
Research

Recherche

Dr. Lemelin is Associate
Professor, Dr. Hogg is
Professor, and Mr. Baskerville
is Assistant Professor with the
Department of Family
Medicine, University of
Ottawa, Ottawa, Ont.

This article has been peer reviewed.

CMAJ 2001;164(6):757-63

ß See related article page 790

Abstract

Background: Although there is much room for improvement in the performance
of recommended preventive manoeuvres, many inappropriate preventive in-
terventions are being done. We evaluated a multifaceted intervention, deliv-
ered by nurses trained in prevention facilitation, to improve prevention in pri-
mary care.

Methods: Forty-six health service organizations (HSOs) were recruited from 100
sites in Ontario. After baseline data were collected, we randomly assigned the
practices to either an 18-month (July 1997 to December 1998) multifaceted in-
tervention delivered by 1 of 3 nurse facilitators (23 practices) or no intervention
(23 practices). The unit of intervention and analysis was the medical practice.
The outcome measure was an overall index of preventive performance, which
was calculated as the proportion of eligible patients who received 8 recom-
mended preventive manoeuvres less the proportion of eligible patients who re-
ceived 5 inappropriate preventive manoeuvres.

Results: One HSO, in the intervention group, was lost to follow-up. Before the in-
tervention, the index of preventive performance was similar for the intervention
and control groups (31.9% [95% confidence interval (CI) 27.3%–36.5%] and
32.1% [95% CI 27.2%–37.0%] respectively). At follow-up the corresponding
values were 43.2% (95% CI 38.4%–48.0%) and 31.9% (95% CI 26.8%–
37.0%), for an absolute improvement in the intervention group of 11.5% (p <
0.001). The mean proportion of eligible patients who received the recom-
mended manoeuvres was 62.3% (95% CI 58.2%–66.4%) in the intervention
group, as compared with 57.4% (95% CI 54.1%–60.7%) in the control group,
for an absolute improvement of 7.2% (p = 0.008). The corresponding values for
the inappropriate manoeuvres were 19.1% (95% CI 15.6%–22.6%) and 25.5%
(95% CI 20.0%–31.0%), for an absolute improvement of 4.4% (p = 0.019).

Interpretation: The tailored multifaceted intervention delivered by nurse facilitators
was effective in modifying physician practice patterns and significantly im-
proved preventive care performance.

The Canadian Task Force on Preventive Health Care (formerly the Can-
adian Task Force on the Periodic Health Examination) has established
guidelines for the delivery of preventive care1,2 that are supported by clini-

cal evidence as effective. Evidence-based guidelines are not self-implementing.3–5

Changing physicians’ long-held patterns of behaviour and the environments in
which they work is complex and difficult. Unless the barriers to change can be
overcome and action taken to improve compliance, efforts to develop evidence-
based guidelines will be wasted.6

Programs that address physician knowledge alone, such as traditional continu-
ing medical education and dissemination of guidelines, are insufficient to change
practice behaviour.3,4,7,8 In addition, single interventions are less likely to result in
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significant improvement of practice behaviour than inter-
ventions using 2 or more strategies in an intensive com-
bined intervention.4,9–13 A systematic review of 102 ran-
domized controlled trials showed that single interventions
such as educational materials, reminder systems, and audit
and feedback had modest or negligible practical effects
when used alone.10 However, combined intervention
strategies resulted in significant changes in physician be-
haviour and health outcomes.4,10 Bero and colleagues5 re-
viewed 18 systematic reviews on improvement to profes-
sional performance and determined that multifaceted
interventions were effective. An organized system of ap-
propriate sets of tools can increase preventive care in pri-
mary care practice.14–25

By its nature, facilitation is multifaceted. In the United
Kingdom specially trained nurse facilitators organized pre-
ventive care in busy practitioners’ offices using approaches
such as academic detailing, chart audit and feedback for the
prevention and early detection of cardiovascular disease.26,27

In the United States the health facilitator model was shown
to be efficacious in establishing office routines and signifi-
cantly improved the provision of services for the early de-
tection and prevention of cancer.15 Hulscher and associ-
ates19 found that adapting the facilitator intervention by
tailoring activities to the needs of the practice was effective
in improving adherence for 6 of 10 office organizational
guidelines.

