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Cardiovascular disease (CVD) remains a major
contributor to morbidity and mortality in North
America. Disease incidence has been linked to
numerous risk factors, among them high blood
pressure, smoking, and elevated serum choles-
terol (S.CHOL). Increasingly, evidence supports

the belief that reduction of risk factors can delay
or prevent the onset of disease, lower morbidity
and premature death rates, and improve the pop-
ulation’s health. Heart Health initiatives at both the
individual and the population levels are ongoing
across North America1,2 and in Europe.

Many factors interact to determine levels of
cardiovascular (CV) risk, and a multifactorial
approach is required to make meaningful change
in health status. Health professionals have an
important role to play in the approaches imple-
mented. Among health professionals, physicians
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are important in the reduction of CV risk. Their
knowledge is highly valued by patients,3 more
than 70% of the population visit them yearly,4

and they see themselves as having an important
role in this area.5

A baseline study5 involving 50 family physi-
cians revealed that, although physicians held a
positive attitude toward preventive activities, there
existed several barriers to the effective integration
of these activities into practice. These barriers are
discussed in detail elsewhere;6 however, in sum-
mary, they included perceived lack of knowledge
and skills, barriers within the practice environment,
and the perception that reinforcement for inte-
gration of preventive activities was low.

Based on this needs assessment study, we
developed an educational program as well as
physician education materials. We report here on
a test of the effectiveness of a systematically
developed educational intervention to enhance
physician involvement in cholesterol-lowering
practices.

Study Hypotheses

The study was designed to test two hypotheses: (1)
physicians who participate in a multifaceted edu-
cational intervention addressing the identification
and management of patients with elevated S.CHOL
will demonstrate better achievement of the program
educational objectives, as measured by patient
management records and patient interviews, than
physicians who have not participated; (2) when
physicians participate in this educational inter-
vention, there will be positive benefits to patient
health, as measured by reduced levels of total
S.CHOL in their patients.

Background and Related Literature

Much debate has concerned whom to screen for
elevated S.CHOL and at what levels to intervene.
In general, recommendations for intervention are
very similar, emphasizing a dietary intervention
for at least 6 months, as the initial management for

patients with elevated S.CHOL.7,8 Much less atten-
tion has been given to how family physicians can
intervene effectively within the context of regu-
lar practice. Recent surveys of physicians indicate
that simply providing guidelines is insufficient to
alter practices.9,10 There is growing evidence that
a multifaceted approach is required to effect
changes in physician practices. A recent review of
50 randomized trials in continuing medical edu-
cation11 concluded that to encourage sustained
change in physician behavior requires a combi-
nation of both education and changes in the prac-
tice environment, which enable or reinforce the
new practices.

The PRECEDE model, which guided our
baseline study,5 provided a useful framework for
the design and analysis of a multifaceted educa-
tional intervention.12 The model posits multiple fac-
tors which affect behavior, including factors that
predispose an individual to certain behaviors such
as knowledge; those that enable the behavior,
such as skills; and reinforcing factors, such as
patient satisfaction. A recently reported study
within the Pawtucket Heart Health Program13 also
applied this classification of determinants of physi-
cian behavior to an educational intervention in
cholesterol lowering.

Two recent studies reported that, since the
advent of continuing education campaigns and
exposure to cholesterol-related practice guide-
lines, physician practices have improved in this
area.14,15 However, in both studies, physicians
felt less effective in changing cholesterol levels
than other risk factors and they wished to have
further information on cholesterol management.
These findings matched those in our baseline
study.5

This study examined the effect of an educa-
tional intervention on the physicians’ manage-
ment of persons identified to have elevated
S.CHOL. We report here on (1) the patient man-
agement behavior of study physicians, as measured
by an audit of participating physicians’ records; (2)
the dietary counselling practices of study physi-
cians, as measured by a structured telephone
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interview with patients-in-care; and (3) the effect
on patient health as determined by measures of
serum lipid levels.

