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Abstract

Background: Educational interventions that support the implementation of com-
plex clinical practice guidelines (CPGs) require substantial time commitments
from participants. We conducted a comparative study to evaluate if a 90-minute
workshop would increase compliance with the recommendations of the Cana-
dian Task Force on Preventive Health Care as well as decrease the ordering of
tests not the subject of specific recommendations.

Methods: Eighty-seven family physicians from Quebec participated in the study.
Group assignment was initially randomized, but, owing to logistic problems,
randomization was not maintained. After unannounced visits, 2 standardized
patients coded the physicians’ performance of 23 items recommended for in-
clusion in the periodic health examination (10 for men and 13 for women)
and 8 items recommended for exclusion (4 for both men and women). The
“exposed” physicians were visited within 4 to 6 months after the workshop.
The “nonexposed” physicians were visited within 4 to 6 months after consent
was obtained but before they attended the workshop. We used linear regres-
sion analysis to determine if exposure to the workshop resulted in improved
performance.

Results: Exposure to the workshop was not associated with a difference in the ad-
justed mean score for items recommended for inclusion (12.07 for exposed physi-
cians v. 12.35 for those not exposed; maximal and ideal score 23; r = –0.28; 95%
confidence interval [CI] = –1.63 to 1.08). However, workshop exposure was asso-
ciated with lower adjusted mean scores for items recommended for exclusion
(1.55 v. 3.17; maximal score 8, ideal score 0; r = –1.63; 95% CI = –2.50 to –0.75)
and for other tests (3.59 v. 6.53; r = –2.95; 95% CI = –5.10 to –0.79).

Interpretation: A short workshop can decrease the ordering of unnecessary
screening tests by family physicians. Given its low cost and its potential for
general application, such an intervention can support the implementation of
prevention CPGs.

Reaching health care professionals with information about clinical practice
guidelines (CPGs) remains a challenge, particularly in primary care.1 Con-
tinuing medical education (CME) is one of the preferred strategies to sup-

port the implementation of CPGs.2,3 Interactive workshops have been shown to
be effective, sometimes producing moderately large results.4,5 It is not clear which
attributes of workshops contribute most to their effectiveness.5 Educational inter-
ventions with demonstrated impact require a significant commitment of time, from
a full day to a series of sessions. Short workshops, up to 2 hours long, are an inter-
esting alternative, but their effectiveness in modifying complex behaviours has not
been established.5

In 1996 the College québécois des médecins de famille and the Collège des
médecins du Québec (CMQ) launched a program6 to disseminate to Quebec family
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physicians the recommendations of the Canadian Task
Force on Preventive Health Care (CTFPHC), known at
that time as the Canadian Task Force on the Periodic
Health Examination (PHE).7 The program, which has now
been delivered to nearly 1000 family physicians, featured a
90-minute interactive workshop aimed at improving the
use of various screening procedures. Could such a brief in-
tervention improve implementation of the CTFPHC rec-
ommendations, which involve the modification of a series
of behaviours? We conducted a comparative study to evalu-
ate if exposure to the workshop would increase compliance
with the recommendations as well as decrease ordering of
tests not the subject of specific recommendations.

Methods

Design

We designed a double-blind randomized controlled trial in-
volving unannounced visits by standardized patients (SPs) to fam-
ily physicians before or after the physicians had been exposed to
the workshop. Randomization was not maintained for some of the
physicians because of problems with the timing of the SP visits or,
less often, lack of attendance at the workshop because of a last-
minute change in the physician’s schedule. However, blinding was
maintained. Thus, the study should be considered a comparative
double-blind trial.

The project was approved by the Ethics Committee of the
Centre hospitalier de l’Université de Montréal’s Research Centre.

Study population

Family physicians practising within 150 km of Montreal were re-
cruited through the Quebec CME network. Physicians practising in
a clinic where the workshop had not already been offered were sent
a letter of invitation with the endorsement of the physician in charge
of CME in the clinic. The letter stated that the objective of the trial
was to measure the effectiveness of an educational intervention on
the PHE and would involve unannounced visits from 2 SPs.