Most studies on prevention have been done in a fee-for-
service setting and have involved 1 or a few recommended
preventive manoeuvres. None has measured the perfor-
mance of inappropriate preventive measures or the rate of
uptake of various methods to improve prevention over
time. We describe a randomized controlled field trial of a
tailored multifaceted intervention to improve preventive
care in capitation-based family practices.

Methods

The intervention involved health service organizations (HSOs)
in Ontario. HSOs are community primary care practices that have
a payment system based primarily on capitation. There are 72
physician-sponsored HSOs at 100 different sites in Ontario, most
of which are urban and located in the Toronto/Hamilton area.

Recruitment of HSO practices into the study involved repeated
mailings followed, when necessary, by a telephone call from a
physician recruiter. Recruitment continued until the required
number of HSOs provided informed consent to participate in the
study. Four HSOs located in remote areas were excluded because
of cost, and the HSO in which we work was also excluded.

There were 20 practices per study group, for a total of 40 prac-
tices. This allowed the detection of a mean difference of 0.09 in
the preventive performance index between the intervention and
control groups with an α value of 0.05 and 80% power. The sam-
ple size for patient medical records was based on a precision of
± 0.02 with 95% confidence for the preventive performance in-
dex. A total of 4000 patient charts, or 100 patient charts per prac-
tice, were reviewed at both baseline and follow-up.

This was a clinical trial using facilitators to improve preventive

care. The randomization process and progress through the study
are shown in Fig. 1. After all baseline measurements were com-
pleted we randomly assigned practices to either the intervention
or the control group. The primary care practice (1 to 6 doctors)
was the unit of randomization and the unit of analysis. The pri-
mary study comparison was between the intervention and control
practices with respect to changes from baseline (May 1997) to the
end of the intervention period (Dec. 31, 1998) in the performance
of 8 recommended and 5 inappropriate preventive manoeuvres.
The study was approved by the Ottawa Civic Hospital Ethics Re-
view Board.

The intervention involved 3 prevention facilitators who had
master’s degrees in community nursing and experience in facilita-
tion. The facilitators completed a 30-week intensive training pro-
gram before being assigned to intervention practices. The train-
ing involved course work, assignments and practical experience in
an HSO practice setting.

Each facilitator had primary responsibility for up to 8 primary
care practices. Practice assignment was done according to geo-
graphic proximity to the facilitators’ residences. The facilitators
had no interaction with the control practices. The latter were told
that they were involved in a study on prevention but were not told
which manoeuvres were being measured.

The intervention is described in detail elsewhere.28 The facili-
tators called each intervention practice, arranged an appointment
with the lead physician and were introduced to the practice staff.
They used 7 intervention strategies, identified from reviews of the
literature, that were designed to change practice patterns and im-
prove preventive care performance10,11 (Box 1). They discussed the
strategies with the physicians and practice staff, working with
them to adapt the strategies to the practice needs and wishes.
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Fig. 1: Randomization process and progress through the study.
R = randomization.
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Followed up   n = 23
• Baseline measures before

randomization (October 1996 to
March 1997)

• Follow-up measures (December
1998 to March 1999)

Completed trial
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They provided references to physicians when appropriate and
gave performance feedback using miniaudits. They provided
management support to practices and followed a quality-improve-
ment framework similar to that proposed by Leininger and col-
laborators18 (Box 2). During the
study they organized a conference
on disease prevention.

The intervention lasted 18
months. During this period each
practice was visited an average of
33 (range 21–50) times, with an
average visit length of 1 hour and
45 minutes.