Methods and Procedures

Sample Selection

Arandom sample of physicians was drawn from the
mailing list of all Nova Scotian physicians, main-
tained by the Division of Continuing Medical Edu-
cation at Dalhousie University. From those in full-
time family practice, with 5 to 25 years of practice
experience, an initial list of 255 names was gener-
ated. Dalhousie faculty members were removed;
also, only the first name of a shared practice was
retained. As a result, 38 of the 255 physicians were
ineligible. Of the remaining 217, 59 (27.2%) entered
the study. Reasons for nonentry included the fol-
lowing: no response = 30; too busy = 86; no longer
in general/family practice = 14; moved or moving
= 9; in part-time practice = 7; inadequate numbers
of adult patients = 5; maternity leave = 3; and no
interest = 4. Sample size calculations of 20 to 25
physicians per group were based on estimates that
each physician would see approximately 400
patients over the study period.

Study Design

As physicians agreed to participate, they were
assigned, in previously generated random order,
to one of the following study groups:

1. Workshop group. This group of physi-
cians received all of the elements of the
educational intervention, which is
described below.

2. Workshop + cue group. In addition to all
of the elements of the educational inter-
vention, this group of physicians received
a cuing intervention.

3. Control group. This group received none
of the program elements. However, they
were offered the intervention at the study’s
completion.

Initial Physician Interview

Investigators visited all physician participants in
their offices to explain the study and to obtain
physician consent. At this time, we ensured that
physicians and office staff understood all study pro-
tocols. For the workshop + cue group, this included
instructions for putting the cuing stickers on the
charts of patients at high risk for elevated S.
CHOL. The cuing intervention is explained below.

Educational Intervention

The educational intervention was based on learn-
ing theory,16 principles of adult learning,17 and
instructional design.18 It incorporated the study
objectives and the barriers identified by physi-
cians in our baseline study.6,19 The relationship of
the intervention to each of the barriers is shown
in Table 1. The intervention consisted of five com-
ponents, as follows:

1. A training workshop. All physicians in
the workshop and workshop + cue groups
attended a half-day training workshop.
An interprofessional team led the work-
shop, including a family physician,
educational specialists, a nutritionist, and
an internist. The workshop emphasized
current information regarding case find-
ing and management, based on the
Canadian Consensus Conference on
Cholesterol recommendations.7 Detailed
instruction in and opportunities for prac-
tice in specific dietary counselling to
reduce dietary saturated fat were pro-
vided. As part of making dietary change,
physicians were also instructed in how to
assist patients to increase their physical
activity.7 The dietary counselling inter-
vention was developed to fit within the
usual 10-minute office visit. Strategies
for enhancing compliance were discussed.
Finally, the internist also discussed ap-
proaches to pharmacologic management,
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should dietary management be unsuc-
cessful.

2. Print materials for the physician. The
physician educational package entitled
“Cholesterol: Working Together to Reduce
the Risk” was developed by the investiga-
tors. It included current recommendations

regarding identification and management
of patients with elevated S.CHOL, as well
as tips for effective dietary counselling,
exercise prescription, enhancing patient
compliance, and assisting patients with 
the making and maintaining of behavior
change. An overview of pharmacologic
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Predisposing Factors
a. Lack of guidelines and information regarding

cholesterol management.

b. Lack of counselling and behavior change skills.

c. Lack of belief in personal effectiveness.
d. Lack of belief in efficacy of cholesterol lowering.

Enabling Factors
e. Lack of conducive practice organization.

f. Lack of available, accessible referral.

g. Lack of appropriate patient education materials.

h. Lack of time.

i. Lack of knowledge of available resources.

Reinforcing Factors
j. Lack of patient compliance.

k. Lack of reinforcement for activities.

a. Provision of materials to physician containing
up-to-date information regarding cholesterol as a
risk factor and its management.

b. Skill-training workshop, where participants can
observe, practice, and receive guided feedback.

c. Same as above.
d. Opportunities to consider and discuss current epi-

demiologic and clinical evidence.

e. Identification of potential screenees by the office
nurse or receptionist.
Provision of checklist to help physicians manage
identified patients systematically.

f. Provision of telephone access to specialist physi-
cian and/or dietitian to discuss patient problems
or to refer patient.

g. Provision of materials for patients that provide
information to promote behavior change and
maintenance.

h. Demonstration of counselling within a typical 10-
to 15-minute office visit.

i. Provision of information regarding available ser-
vices in the physicians’ geographic area.

j. Provision of materials as in (g) to promote com-
pliance. Workshop discussion regarding promot-
ing compliance.

k. Telephone contact with specialist physician and
or dietitian to allow for problem solving and to
reinforce efforts and successes.
Provision of checklists to reinforce systematic
treatment.

