and 
the second is a practical examina-
tion of five 15-minute office-based 
simulations, called the Simulated 
Office Oral (SOO) examination. The 
CFPC uses a normative (norm-refer-
enced) approach for setting the pass-
fail mark for each examination. The 
reference group, by which the pass-
fail mark is established, consists of 
residents taking the examination for 
the first time. The raw examination 
scores are transformed into stan-
dardized Z scores. Conceptually, the 
exam is designed to distinguish pass 
from fail, however the examination 
produces several continuous scores 
that provide an opportunity to ex-
plore the predictive capability of the 
examination.  

The CFPC undertook this study 
as part of its residency-training con-
tinuous improvement work to (a) de-
scribe practice profiles of graduates 5 
years into practice, and (b) to explore 
whether performance on the family 
medicine residency examination is 
associated with the quality of care 
later provided in practice.   

Methods
Overall Study Design 
We undertook a retrospective study 
of residents who completed a family 
medicine residency in Ontario, were 
successful on their examination be-
tween 2000 and 2010 inclusive, and 

were practicing in Ontario 5 years 
after graduation. We included spring 
and fall examination sittings for 
each year, resulting in 22 subcohorts. 

Exclusion criteria included failing 
results in the examination and indi-
viduals who could not be linked via 
the College of Physicians and Sur-
geons (CPSO) physician database. 
The CPSO is the provincial med-
ical regulatory authority that li-
censes physicians to practice in the 
province, and each clinician with 
a license receives a unique CPSO 
number, which was used to link the 
databases. Lack of linkage with the 
CPSO database precluded linkage 
with administrative databases. Can-
didates who applied to sit the exami-
nations via the practice-eligible route 
represented 0.4% of all examination 
candidates and were excluded from 
analyses.

We merged examination data sets 
held at the CFPC with several popu-
lation administrative databases held 
at ICES (formerly known as the In-
stitute for Clinical Evaluative Sci-
ences). We identified all patients 
seen by the study cohort during their 
fifth year of practice in Ontario us-
ing fee-for-service Ontario Health In-
surance Plan (OHIP) billing codes. 
For example, we studied the data of 
patients in 2015 for physicians who 
took their examination in 2010. Phy-
sicians in the examination’s spring 
sitting were assigned an index date 
of 31 March of that year, while fall 
graduates were assigned an index 
date of 30 September of that year. 
We used these index dates to deter-
mine their corresponding 5-years-in-
to-practice patient cohorts.

Data Sources
The data sources included the ex-
amination and membership da-
tabases of the CFPC and several 
provincial administrative databas-
es accessible by ICES5 Prior to the 
study, there was no connection be-
tween the CFPC and ICES databas-
es, and so a goal of the study was to 
navigate the logistical, ethical, and 
legal requirements to merge these 
in a separate database. The ICES 



FAMILY MEDICINE VOL. 54, NO. 2 • FEBRUARY 2022 99

ORIGINAL ARTICLES

Data Repository consists of record-
level, coded and linkable health 
data sets. It encompasses much of 
the publicly-funded administrative 
health services records for the On-
tario population eligible for universal 
health coverage since 1986 (databas-
es used are described in Appendix 
A at https://journals.stfm.org/me-
dia/4575/pereira-appendix-a.pdf). 

Outcome Indicators
Practice Profile. Includes prac-
tice type, panel size, comprehen-
siveness of care, continuity of care, 
rurality index score (RIS), and pa-
tient rostering (see Appendix B at 
https://journals.stfm.org/media/4576/
pereira-appendix-b.pdf). “Compre-
hensiveness” is defined based on the 
formula used by Schultz and Glazier 
and applies if more than half of ser-
vices provided relate to core primary 
care and if these services fall into at 
least seven of 22 activity areas.9 Phy-
sicians with 50% or less of their ser-
vices for core primary care but with 
more than 50% in a single location 
or type of service were identified as 
being in focused practice. 