The intervention used the rec-
ommendations of the Canadian
Task Force on Preventive Health
Care.2 Eight grade A and B, and 5
grade D preventive manoeuvres
were chosen by a panel of practising
family physicians to represent a
broad spectrum for both male and
female adult patients (Appendix 1). The nurse facilitators and the
physicians in the intervention group were aware of the preventive
manoeuvres under study but were instructed not to limit preven-
tive care efforts to these manoeuvres.

We calculated 3 outcome measures: an overall index of pre-
ventive performance, an up-to-datedness index and an inappro-
priateness index. The preventive performance index was the pro-
portion of eligible patients who received the recommended
preventive manoeuvres less the proportion of eligible patients
who received the inappropriate preventive manoeuvres. The up-
to-datedness index was the proportion of recommended manoeu-
vres done, and the inappropriateness index was the proportion of
inappropriate manoeuvres done.

We conducted a secondary analysis of each manoeuvre to
show which were most affected by the intervention.

We collected outcome data from the time the study began to
track the rate of improvement in prevention over time. We ana-
lyzed preventive performance after 9 months, 15 months and 18
months according to the date of the patient’s last visit, as deter-
mined by the chart audit.

The facilitators conducted a prerandomization review of 100
patient charts per practice. Chart auditors reviewed 100 charts per
practice at follow-up. Both recorded preventive manoeuvres per-
formed during the previous 2 years. Preventive manoeuvres were
excluded if there was any indication that they were done for diag-
nostic reasons. Both baseline and follow-up samples were chosen
randomly, and the data were entered directly into a laptop com-
puter. The chart auditors were blinded as to the status of the
practices and the assessment of outcomes. Interrater reliability
was determined through assessment of a sample of each audit by
an independent reviewer. If more than 5 of 20 charts were coded
incorrectly, the entire 100 charts were audited again. The concor-
dance between auditors was 85.4% (kappa = 0.71) at baseline and
84.4% (kappa = 0.69) at follow-up.

The documentation of such preventive manoeuvres as coun-
selling depended on physician charting, whereas other manoeuvres,
such as mammography, were documented with a laboratory report
in the chart. To ensure that changes in prevention performance in
the intervention group were due to improved performance rather
than improved charting, we administered a pre- and postinterven-
tion patient telephone survey for folic acid supplementation, smok-

ing cessation counselling and hypertension treatment. We then
compared the survey results with those of the chart audit.

The telephone interview was conducted with a random sam-
ple of 25 patients per 100 audited charts. Patients with a diagno-

sis of hypertension were asked
whether they had been prescribed
any medication, patients who
smoked were asked whether they
had been counselled to quit smok-
ing, and female patients aged 19–36
were asked whether they had been
counselled to take folic acid. All pa-
tients provided informed consent
before completing the interview.

Analytical methods for the vari-
ous end points in the study took
into account the measurement
level, frequency and nature of each
of the outcome variables. We com-
pared the intervention and control
groups to determine whether there

were any significant differences. Cross-tabulations using a χ2 test
and Fisher’s exact test were used to examine categorical data and
compare groups. We used Student’s t-test for independent
groups for comparisons of continuous data. To test for signifi-
cant differences in end points between the intervention and con-
trol groups, we analyzed end points using general linear model
repeated-measures analysis of variance, where end points mea-
sured at baseline and follow-up were treated as within-subject
factors or dependent variables, and the intervention group was
the between-subjects factor or independent variable. Mean pro-
portions and 95% confidence intervals (CIs) were computed.
Significant interaction effects were further analyzed with a least-
significant-difference post-hoc test to evaluate mean differences.
We used general linear model analysis of variance to test for dif-
ferences between the study groups in preventive performance
index after 9 months, 15 months and 18 months of intervention.
Finally, we used Student’s t-test for independent groups to test
for significant differences between the 2 groups in the mean
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Box 1: Intervention strategies designed to
improve preventive care performance10,11