Table 1 Relationship of the Educational Intervention to Barriers
Identified by Physicians in our Baseline Study5

Barrier Proposed Intervention



therapy was provided. Also included was
a checklist that suggested how to fit the
intervention into regular practice.

3. A complementary package of patient
education materials. Titled similarly 
to those for the physician, the patient
materials emphasized practical skills in
implementing and maintaining behavior
change. Included were information on
reducing dietary fat intake, low-fat recipes,
a food diary, and tips on exercise, shop-
ping, and making lifestyle changes. Both
patient and physician materials were
piloted and evaluated prior to use.

4. Videotaped doctor-patient interviews.
A 30-minute videotape was produced to
provide current information about recom-
mendations for reducing S.CHOL and to
demonstrate the family physician con-
ducting a counselling session during a
normal 10- to 15-minute office visit. The
videotape was evaluated prior to use by
practicing family physicians. Three shorter
5- to 7-minute video vignettes also served
as a stimulus for discussion. They dealt
with aspects of patient management, coun-
selling patients about screening, and
discussions with colleagues about the rel-
ative benefits and costs of screening.

5. Ongoing professional support and rein-
forcement. Physicians in the workshop
and the workshop + cue groups were
encouraged to access, through collect
calling, the project nutritionist and the
specialist physician whenever special prob-
lems arose in identifying, counselling, or
managing patients with regard to S.CHOL
levels. Specific times for telephone contact
were identified.

Cuing Intervention

Based on reports that reminding the physician
increased the numbers of patients appropriately

identified as having elevated CV risk factors such
as smoking,20 a simple cuing intervention was
devised. Physicians in the workshop + cue group
were provided with a supply of fluorescent green
stickers marked “CV Risk.” The office recep-
tionist for each physician was instructed to place
the stickers on the charts of patients visiting the
office who might be at risk of elevated S.CHOL.
We particularly emphasized the identification of
men between the ages of 35 and 59.

Patients-in-Care

Following attendance at the educational work-
shop, physicians began case finding, according to
the Canadian Consensus guidelines.7 From patients
so identified, each physician was asked to enter,
during the ensuing 6-month period, at least 25
persons called “patients-in-care,” each of whom
would be followed for a 6-month period. Based on
frequency estimates of patient visits, we anticipated
that this number of patients could be recruited
over a 6-month period. Patients-in-care were of
either gender, aged 30 to 59 years, with a total
S.CHOL of ≥ 6.2 mmol/L, or ≥ 5.2 to < 6.2
mmol/L, with identified lipoprotein abnormali-
ties consistent with the Canadian Consensus guide-
lines.7 To determine eligible patients, an initial
total S.CHOL measurement was taken in the
patient’s local hospital laboratory. Patients with
total S.CHOL exceeding recommended levels had
a repeat blood test, fasting, using special study req-
uisitions. These repeat tests included lipoprotein
analyses, and specimens were transported to Hal-
ifax for analysis in the study laboratory to ensure
comparable results. Results were recorded and a
copy sent to the study physician. Patients identi-
fied through their S.CHOL levels as potential
patients-in-care were assigned a study number.
Due to slower than anticipated patient accrual,
recruitment lasted 9 months, rather than the
intended 6. With a 6-month follow-up for all
patients, the total study period extended 15 months
from the training workshop.
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Outcome Measures

Three outcome measures were employed as
follows:

1. Measures of physicians’ management
behavior. Measures of physician behavior
were taken to determine to what extent the
physician’s management behavior, as
recorded on the patient record, met the
study objectives. A chart audit instrument
was developed that reflected all of the
potential ways that the study physicians
might record their actions in relation to the
study objectives. The behaviors of note are
shown in Appendix 1. These measures were
obtained through a chart audit for all
patients-in-care at the end of the study
period (15 months after the study began).
The audit was conducted by four qualified
health record abstractors who together had
completed a 1-week training period.
Abstractors reviewed the file of each iden-
tified patient-in-care and noted any
information recorded by the physician that
was relevant to the study objectives. All data
were reviewed, corrected where required,
and entered into the study database.