Quality of Care. We used six indi-
cators related to the management 
of diabetes and seven indicators 
for cancer care as surrogate indica-
tors of quality (see Appendix C at 
https://journals.stfm.org/media/4577/
pereira-appendix-c.pdf). These indi-
cators are used by Health Quality 
Ontario (HQO) and Cancer Care On-
tario (CCO) in their provincial qual-
ity improvement activities (Tables 5 
and 6).6 

The Ontario Ministry of Health 
provides financial incentives for phy-
sicians who attain certain levels of 
the quality indicators, however there 
are no gold standards for the indica-
tors. Given the absence of provincial 
standards, we used the mean per-
centage attained by all family phy-
sicians in the province of Ontario in 
2010 (including the cohort results) 
as a comparator. 

Analytical Methods
We used descriptive statistics to 
present the demographics of the 

study participants. The raw exam-
ination scores for both the SAMP 
and the SOOs have been converted 
to standardized Z scores for the pur-
pose of setting pass/fail thresholds 
for each examination sitting. Both 
exam components (SOO and SAMP) 
values for each cohort were further 
standardized to allow comparison 
across all the cohorts. We confirmed 
that the double standardization had 
not reduced variability; variability 
had been retained and outliers were 
not lost. We categorized the cohort’s 
scores on the two components by 
quintiles.

To test differences across groups, 
we used the χ2 test for categorical 
data and analysis of variance (ANO-
VA) in the case of continuous data. 
We used ANOVA omnibus testing to 
compare means across groups. We 
set the significance level at P<.05. To 
ensure anonymity of the six depart-
ments of family medicine involved, 
we analyzed the six schools as a 
single collective and presented re-
sults in aggregate form or by ranges. 
The study was reviewed through the 
ICES research process (ICES Project 
No.: 2016 0900 836 000) and exempt-
ed from peer review by the Bruyère 
Research Ethics. All analyses were 
undertaken by ICES.

Results
Study Cohort 
We identified a total of 3,177 family 
medicine residents who completed 
residency programs in Ontario from 
2000 to 2010 (Figure 1). After data 
linkage and application of exclu-
sion and inclusion filters, there was 
a cohort of 2,255 physicians (71%) 
who were potentially analyzable. 
We excluded a further 272 physi-
cians because they were not prac-
ticing in Ontario 5 years after the 
examination (ie, no billing informa-
tion available). These individuals 
started practicing in Ontario after 
graduation (hence could be linked 
to a CPSO number), but there were 
no billing data in the administra-
tive databases 5 years later, result-
ing in a cohort size of 1,983. A total 
of 834 examination candidates could 
not be linked to the CPSO database. 

The majority of the residents, 1835 
of 2,255 (81.4%) took the examina-
tion in the spring sittings, and the 
majority of candidates passed the ex-
amination at first attempt (92.9%; 
see Appendix D at https://journals.
stfm.org/media/4578/pereira-appen-
dix-d.pdf for more information). The 
standardized scores (z scores) for the 
examination candidates are shown 
in Table 1. 

Practice Profiles and  
Characteristics of Study  
Physicians
The mean ages of physicians across 
the schools at the time of success 
with the examinations ranged from 
31.1 to 33.1 years (Table 2). The 
Rural Index Score (RIS) indicated 
that 1,473 (74.3%) of the sample 
were working in major urban cen-
ters, 322 (16.2%) in smaller urban 
centers, and 154 (7.8%) in rural ar-
eas. A statistically significant differ-
ence was noted between the schools 
in regards to the RIS. For example, 
2.3% of graduates from one school 
were working in rural areas (the 
lowest proportion) while another 
school had 13.3% (the highest pro-
portion) of graduates working in 
rural areas. Two-thirds (67.3%) of 
physicians were providing compre-
hensive primary care 5 years into 
practice (ranged across schools from 
56.4% to 72%). A mean of 12.5% 
(ranged across schools from 10.2% 
to 30.8%) of physicians were working 
in focused practices. The differences 
across the schools for practice type 
(P=.015) and panel sizes (range=488 
to 1,070, P<.001), and index for con-
tinuity of care (57% to 64%, P<.001) 
were all statistically significant.