Audit and ongoing feedback

Consensus building

Opinion leaders and networking

Academic detailing and education materials

Reminder systems

Patient-mediated activities

Patient education materials

Box 2: Quality improvement steps taken by the
prevention facilitators18

• Presented preventive performance rates before
intervention

• Facilitated the development of a practice policy for
preventive care

• Assisted in the setting of goals and desirable levels of
performance

• Assisted in the development of a written plan for
implementing preventive care

• Assisted in the development and adaptation of tools
and strategies to implement the prevention plan

• Facilitated meetings to assess progress and modify the
plan if necessary

• Conducted performance feedback to measure the
effect of changes made



proportion of patients who received 13 preventive manoeuvres
according to chart audit and 3 preventive manoeuvres according
to patient self-report.

Results

Of the 95 HSOs contacted, 49 were not randomized: 30
refused to participate, and 19 initially agreed to participate
but did not sign consent. Thus, 46 practices (48.4%) were
recruited, of which 23 were assigned to receive the inter-
vention. One HSO, in the intervention group, was lost to
follow-up because the practice had moved. Participating
physicians were younger than nonparticipants (p < 0.001)
and were more likely to be female (p = 0.001). However,
the intervention and control practices did not differ signifi-
cantly in any of the measured demographic characteristics
(Table 1).

The mean proportions of eligible patients who received
the preventive manoeuvres, as determined by chart audit, are
shown in Table 2. For grade A and B manoeuvres, the im-
provement in performance was significantly higher for the
intervention group than for the control group for folic acid
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Table 1: Characteristics of the intervention and control
practices

Characteristic

Intervention
practices
n = 22

Control
practices
n = 23

% group practices 77.3 60.9
% university affiliated 54.5 52.2
% in communities with
  population > 50 000 86.4 65.2
Mean no. of physicians per
  group practice 2.91 2.70
Mean year of graduation from
  medical school 1975 1975
Mean % of female physicians per practice 12.6 20.4
Mean no. of registered nurses
  per practice 1.16 1.64
Mean patient roster size per practice 4317 3874
Mean no. of patients seen per day
  per practice 34.4 33.0
Mean % of female patients served
  per practice 53.4 53.8
Mean age of patients served, yr 46.4 46.8

Table 2: Preventive manoeuvres performed in the intervention and control practices before and after the intervention, as
determined from patient chart review

Mean % of eligible patients

Intervention practices Control practices

Preventive manoeuvre
Before

intervention
After

intervention Change
Before

intervention
After

intervention Change

Difference in
change between
intervention and
control practices

Grades A and B

Folic acid supplementation 6.9 21.6 14.7 9.3 12.9 3.6 11.1†
Smoking cessation counselling 37.6 41.2 3.6 40.5 38.7 –1.8 5.4

Hypertension treatment 82.2 79.7 –2.5 65.9 81.7 15.8 –18.3‡
Mammography in women aged
  50–69 yr 53.6 67.5 13.9 53.4 58.7 5.3 8.6
STD screening 14.2 21.6 7.4 21.7 20.6 –1.1 8.5
Papanicolaou smear 60.8 66.2 5.4 57.9 59.1 1.2 4.2

Influenza vaccination 46.1 64.8 18.7 49.4 53.4 4.0 14.7†
Blood pressure measurement 68.6 75.1 6.5 69.9 72.4 2.5 4.0

Overall up-to-datedness 52.3 62.3 10.0 54.6 57.4 2.8 7.2‡

Grade D

Proteinuria screening 21.4 13.5 –7.9 24.8 24.7 –0.1 –7.8‡
Blood glucose screening 25.4 27.9 2.5 26.1 33.7 7.6 –5.1†
Prostate-specific antigen testing 16.7 28.4 11.7 20.5 24.6 4.1 7.6
Chest radiography 2.4 3.9 1.5 5.2 5.0 –0.2 1.7
Mammography in women aged
  40–49 yr* 12.3 12.0 –0.3 5.5 9.9 4.4 –4.7