2. Measures of physician dietary counselling
practices. This measure was employed to
explore physician behavior further, partic-
ularly regarding patient counselling within
the office visit. Beginning 1 month after the
workshop, a trained research assistant con-
tacted each practice regularly to obtain the
names of patients-in-care seen at the office
within the past 3 to 5 days. Up to five patients
per study physician were contacted only
once by telephone and interviewed using 
a pretested structured interview format
containing both closed and open-ended ques-
tions. All interviews occurred within 3 to 5
days of the patient’s most recent visit. The
research assistant was unaware of the group
assignment of the patient’s physician.

3. Measures of patient S.CHOL levels. All
patients-in-care had determinations of
S.CHOL and lipoprotein analyses at study
entry. Patients were asked to have repeat
determinations 6 weeks and 6 months later.
Once patients had entered the study, all
determinations were made at the central
study laboratory.

Exit Physician Interview

We conducted individual semistructured inter-
views with each physician in the workshop and
workshop + cue groups at the completion of the
study. Our purpose was to enhance our under-
standing of physician perceptions regarding the
study intervention, rather than to test the study
hypotheses.

Data Analysis

For all of the following measures, the study physi-
cian formed the basic unit of analysis:

1. Measures of physicians’ management
behavior. For each patient-in-care, a
chart audit score was developed to record
the physician’s management behavior.
The total score possible was 10, which was
comprised of (a) a diet score, including
management behaviors recorded in the
patient’s chart related to the patient’s diet
(five items) and (b) an exercise score (four
items) and a smoking score (one item).
The items are shown in Appendix 1. One
point was given for each appropriate
behavior recorded in the patient’s chart
at least once during the audited period.
For each physician, the diet, exercise,
and total scores of each patient-in-care
were computed. The score was a reflec-
tion of physician behavior. The scores
were compared across groups, using
analysis of variance with the following
model:21
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yijk = m+ Bj gi(j) + eijk

where yijk = diet, exercise, or total score for doctor i,

study group j, patient k

Bj = study group (fixed)

gi(j) = doctor i in study group j (random) 

(phys [study group])

eijk = error (random)

There was wide variation in the number
of visits per patient, and not all chart
records of visits contained any indication
of study-related activity. Therefore, a spe-
cific behavior was counted as occurring
only once per patient, even if recorded
more frequently. Four items that were col-
lected from the chart audit were eliminated
from analysis of total scores as their occur-
rence was too low to permit useful
comparisons. These were referrals to med-
ical specialists, to a nurse, to a community
program, and to other resources. In addi-
tion to total scores, individual behaviors
recorded in the patient’s file by the physi-
cian were compared across groups using
chi-square analysis.

2. Measure of physicians’ dietary coun-
selling practice. A total interview score
was developed based on the interview con-
tent to assess counselling practice. The
total possible score was 16, comprised of
(a) a diet score, which included counselling
related to cholesterol (seven items); and
(b) a cholesterol score (seven items) and
an exercise score (two items). Scores were
computed for each physician’s patients.
Appendix 1 details these scores.
Differences across physician groups were
examined using analysis of variance. The
model was similar to that used in the mea-
sures of physician management behavior.

3. Measures of patient S.CHOL levels.
Patient S.CHOL values were grouped
according to the study group assignment of
their physician. Mean total S.CHOL levels
were analyzed for change from baseline to

first and baseline to second follow-up.
Repeated measures analyses of variance
were also employed. Analyses of differ-
ences across study groups were conducted
both with and without the baseline S.CHOL
level as a covariate. Changes in serum
lipoprotein levels were also analyzed.