Characteristics of Patients Being 
Cared for by Study Physicians
At 5 years, the characteristics of the 
patients rostered to the physicians 
varied considerably across the six 
schools (Table 3). Overall, physicians 
were caring for patients across the 
full range of age groups and income 
levels. We found significant differ-
ences across schools with respect to 
the rurality index scores of patients. 
The majority of participants (71.9%) 
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had patients specifically rostered to 
them. An additional 16% had vir-
tual rostering (ie, patients were not 
formerly rostered to the physician 
however they were the main provid-
er determined by billing data), and 
12.1% of physicians worked in prac-
tices with no rostering.  

Quality Indicators
For the SAMP component of ex-
aminations, only three of eleven 
indicators, which were cancer screen-
ing-related indicators, showed sta-
tistically significant differences 
across examination score quintiles: 
mammograms performed on female 

patients aged 52 to 69 years within 
the past 2 years; Pap smears within 
the past 2 years for females aged 23 
to 69 years; and Pap smears in the 
similar-aged group within the last 
3 years (Table 4). Physicians who 
scored in the highest quintile in the 
examination attained higher indi-
cator rates than those in the lowest 
quintile. The rates attained by the 
study cohort compared to the 2010 
comparator group varied across the 
indicators. 

For the SOOs examinations (Ta-
ble 5), no statistically significant 
differences were noted between ex-
amination score quintiles and the 

indicators. The rates between the 
total cohort scores were similar to 
the comparator group across most of 
the indicators, with the exception of 
fecal occult blood testing within the 
past 2 years for patients aged 52 to 
74 years, which was 51% ± 25% for 
the study cohort compared to 56% 
for the provincial average.  

Discussion
This study involving almost 2,000 
physicians over a decade who com-
pleted family medicine residen-
cy training programs in Ontarian 
medical schools, explored practice 
profiles and quality performance in 

Figure 1: Study Cohort Selection 

 

 

N= 3,177 
Family medicine residents in Ontario Family 

Medicine Residency Programs who took the CFPC 
examinations from 2000 to 2010 inclusive 

 

2,255 (71%) 
Retained and potentially analyzable 

6 excluded (0.2%) 
Duplicate CPSO entries 

  

834 excluded (26.3%) 
No CPSO linkage 

(Reasons include discrepancies in identifiers 
like names, MINC number and left province.)  

71 excluded (2.2%) 
Emergency medicine examination 

  
11 excluded (0.4%) 
Failed examinations 

  

1,983 (62.4%) 
Included in final analyses of practice 

profile and quality 5 years after passing 
the CFPC examination  

272 noneligible (8.6%) 
Not practicing in Ontario 5 years 
after passing CFPC examination 

  

CPSO = College of Physicians and 
Surgeons of Ontario (Licensing 
body) 
CFPC = College of Family 
Physicians of Canada 
MINC = medical identification 
number for Canada 

Figure 1: Study Cohort Selection

Table 1: Simulated Office Orals and the Short Answer Management Problems Components of the 
Examination: Pre- and Poststandardization (Z Scores) for 3,076 Examination Candidates 

Variable N Meana SD* Minimum Maximum

Simulated office orals Z-SOO 3,076 -0.058 0.954 -4.85 3.14

Standardized Z-SOO 3,076 0 1 -5.03 3.35

Short answer 
management problems

Z-SAMP 3,076 -0.016 0.979 -6.42 3.27

Standardized Z-SAMP 3,076 0 1 -6.54 3.36

Abbreviations: SOOs, Simulated Office Orals; SAMPS, Short Answer Management Problems; SD, standard deviation.