Physicians accepting new patients and not limiting their prac-
tice to a particular patient population were eligible. Eligible physi-
cians interested in the study were contacted by the research assis-
tant, who then obtained informed consent. For their participation
the physicians were to receive no remuneration but were offered
MAINPRO-C credits from the College of Family Physicians of
Canada, in addition to the MAINPRO-C credits they would ob-
tain from attending the workshop. With their confirmation letter,
participants were given warning cards, which they were asked to
return if they suspected an SP visit. Recruitment took place from
January 1998 to April 1999.

Intervention

The workshop incorporated features of effective educational
interventions and addressed known barriers to the implementa-
tion of CPGs1,3–5,8 and CTFPHC recommendations.9 Its attributes
are presented in Table 1. The leaders were trained to ensure a
standard presentation. The workshop was pretested with 3
groups of physicians.

Group assignment and blinding

The study physicians were randomly assigned to be exposed or
not exposed to the intervention by drawings from opaque en-
velopes by the research assistant. However, since the workshop
was given only once at each of the clinics, and all physicians, be
they study participants or not, attended the workshop at the same
time, it was really the timing of the SPs’ visits that was random-
ized. Thus, if there were 2 participating physicians at a given
clinic and one had been assigned to the nonexposed group, he or
she should have had the 2 unannounced SP visits before the work-
shop and could not be “contaminated” by the exposed colleague.
The challenge was not to avoid talking among the clinic physi-
cians about the workshop but to avoid talking about the SP visits.
The workshop leaders, the SPs and the study physicians remained
unaware of the individual physicians’ assignments.

Standardized patients

Six men and six women, recruited from advertisements to 3
Montreal senior citizens’ groups, were selected on the basis of
comparability of relevant physical characteristics (e.g., ethnic ori-
gin and weight) and absence of unusual medical conditions. They
were paid a small honorarium for their training time and $50 per
visit. All their expenses were refunded. The provincial medical in-
surance board supplied a health insurance card for each SP, and
physician payments were reimbursed to the board at the end of
the study.

We used 2 scenarios based on a study by Hutchison and col-
leagues:10 a visit by a recently retired man 55 to 65 years old who
had not seen a doctor for 5 years and a visit by a woman 55 to 65
years old who was looking for a new family physician and was wor-
ried because one of her friends had just had a heart attack. The SPs
were given excuses to avoid rectal and pelvic examinations.

We standardized the scenarios and the coding of physician
performance according to previously published methods.11–13 The
SP visits were audiotaped with a hidden microphone. The re-
search associate periodically verified conformity of the scenarios
and coding by listening to the recordings and providing feedback.
Every 3 months, all the SPs attended a 2-hour meeting with the
research team.

The “exposed” physicians were visited within 4 to 6 months af-
ter the workshop. The “nonexposed” physicians were visited
within 4 to 6 months after consent was obtained but before they
attended the workshop.

Table 1: Attributes of a workshop designed to enhance
appropriate use of screening tests by family physicians

Given in the study participants’ clinics, in the company of their
nonparticipating colleagues.
Average of 10 attendees.
Interactive: group work on a case; discussion of attitudes toward
advantages and disadvantages of screening.
Allowed for acquisition of communication skills through role
playing of a consultation with a patient undergoing a general
medical examination.
Offered educational material: a booklet summarizing the
recommendations, flow charts for patients’ records and information
pamphlets for patients.



Outcome measures

Immediately after each visit the SPs completed a question-
naire, coding the physician’s performance of the physical exami-
nation and counselling; they also submitted any test requisition
forms they had received. Physical abnormalities perceived by
physicians during examinations, as reported by SPs, were taken
into account as potential confounders.

The primary outcome measures were 2 scores: the total num-
ber of items recommended by the CTFPHC7 for inclusion in the
PHE (i.e., those having an A/B score because of good or fair evi-
dence to support inclusion) that were performed or ordered dur-
ing both visits (there were 10 such items for men and 13 for
women, for ideal and maximal scores of 23) and the total number
of items recommended for exclusion (i.e., those having a D/E
score because of good or fair evidence to support exclusion) that
were performed during both visits (there were 4 such items for
both men and women, for an ideal score of 0 and a maximal score
of 8). The secondary outcome measure was the total number of
tests ordered that were not the subject of specific recommenda-
tions (e.g., measurement of the serum levels of liver enzymes and
creatinine), identified as the “other tests” score.