Exit interview data were reviewed and analyzed.
These data were examined for frequencies of
responses and their content was used to assist us
in understanding the study findings.

Results

Physician study participants. Table 2 des-
cribes the characteristics of the physician study
participants.

The reasons for attrition did not differ across
the groups and included lack of time (n = 5),
patient noncompliance (n = 1), geographic relo-
cation (n=1), and reason withheld (n=1). There
were no statistically significant demographic dif-
ferences between the physicians who completed
the study and those who did not. Also, the groups
are similar with respect to proportions of male and
female physicians (Fisher’s Exact Test; p = .57).
These proportions reflect the physician population
from which they are drawn.

Patients-in-care. A total of 560 patients-
in-care entered the study. There were no differences
among the groups with respect to age (F = 1.63;
p = .20) or gender (Fisher’s Exact Test; p = .97).

Measures of physician management behav-
ior. A total of 560 charts were audited. No sig-
nificant effect of study group was seen on physi-
cian management in dietary (p = .5), exercise
(p = .22), or total score (p = .31) or on smoking
behavior. In contrast, the effect of within-group
variation among physicians was highly significant
for all three outcomes (p = .0001). The scores are
shown in Table 3.

In addition to total scores, we explored the pro-
portion of patients in each study group for whom
each individual element in each component of
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the score was recorded. In this analysis, the fol-
lowing statistically significant differences emerged.
Both of the workshop and workshop + cue groups’
physicians more frequently recorded on their
patients’ files that they (1) discussed low-fat diets
(x2 = 17.1, p ≤ .001); (2) reviewed low-fat diets
(x2 = 7.9, p = .02); (3) referred to community
programs (x2 = 6.4; p = .04); (4) discussed exer-
cise (x2 = 15.3, p ≤ .001); (5) prescribed exercise
(x2 = 11.1, p = .004); and (6) discussed smoking
(x2 = 10.1, p = .006) with their respective patients-
in-care than did the control group.

Measures of physician dietary counselling
practices. Of 178 patients contacted, 173 tele-
phone interviews were conducted (workshop = 74;

workshop + cue = 59; control = 40). The charac-
teristics of those patients who participated in the
telephone interviews are displayed in Table 4,
along with the characteristics of the total study
group. There are no significant differences among
the interview groups with respect to age (F = 0.09;
p = .91) or gender (Fisher’s Exact Test; p = .19).

A total score was calculated for the measures
of dietary counselling based on the interview
responses. Scores for diet, cholesterol, and exer-
cise and total scores are shown in Table 5. As
shown, physician study group membership had a
statistically significant effect upon both individ-
ual score components and total scores. In each case,
physicians in the workshop and workshop + cue
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Table 2 Demographic Characteristics of Study Physicians by Study Group

Group

Characteristic Workshop Workshop + Cue Control

Number of physicians entered 20 21 18
Number of males/females 15/5 18/3 16/2
Number of dropouts 3 2 3
Mean age in years (SD) 42.4 (7.8) 42.9 (7.7) 45 (6.3)
Mean years of practice (SD) 15.1 (7.4) 15.5 (7.1) 17.4 (6.3)
Type of practice n (%)

Group 13  (65%) 17 (81%) 14 (77.8%)
Solo 7  (35%) 4 (19%) 4 (22.2%)

Practice location n (%)
Rural 8  (40%) 10 (47.6%) 7 (38.9%)
Urban 12  (60%) 11 (52.4%) 11 (61.1%)

Table 3 Mean Scores for Physician Management of Patients-in-care 
as Indicated by Audit of Physician Records

Study Group

Management Area Workshop Workshop + Cue Control p Value
(Maximum Score) (n* = 196) (n = 218) (n = 146)

Diet (max = 5) 2.78 (1.16)† 2.44 (1.21) 2.28 (1.18) .5
Exercise (max = 4) 1.27 (1.14) 0.93 (1.11) 0.87 (1.05) .22
Smoking (max = 1) 0.37 (0.48) 0.23 (0.42) 0.27 (0.44) .55
Total (max = 10) 4.42 (2.28) 3.61. (2.27) 3.42 (2.13) .31

*n refers to the number of records audited in the group; †standard deviations are shown in parentheses.



groups performed significantly better than the
control group members. The physician-within-
group variation was also statistically significant
(p = .001).