a Rounded to three decimal points.
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two areas, diabetes care and cancer 
screening, in their fifth year of prac-
tice. The results of this study reas-
suringly demonstrate that family 
medicine residency training in On-
tario has produced physicians who 
are providing care across the prov-
ince and they are providing care to 
the full spectrum of the population; 
across age groups, socioeconomic 
strata, and for vulnerable popula-
tions such as new arrivals in the 
province (including refugees and im-
migrants). These findings align with 
the social accountability mandate of 
medical schools.7,8   

About two-thirds of the early-ca-
reer physicians in this study were 
providing continuity of care (59%) 
and the majority were working in 
practice models that involve roster-
ing of patients (71.9%). Approximate-
ly two-thirds (67.3%) of physicians 

were providing comprehensive prac-
tice, similarly to a previous 2014-
2015 study by Schulz and Glazier.9 
In primary care, relational continu-
ity is linked with improved preven-
tive care, reduced health services 
utilizations and hospitalization, re-
duced mortality, improved overall 
quality of care, increased satisfac-
tion, improved self-management and 
treatment adherence, and cost sav-
ings.10 Overall, a smaller percentage 
(12.5%) of physicians were working 
in focused practices (eg, palliative 
care, emergency medicine), however 
this varied across schools, ranging 
from 10.2% to 30.8%. 

Although collectively the schools 
appear to be addressing population 
needs, the variability across schools 
with respect to the practice profiles 
warrants reflection. Variability in 
care and practice indicators have 

previously been observed in Cana-
da.11 A number of factors could con-
tribute to this. Some variability can 
be expected as some schools specifi-
cally focus on meeting the needs of 
their respective communities, which 
may vary in certain domains such as 
urbanization and rurality. Further, 
new immigrants often settle in ur-
ban areas. Other factors that may 
explain the variability include edu-
cation approach, residency settings 
(major urban center versus smaller 
community), and role modeling by 
clinical teachers. 

The panel sizes found in the study 
cohort (mean 846 ± SD 724) are rela-
tively small by Canadian standards, 
which are generally 1,400 patients 
for practice enrollment models.9 The 
small size may be explained by the 
fact that we did not limit physicians 
to full-time activity only or belonging 

Table 2: Physician Characteristics Across Residency Programs 5 Years after Passing the College 
of Family Physicians of Canada’s Family Medicine Examination (Between 2000-2010)

Characteristic Value
Range of Means for Six 

Residency Programs Combined Total P Value

N= 39 – 650 residents N=1,983

Age at time of 
examination (years) Mean ± SD 31.1 - 33.1 31.8 ± 5.9 <.001a

Sex
Female 62.1% - 68.0% 1,293 (65.2%)

.496b

Male 32.0% - 37.9% 690 (34.8%)

Rurality Index Score† 
based on primary 
practice postal code 

Major urban (0-9) 59.0% - 87.5% 1,473 (74.3%)

<.001b
Urban (10-39) 9.1% - 28.2% 322 (16.2%)

Rural (40+) 2.3% - 13.3% 154 (7.8%)

Missing 1.1% - 3.4% 34 (1.7%)

Practice type

Comprehensive 
primary care practice 56.4% - 72.0% 1,335 (67.3%)

.015b

Focused practice 10.2% - 30.8% 247 (12.5%)

Specialist practices (S)* 98 (4.9%)

Worked <45 days 4.8% - 10.3% (S) 145-149 (S)

Other 6.6% - 8.4% (S) 141-145 (S)

Missing (S)* 16 (0.8%)

Panel size Mean ± SD 488 - 1,070 846 ± 724 <.001a

Continuity of care Mean ± SD 57% - 64% 59% ± 18% <.001a

Abbreviation: SD, standard deviation.

a Analysis of variance performed to test differences across groups (omnibus test).  

b χ2 performed to test differences across groups (omnibus test).  