Overall appropriateness 20.5 19.1 –1.4 22.5 25.5 3.0 –4.4†

Overall preventive performance 31.9 43.2 11.3 32.1 31.9 –0.2 11.5§

*This was a grade D manoeuvre at the time of the study; the Canadian Task Force on Preventive Health Care has recently changed it to a grade C manoeuvre.29

†p < 0.05.
‡p < 0.01.
§p < 0.001.



supplementation (p = 0.014) and influenza vaccination (p =
0.012). For hypertension treatment, there was a significant
improvement in the control practices (p = 0.009). For grade
D manoeuvres, there was significant improvement in the in-
tervention practices for blood glucose screening (p = 0.016)
and proteinuria screening (p = 0.01). For prostate-specific
antigen screening and routine chest radiography, there was a
trend toward better improvement in the control practices.

Before the intervention the preventive performance in-
dex was similar for the intervention and control groups
(31.9% [95% CI 27.3%–36.5%] and 32.1% [95% CI
27.2%–37.0%] respectively). At follow-up the correspond-
ing values were 43.2% (95% CI 38.4%–48.0%) and 31.9%
(95% CI 26.8%–37.0%). The absolute improvement in the
intervention group was 11.5% (p < 0.001).

In the intervention group the up-to-datedness index was
52.3% (95% CI 48.6%–56.0%) before the intervention and
62.3% (95% CI 58.2%–66.4%) after the intervention. The
corresponding values for the control group were 54.6%
(95% CI 51.0%–58.2%) and 57.4% (95% CI 54.1%–
60.7%). The absolute improvement in the intervention
group was 7.2% (p = 0.008).

The intervention practices performed fewer inappropri-
ate manoeuvres at follow-up than the control practices (in-
appropriateness index 19.1% [95% CI 15.6%–22.6%] v.
25.5% [95% CI 20.0%–31.0%]). The absolute improve-
ment in the intervention group was 4.4% (p = 0.019).

Fig. 2 shows the improvement in preventive perfor-
mance index over time for the intervention and control
groups. Only in the last 3 months of the study were all the
preventive manoeuvres adopted by the intervention prac-
tices. The interaction effect between the control and inter-
vention groups over time was significant, with the last 3
months showing the most improvement (p < 0.001).

The total number of patients contacted by telephone
was 1150, or 100% of the target number. Overall, 1981
telephone calls were made, of which 779 (39.3%) were un-

successful in reaching the patient; of the 1202 contacted, 52
(4.3%) refused to be interviewed. There was a higher ab-
solute rate of folic acid supplementation and smoking ces-
sation counselling indicated from the patient survey than
from the chart audit, but a higher rate of hypertension
treatment indicated from the chart audit than from the pa-
tient survey. The difference in overall prevention rates be-
tween the chart audit and the patient survey was the same
before and after the intervention (Table 3).

Interpretation

Our rate of improvement in preventive care perfor-
mance, 11.5%, is comparable to the rates reported for other
multifaceted interventions to change preventive perfor-
mance in which more than 5 preventive manoeuvres were
targeted for change (9.2%,15 13.3%23 and 12.9%25). These
results might appear modest; however, the potential effect
of an improvement of 11.5% for 13 different preventive in-
terventions on an entire population served by family physi-
cians is considerable. In addition, the improvement in over-
all prevention may be an underestimate, since it was only in
the last 3 months of the study that all the prevention tools
were introduced. Comparison of data from the patient sur-
vey and the chart audit showed that it was unlikely that the
changes were due to improvement in charting alone.