Sample size determination

The rate of performing or ordering A/B items was estimated at
40% and that of D/E items 30%.10  We set the target sample size
to demonstrate a 20% increase and a 20% decrease, respectively,
with an α error level of 0.05 and a power of 80%. We needed to
recruit 135 physicians; assuming a participation rate of 45%,10 we
needed to approach 300 eligible physicians.

Statistical analysis

We assessed the validity of the scenarios by calculating the
percentage agreement between the scenarios and the SPs’ perfor-
mances. We used the overall percentage agreement and κ statis-
tics to determine the interobserver agreement in coding of physi-
cian performance by the SPs and the research associate.14 Multiple
linear regression models were adjusted for workshop exposure and
for the physician and patient characteristics likely to explain the
variation in scores, as well as for interactions between workshop
exposure and physician variables.

Results

Study population

Of the 364 physicians responding to the invitation, 230
were eligible to participate in the study; 108 (47%) of the
eligible physicians, from 55 clinics, agreed to participate.
Among the eligible physicians those who did not agree to
participate were comparable to the participants except
that the participants included more graduates of family
medicine training programs. Sixteen participants (15%)
did not complete the study: 3 withdrew their consent, and
13 stopped accepting new patients before the SPs were
ready to visit them. Five physicians saw only one SP each.
Therefore, the analyses encompassed 87 physicians. Ran-

domization was broken by change in workshop-exposure
status for 21 physicians assigned to the exposed group and
7 physicians assigned to the nonexposed group. This
“crossing over” was due almost exclusively to delays in
obtaining appointments for SPs within the period set by
the random assignment. Also, some physicians could not
attend the workshop because of last-minute changes in
their schedule. Consequently, the exposed group was
composed of 31 physicians and the nonexposed group 56
(Fig. 1). Eight physicians (9%) suspected that 14 visits
(8%) were by an SP; these visits were excluded from
analysis.

The 2 study groups were comparable except for length
of SP visit, which was greater (p = 0.04) for the exposed
group (Table 2). The study participants were comparable
to the other workshop attendees in terms of demographic
and practice variables and evaluation of the workshop.

Use of screening tests
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Declined study
participation

n = 122

Eligible physicians
n = 230

Agreed to participate
n = 108

R

Not exposed
n = 49

Exposed
n = 59

Withdrew from trial
n = 5

Withdrew from trial
n = 11

Participating physicians
n = 44

Participating physicians
n = 48

Appointment problems for
one of the SPs

n = 2

Appointment problems for
one of the SPs

n = 3

Participating physicians with
no appointment problems

n = 42

Participating physicians with
no appointment problems

n = 45

Final exposure
n = 56

Final exposure
n = 31

21 7

Fig. 1: Recruitment, randomization process and subsequent
crossover of study participants. SP = standardized patient.



However, the study participants expressed slightly greater
agreement with the CTFPHC recommendations 
(p = 0.03).

Validation of scenarios and coding

The degree of conformity with the standard scenarios
was high: 93.5% and 84.8% for the female and male SPs,
respectively. The degree of conformity in coding was also
high: 90.5% (κ = 0.66) for the female SPs and 90.1% (κ =
0.68) for the male SPs.

Effect of workshop on physician performance

Table 3 summarizes the data on each of the items for
which information was collected by the SPs. The CAGE
questionnaire,15 for detection of excessive alcohol use (C =
cut down; A = annoyed; G = guilty; E = eye opener), was
never used. Smoking cessation was addressed more fre-
quently with the women SPs, whose reason for the visit in-
cluded concern about cardiovascular disease.