(S) Suppressed in accordance with ICES Privacy procedures to ensure anonymity. ICES did not include one or more schools in the analysis because 
the numbers were very small and risked identifying specific schools.
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to comprehensive models. Further-
more, study participants were in the 
early years of practice, still building 
their practices.  

The impact of the education ap-
proach and training context has been 
identified by others. Chen et al noted 
that in the United States residents 
trained in high-spending centers 
went on to provide care that was 
associated with higher costs than 
those who trained in lower spend-
ing centers.12 Phillips et al replicated 
the earlier study with a larger cohort 
and added quality indicators, and 
found that the unadjusted, annual, 

per-beneficiary spending difference 
between physicians trained in high- 
and low-cost hospital service areas 
significantly different, and the dif-
ference remained significant after 
controlling for patient and physi-
cian characteristics.13 No significant 
relationship was found for diabetes 
quality measures between these cen-
tres and training programs and cen-
tres with more graduates in rural 
practice and primary care produced 
lower-spending physicians.     

The number of residents working 
in rural regions aligns with Ontar-
io’s rural population, namely about 

14.1% of the population.14 There are 
many approaches to categorizing 
the size of communities and cities 
and defining rurality, each with its 
own strengths and limitations.15-18 

There is general agreement that the 
realities related to providing health 
care to rural populations include an 
absence of economies of scale, long 
travel times, and challenges recruit-
ing and retaining the rural health 
work force. 

Examination results show no no-
ticeable differences between higher 
scoring candidates and lower scor-
ing candidates for the quality-of-care 

Table 3: Characteristics of Patients Rostered to Physicians 5 Years after These Physicians Passed the 
College of Family Physicians of Canada’s Family Medicine Examination (Between 2000-2010)

Variable Value
Range of Means 
for Six Residency 

Programs
Total P Value

N= 19,033 – 553,027 N=1,677,535

Mean ± SD 35.2 - 38.4 36.4 ± 21.5 <.001a

Age (categorized)

0-18 years 22.4% - 24.9% 394,405 (23.5%)

<.001b19-64 years 60.9% - 68.7% 1,094,548 (65.2%)

65+ years 9.0% - 15.1% 188,582 (11.2%)

Sex
Female 54.5% - 57.1% 931,375 (55.5%)

<.001b

Male 42.9% - 45.5% 746,160 (44.5%)

Neighborhood income 
quintile (based on 
patient postal code)

First quintile (lowest) 16.5% - 19.1% 299,611 (17.9%)

<.001b

Second 17.8% - 18.7% 307,914 (18.4%)

Third 19.1% - 20.9% 338,014 (20.1%)

Fourth 21.1% - 23.5% 371,362 (22.1%)

Fifth quintile (highest) 20.1% - 22.6% 353,594 (21.1%)

Missing 0.2% - 0.8% 7,040 (0.4%)

Rurality index score 
(based on patient 
postal code)

Major urban (0-9) 63.6% - 86.1% 1,239,406 (73.9%)

<.001b
Urban (10-39) 10.5% - 25.1% 293,426 (17.5%)

Rural (40+) 3.1% - 15.3% 132,177 (7.9%)

Missing 0.2% - 2.2% 12,526 (0.7%)

New arrival to 
Ontario

Age of patient <10 yrsa 13.5% - 15.7% 235,414 (14.0%)

<.001bLong-term resident 66.0% - 80.6% 1,179,589 (70.3%)

Recent registrant (within 10 
years) 3.7% - 20.5% 262,532 (15.6%)

Type of patient 
rostering

Not rostered 6.0% - 16.3% 203,457 (12.1%)

<.001bRostered 63.9% - 86.7% 1,206,213 (71.9%)

Rostered virtually 
(by billings) 7.3% - 19.9% 267,865 (16.0%)

Abbreviations: SD, standard deviation.

a Analysis of variance performed to test differences across groups (omnibus test).