Our study has several strengths: the rigorous random-
ized controlled trial design, a primary outcome measure
that considered a large number of both recommended and
inappropriate preventive manoeuvres supported by the evi-
dence-based guidelines of the Canadian Task Force on
Preventive Health Care, data collection by both chart audit
and patient survey, and the community practice setting.
Audits were performed by the nurse facilitators before ran-
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Fig. 2: Mean index of preventive performance for 4497 eligi-
ble patients in the intervention and control practices over the
intervention period.
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Table 3: Performance of 3 grade A and B manoeuvres before
and after the intervention, as determined by patient survey
and chart review

Mean % of eligible patients
from intervention practices

Manoeuvre; method
Before

intervention
After

intervention

Folic acid supplementation
Patient survey 18.0 30.0
Chart review 6.9 21.6
Absolute difference 11.1 8.4

Smoking cessation counselling
Patient survey 64.0 73.0
Chart review 37.6 41.2
Absolute difference 26.4 31.8

Hypertension treatment
Patient survey 74.0 69.0
Chart review 82.2 79.7
Absolute difference –8.2 –10.7



domization, and follow-up audits were performed by differ-
ent auditors, who were blinded as to the status of the prac-
tices and the assessment of outcomes. Both the facilitators
and the chart auditors had high interrater reliability coeffi-
cients. Finally, to our knowledge, there are no previous re-
ports of an intervention aimed at decreasing the use of in-
appropriate preventive manoeuvres. The ability to decrease
the performance of such manoeuvres is novel and is impor-
tant in that it may prevent harm to patients from unneces-
sary interventions.

There are several weaknesses to our study. The study
practices were self-selected and not representative of all
HSOs in Ontario. Physicians in nonparticipating HSOs
were more likely to be older and male than physicians in
the participating HSOs. The physicians in the intervention
group knew what the outcome measures were, whereas
those in the control group did not. This may have resulted
in a slight cointervention effect. However, such an effect is
unlikely since prevention is very difficult to improve using
complex interventions such as ours, and the mere knowl-
edge of outcome measures is unlikely to be a significant
factor, especially over an extended period. For a compre-
hensive manoeuvre-by-manoeuvre comparison between
the intervention and control groups, a larger sample would
have been necessary. The small number of HSO practices
in Ontario did not allow for this. Our inability to decrease
prostate-specific antigen testing may have been due to con-
tradicting guidelines and media pressure to perform this
test. Finally, we cannot generalize our findings to other
practices. However, it has been shown that in Ontario, fee-
for-service and capitation-based primary care practices do
not differ in their characteristics,30 preventive care perfor-
mance31 or rates of hospital use.32

Conclusion

Changing medical practice to improve preventive care is
complex. A tailored multifaceted approach delivered by
nurse facilitators can significantly improve the preventive
care performance of capitated primary care physicians.
More research is needed to explain which elements of com-
plex interventions work, the theory behind why they work,
and whether they are cost-effective. The development and
adoption of standards for methods and measurement tools
in studies of prevention would help in comparing various
intervention strategies. Finally, although governments and
medical colleges focus mainly on continuing medical edu-
cation to change physician behaviour and ensure quality of
care, information transfer is not enough. The use of facili-
tators is more likely to change physician behaviour than
traditional update courses.
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Appendix 1: Preventive manoeuvres studied2

Grades A* and B†
Folic acid supplementation for primary prevention of neural tube
  defects
Smoking cessation counselling and nicotine replacement therapy
Treatment of hypertension

Mammography and clinical breast examination for women 50–69 yr
STD screening in high-risk groups
Papanicolaou smear for sexually active women

Influenza vaccination for patients ≥ 65 yr

Blood pressure measurement for patients 21–64 yr

Grade D‡
Proteinuria screening
Blood glucose screening

Prostate-specific antigen testing for men ≥ 50 yr

Chest radiography
Mammography for women 40–49 yr

*There is excellent evidence from repeated randomized controlled trials to sup-
port the manoeuvre.
†There is good evidence from cohort and case–control studies to support the
manoeuvre.
‡Not recommended on the basis of fair evidence not to perform the manoeuvre.
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