Exposure to the workshop had no impact on the A/B
score (Table 4), the exposed physicians performing or or-
dering an average of only 0.28 fewer items than the nonex-
posed physicians (adjusted means 12.07 and 12.35; r =
–0.28; 95% confidence interval [CI] = –1.63 to 1.08). How-
ever, workshop exposure was the variable with greatest im-
pact on both the D/E score and the “other tests” score: the
exposed physicians ordered an average of 1.62 fewer D/E
tests (adjusted means 1.55 and 3.17; r = –1.63; 95% CI =
–2.50 to –0.75) and 2.94 fewer other tests (adjusted means
3.59 and 6.53; r = –2.95; 95% CI = –5.10 to –0.79).

In addition, physicians with less than 11 years of experi-
ence ordered an average of 1.32 fewer D/E tests (r = –1.32;
95% CI = –2.32 to –0.32) and 2.59 fewer other tests (r =
–2.59; 95% CI = –5.05 to –0.14).

Only length of visit was associated with the A/B score:
during visits lasting less than 20 minutes the physicians per-
formed or ordered 1.40 fewer items (r = –1.4; 95% CI =
–2.7 to –0.09).

Because the unit of analysis was the physician and not
the clinic, we considered the possibility of contamination in
the 23 clinics with more than one study participant. In only
one instance did a study physician detect an SP in the
month preceding visits by SPs to a colleague. It is possible
that study participants did not notify us of their suspicion
but discussed it with their colleagues. We hypothesized
that in that case there would be more homogeneity within
the clinics that had more than one study participant. In
fact, there were no differences in mean scores and standard
deviations between the physicians from multiple-partici-
pant clinics and those from single-participant clinics.

Interpretation

Our results suggest that a short interactive workshop
can decrease the ordering of unnecessary screening tests
for adults who consult for check-ups. This finding could
have major implications, given the low cost of the inter-
vention relative to the costs and potential harm of unnec-
essary tests.

The strengths of this study were the rigour of the SP
methodology, the blinding of exposure to the intervention
and to the SP coding, and the duration of follow-up. The
high conformity of both scenario and coding and the low
rate of SP detection confirm that we attained the state of
the art in SP methodology.12,13

The main limitation of the study was the failure to main-
tain randomization. Still, we are confident that no system-
atic bias occurred, for 3 reasons: the shift from one group to
another was not attributable to the intervention, blinding
was preserved, and the characteristics of the physicians in
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Table 2: Characteristics of study physicians not exposed or exposed to the
workshop in a comparative trial

Characteristic
Not exposed

n = 56
Exposed
n = 31

Age (yr), mean (and standard deviation [SD]) 41.6 (7.5) 41.6 (8.2)
Male, no. (and %)     38 (68)     19 (61)
Training,* no. (and %)     n = 54     n = 27
Family medicine     28 (52)     15 (56)
Rotating internship and other     26 (48)     12 (44)
Practice setting,* no. (and %)     n = 55     n = 30
Private practice     51 (93)     24 (80)
Community health centre       4   (7)       6 (20)
Years of experience,* no. (and %)     n = 54     n = 28
< 11     14 (26)       6 (21)
11–20     24 (44)     12 (43)
> 20     16 (30)     10 (36)
Visit length (min), mean (and SD) 23.5 (8.7)       28.4 (10.5)

*Some values were missing for these variables.



the exposed and nonexposed groups were comparable.
Recruiting physicians who were accepting new patients

proved to be more difficult than we had expected. CME re-
quiring the participation of many physicians on set dates,
particularly if the timing of outcome measurements is an is-
sue, is the most challenging type of intervention.

Our results add to the body of knowledge showing that
interactive CME sessions can change professional prac-
tice.3,5,17 We had an impact on a relatively complex behav-
iour with a simple and low-cost intervention. We believe
that our workshop was effective because its content was

based on a sound understanding of the reasons family
physicians are reluctant to implement D/E recommenda-
tions,9 it was offered under the auspices of recognized orga-
nizations relying on an existing CME structure, and it al-
lowed for acquisition of communication skills through role
play. Also important is the fact that it was given in each
participant’s clinic: in addition to permitting interaction
with significant peers during the workshop, this feature
may have increased the impact of the intervention by in-
ducing further formal or informal discussion about the
content of the workshop.