b χ2 performed to test differences across groups (omnibus test). 
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indicators at 5 years, which aligns 
with the intent and design of the 
examination to distinguish between 
pass and fail candidates. How-
ever, this result prompts further 

reflections on the design and role 
of the examination. With the emer-
gence of competency-based curricu-
la for residency in the last decade, 
and the growing importance of 

programmatic assessments, reliance 
on the final examination is dimin-
ishing as a method of determining 
competency.19-21 

Table 4: Mean and SD of Percentages of Quality-of-Care Indicators (For Diabetes and Cancer Care) Attained 
by Physicians According to Quintile Distributions of Standardized Z Scores for the Short Answer Management 

Problems Component of the Examination (N=1,983, Emergency Medicine Examinees Removed)

 D
om

ai
n

Indicator: Percentage 
(%) of Patients…

Physician Attainment of Indicators According 
to Examination Scores (Quintiles)a

Examination Scores (Z Scores) by Quintiles
Total

Pb

Mean % 
for All 

Physicians 
in Ontario 
for 2010c

Quin 1 Quin 2 Quin 3 Quin 4 Quin 5

n=379 n=391 n=402 n=407 n=404 n=1,983

D
ia

be
te

s

With diabetes aged 66 years 
and older prescribed angiotensin 
converting enzyme or angiotensin 
II receptor blockers

74%
± 18%

71%
± 23%

74%
± 19%

74%
± 22%

74%
± 18%

74%
± 20% .085 72.7

With diabetes with at least one 
retinal examination within past 
24 months

66%
± 18%

64%
± 20%

66%
± 19%

65%
± 21%

68%
± 19%

66%
± 20% .099 65.9

With diabetes with two or more 
glycated hemoglobin tests within 
past 12 months

41%
± 22%

40%
± 22%

41%
± 23%

42%
± 24%

42%
± 23%

41%
± 23% .725 43.6

With diabetes with at least one 
low-density lipoprotein cholesterol 
test within the past 12 months

62%
± 25%

62%
± 24%

60%
± 26%

60%
± 27%

61%
± 26%

61%
± 26% .776 66.1

% of patients with diabetes aged 
66 and older prescribed statin

68%
± 21%

67%
± 24%

71%
± 20%

69%
± 22%

70%
± 21%

69%
± 22% .13 68.7

C
an

ce
r

Female patients aged 52 to 69 
years who had a mammogram 
within past 2 years

57%
± 21%

58%
± 23%

59%
± 23%

61%
± 25%

63%
± 22%

60%
± 23% .008 63.9%

Female patients aged 23 to 69 
years who had a Pap smear 
within past 2 years

50%
± 21%

51%
± 22%

55%
± 21%

55%
± 25%

57%
± 23%

54%
± 22% <.001 57.6

Female patients aged 23 to 69 
years who had a Pap smear 
within past 3 years

64%
± 22%

64%
± 22%

67%
± 20%

66%
± 25%

69%
± 22%

66%
± 22% .001 66.6%

Patients aged 52 to 74 years 
who had a fecal occult blood 
test within past 2 years, other 
investigations within 5 years or 
a colonoscopy within the past 10 
years

50%
± 24%

51%
± 24%

50%
± 25%

52%
± 26%

53%
± 25%

51%
± 25% .574 56.0

Patients aged 52 to 74 years had 
a colonoscopy within past 10 
years

32%
± 19%

31%
± 19%

31%
± 19%

32%
± 21%

33%
± 19%

32%
± 19% .808 33.6

Patients aged 52 to 74 years 
who had a fecal occult blood test 
within past 2 years

28%
± 21%

30%
± 21%

30%
± 23%

30%
± 23%

31%
± 22%

30%
± 22% .186 33.2

Abbreviation: Quin, quintile.

a Mean ± SD of each indicator, averaged among physicians in a given quintile of exam score. 

b Analysis of variance for differences across groups, omnibus test. 

c Comparator group: the percentage attained by all family physicians practicing in Ontario in 2010, including the study cohort.
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This study provided an opportuni-
ty to explore relationships between 
examination scores and quality 
care indicators. While it is reassur-
ing that those who pass with lower 
scores are providing similar care to 
those with higher scores, this study 

does not fully address whether these 
groups are meeting quality care 
standards. There are no evidence-
based standards to compare these 
rates against, and physician per-
formance cannot be solely predict-
ed by examination scores. Yen and 

Thakkar found that age, sex, spe-
cialty, and examination scores influ-
enced clinical performance.22 Years in 
practice (more years correlating with 
poorer performance), workload, and 
solo practice were additional factors.

Table 5: Mean Percentages of Quality-of-Care Indicators (For Diabetes and Cancer Care) 
Attained by Physicians According to Quintile Distributions of Standardized Z Scores 

for Simulated Office Orals Component of the Examination (N=1,983)

D
om

ai
n

Indicator: Percentage 
(%) of Patients…

Physician Attainment of Indicators According 
to Examination Scores (Quintiles)a

Pb 

Mean % for 
All Physicians 

in Ontario 
for 2010b

Examination Scores (Z Scores) by Quintiles
Total

Quin 1 Quin 2 Quin 3 Quin 4 Quin 5

n=388 n=399 n=398 n=391 n=407 n=1,983

D
ia

be
te

s

With diabetes aged 66 years 
and older prescribed angiotensin 
converting enzyme or angiotensin 
II receptor blockers

74% 
± 17%

74% 
± 19%

73% 
± 21%

73% 
± 22%

73% 
± 22%

74% 
± 20% .836 72.7

With diabetes with at least one 
retinal examination within past 
24 months

65% 
± 18%

67% 
± 20%

65% 
± 20%

65% 
± 19%

67% 
± 20%

66% 
± 20% .482 65.9

With diabetes with two or more 
glycated hemoglobin tests within 
past 12 months

41% 
± 22%

41% 
± 23%

42% 
± 22%

39% 
± 23%

42% 
± 24%

41% 
± 23% .413 43.6

With diabetes with at least one 
low-density lipoprotein cholesterol 
test within the past 12 months

61% 
± 25%

61% 
± 26%

62% 
± 26%

61% 
± 25%

59% 
± 26%

61% 
± 26% .705 66.1

% of patients with diabetes aged 
66 years and older prescribed 
statin

70% 
± 20%

69% 
± 21%

70% 
± 22%

65% 
± 24%

70% 
± 21%

69% 
± 22% .05 68.7

C
an

ce
r

Female patients aged 52 to 69 
years who had a mammogram 
within past 2 years

59% 
± 20%

58% 
± 23%

58% 
± 23%

61% 
± 24%

62% 
± 24%

60% 
± 23% .113 63.9

Female patients aged 23 to 69 
years who had a Pap smear 
within past 2 years

53% 
± 20%

52% 
± 21%

54% 
± 22%

54% 
± 24%

54% 
± 24%

54% 
± 22% .693 57.6

Female patients aged 23 to 69 
years who had a Pap smear 
within past 3 years

65% 
± 21%

65% 
± 21%

67% 
± 21%

66% 
± 24%

67% 
± 24%

66% 
± 22% .432 66.6

Patients aged 52 to 74 years 
who had a fecal occult blood test 
within past two years, other 
investigations within five years or 
a colonoscopy within the past 10 
years

51% 
± 23%

49% 
± 25%

51% 
± 25%

51% 
± 25%

54% 
± 25%

51% 
± 25% .101 56.0

Patients aged 52 to 74 years had 
a colonoscopy within past 10 years

32% 
± 19%

30% 
± 19%

31% 
± 19%

32% 
± 20%

34% 
± 20%

32% 
± 19% .088 33.6

Patients aged 52 to 74 who had a 
fecal occult blood test within past 
2 years

29% 
± 21%

29% 
± 22%

31% 
± 22%

29% 
± 22%

31% 
± 23%

30% 
± 22% .524 33.2

Abbreviation: Quin, quintile.