Use of screening tests
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Table 3: Performance of the nonexposed and exposed physicians who were visited by 2 standardized patients (SPs)
each, as scored by the SPs

No. (and %) of physicians performing or ordering item

Female SPs Male SPs

Screening item*
Nonexposed

n = 55
Exposed
n = 30

Nonexposed
n = 54

Exposed
n = 30

A/B recommendations

Evaluation of amounts of alcohol consumed 20 (36) 13   (43) 40   (74) 24   (80)

CAGE questionnaire†          0   (0)          0     (0)            0     (0)        0    (0)

Blood pressure measurement 54 (98) 30 (100) 54 (100) 30 (100)

Clinical breast examination 35 (64) 23   (77) – –

Mammography 37 (67) 20   (67) – –

Papanicolaou test‡ – – – –

Cholesterol testing 51 (93) 30 (100) 52   (96) 27   (90)

Fasting plasma glucose test§ 50 (91) 28   (93) 51   (94) 26   (87)

Counselling on dietary fibre and fats 15 (27) 13   (43) 18   (33) 10   (33)

Counselling on calcium 13 (24)          8   (27) – –

Counselling on physical activity 21 (38) 18   (60) 26   (48) 18   (60)

Counselling on smoking cessation 45 (82) 24   (80) 32   (59) 19   (63)

Counselling on nicotine replacement therapy/aids 22 (40) 15   (50) 14   (26)   9   (30)

Tetanus vaccination          3   (5)          4   (13)            3     (6)   4   (13)

D/E recommendations

Urinalysis 27 (49) 15   (50) 36   (67) 15   (50)

Chest radiography for smokers 13 (24)          4   (13) 16   (30)        5   (17)

Resting electrocardiography 13 (24)          2     (7) 16   (30)        1     (3)

Bone density testing           3   (5)          2     (7) – –

Screening for prostate-specific antigen – – 32   (59)    9   (30)

C recommendations

Mouth examination 26 (47) 18   (60) 39   (72) 22  (73)

Digital rectal examination‡          5   (9)          4   (13) 29   (54) 18  (60)

Blood count 43 (78) 19   (63) 44   (81) 14  (47)

Testing stool for occult blood (general population)
         2   (4)          1     (3)            2     (4)        1    (3)

Sigmoidoscopy (general population)          0   (0)          0     (0)            1     (2)        0    (0)

Testing for thyroid-stimulating hormone (women only) 37 (67) 12   (40) – –

Counselling on sun exposure          1   (2)           2    (7)            0     (0)  5  (17)

*Classified according to the Canadian Task Force on Preventive Health Care (CTFPHC): 7 A and B, those for which there is strong or good evidence, respectively, to include the item in
the periodic health examination (PHE); D and E, those for which there is good or strong evidence, respectively, to exclude the item from the PHE; C, those for which there is no
evidence supporting inclusion or exclusion of the item. C recommendations were not suitable for analysis in this study.
†Note: C = cut down; A = annoyed; G = guilty; E = eye opener.15

‡The SPs were given excuses to avoid these items.
§In 1994 this item was not part of the recommendation update for the general population. Since then the Canadian Diabetes Association16 has recommended screening every 3 years
for asymptomatic adults over 45 years of age; this recommendation was included at the workshop.
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Table 4: Scores of the nonexposed and exposed physicians

Scores Nonexposed Exposed

A/B recommendations
Crude mean (and SD) 12.2 (2.6) 13.2 (2.9)
Minimum, maximum 6, 19 9, 20
Adjusted mean* 12.35 12.07
D/E recommendations
Crude mean (and SD) 2.9 (1.6) 1.8 (1.6)
Minimum, maximum 0, 6 0, 6

Adjusted mean† 3.17 1.55

Other tests
Crude mean (and SD) 6.1 (3.8)         3.4 (3.1)
Minimum, maximum 0, 17 0, 11

Adjusted mean‡ 6.53 3.59

*r = –0.28; 95% confidence interval (CI) =  –1.63 to 1.08.
†r = –1.63; 95% CI =  –2.50 to –0.75.
‡r = –2.95; 95% CI =  –5.10 to –0.79.
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