a Mean ± SD of each indicator in a given quintile of exam score.

b Analysis of variance for differences across groups, omnibus test. 

c Comparator group: the percentage attained by all family physicians practicing in Ontario in 2010, including the study cohort.
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The study’s comparator group, 
physicians in practice in Ontario 
in 2010, provided an opportunity 
to start exploring approaches to as-
sessing clinical performance and as-
sociations with residency training. 
HQO and CCO started to improve 
standards across the indicators in 
the mid-2000s, therefore many of the 
physicians in this study were at the 
beginning of these initiatives and the 
full impact of the initiatives were not 
observed yet. 

Limitations
This study has several limitations. 
The study cohort represents 62.4% 
of the whole potential study popula-
tion. While not ideal, we believe it is 
large enough to allow for generaliz-
ability. We did not make adjustments 
for multiple comparisons. Multiple 
comparisons increase the probabil-
ity of false positive tests of signifi-
cance. The examination is designed 
to determine pass or fail, so the quin-
tile categorization of the examination 
scores must be interpreted with cau-
tion. Quality of care was limited to 
only two domains (cancer screening 
and diabetes care). Performance in 
these areas cannot be generalized 
to other domains of care. Some of 
the indicators themselves are open 
to debate, as is the nature of quality 
scores. Some of the constructs stud-
ied, such as comprehensiveness, con-
tinuity, and rurality, are complex and 
the methods used did not necessar-
ily capture the full multidimension-
ality of these constructs. In addition, 
fee-for-service billing codes do not ac-
count for all patient-visits and inter-
actions.

The study assumes equivalence of 
the exams across the 11 years of the 
study based on regular psychomet-
ric analyses that the CFPC conducts 
on the examinations that indicate 
a high degree of consistency across 
the years. We did not apply equating 
techniques such as the nonequiva-
lent groups with anchor test (NEAT) 
method or pseudo-equivalent group 
(PEG) linking, to produce inter-
changeable and comparable scores 

on different test forms.23,24 The study 
did not apply case-mix methods to 
account for variations in the grad-
uates’ rostered populations given 
the exploratory nature of this work, 
which included exploring the feasi-
bility of merging CFPC and large 
population databases. Future stud-
ies should include regression analy-
ses to control for potential influences 
of various factors including differ-
ences across the schools. However, 
residents entering and completing 
family medicine residency across 
Canada may represent a relatively 
homogenous group in terms of abil-
ity, motivation, and medical school 
training, potentially reducing vari-
ability in the examination scores and 
later clinical performance.   

Lastly, the relatively short family 
medicine residency training in Can-
ada (2 years) should be considered 
when interpreting the results rela-
tive to other jurisdictions that have 
longer residency programs.  

Conclusions
The results of this exploratory study 
show that the family medicine grad-
uates were providing care reflective 
of comprehensiveness and continu-
ity to a broad spectrum of the popu-
lation 5 years after graduating. The 
variations in the practice profiles 
and characteristics found across the 
six medical schools warrants further 
analyses and exploration. 

Several of the study’s findings 
merit further study and work. Fu-
ture work should specify the optimal 
standards for these indicators, con-
sidering variables such as practice 
context and setting, and assess per-
formance compared to those stan-
dards. The relatively low scores 
attained with some of the indicators 
need to be explored further. Future 
studies should also explore trends 
over time related to characteristics 
of practice and quality indicators to 
determine whether changes are oc-
curring and if so, in which directions 
and why.   

Importantly, by establishing the 
procedures to connect examination 

databases with population health da-
tabases, this study informs the CF-
PC’s ongoing quality improvement 
efforts. Understanding the factors 
that influence these parameters is 
important for educators and health 
workforce planners.  
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