When the counselling elements were reviewed
individually, we observed the following results:
Physicians in the workshop and workshop + cue
groups performed similarly to the control group
in discussing cholesterol and the role of diet and
drugs with their patients. However, the workshop
and workshop + cue groups each scored signifi-
cantly higher than the control group in discussing
dietary change (x2 = 6.8, p = .03); giving dietary
advice regarding meats/poultry (x2 = 9.29, p = .01);
discussing cooking practices (x2 = 14.23, p = .001);
providing dietary advice regarding saturated fats
(x2 = 12.5, p = .002) and unsaturated fats
(x2 = 12.47, p = .002); and providing printed

information (x2 = 20.07, p = .001). In contrast, the
control group used medication significantly more
frequently than did either of the study groups
(x2 = 6.2; p = .04).

Measurements of patient total S. CHOL.
Mean patient S.CHOL levels at each of pretest, 6
weeks, and 6 months after study entry are shown
in Table 6.

There were no statistically significant differ-
ences between the control and workshop or work-
shop + cue groups for either the baseline to first
follow-up change (p = .86), or baseline to second
follow-up change in S.CHOL levels (p = .33)
without reference to baseline level. When that
covariate was included, there were still no sig-
nificant differences, with respective p values of .79
and .43. Higher baseline levels of S.CHOL were
associated with greater change from baseline level
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Table 4 Characteristics of Patients who Participated in the Telephone Interview Compared with the
Total Patient Study Group

Total Patient Group Telephone Interviewees

Workshop Workshop Control Workshop Workshop Control
(n = 198) + Cue (n = 145) (n = 74) + Cue (n = 40)

(n = 217) (n = 58)

Male (%) 65.7 66.8 65.5 58.1 72.5 70.0
Female (%) 34.3 33.2 34.5 41.9 27.6 30.0
Mean age (yr) 45.8 47.2 47.1 47.3 47.8 47.2
Mean cholesterol at 

study entry (mmol/L) 6.16 6.2 6.22 6.07 6.27 6.25

Table 5 Physician Dietary Counselling Practices as Measured by Scores on the Telephone Interview

Study Group

Counselling Area Workshop Workshop + Cue Control p Value
(Maximum Score) (n* = 74) (n = 59) (n = 40)

Diet (max = 7) 6.05 (1.46)† 6.24 (1.02) 4.95 (2.22) .0040
Cholesterol (max = 7) 5.85 (0.96) 5.97 (0.83) 5.37 (1.41) .0400
Exercise (max = 2) 0.96 (0.20) 0.90 (0.30) 0.88 (0.33) .5000
Total (max = 16) 12.86 (2.17) 13.10 (1.53) 11.20 (3.47) .0005

*n refers to the number of interviewees; †standard deviations are shown in parentheses.



to first and to second follow-up values (p = .0001
for both).

Repeated measures analysis of mean total
S.CHOL at baseline, 6 weeks, and 6 months found
no significant differences among the control, work-
shop, and workshop + cue groups, either without
(p = .44) or with (p = .11) consideration of the base-
line level. As seen in Table 6, for all groups, the
S.CHOL value fell slightly from the initial screen
to the first follow-up, and then increased again at
the second follow-up although not back to the
initial level. The time trend is similar for all groups.
This change is statistically significant (p = .0001
when the baseline covariate was included but not
significant without p = .02).

Many patients-in-care qualified for the study
due to elevated low-density lipoprotein (LDL)
levels in the presence of a total S. CHOL. of 
> 5.2 – < 6.2 mmol/L. Analysis of variance
revealed a significant effect of physician study
group on changes in serum LDL (p = .02). In both
the workshop and workshop + cue groups, there
was a significant decrease in mean LDL follow-
ing the intervention. Mean LDL in the workshop
group fell from 4.12 (SD = .73) at the initial screen
to 3.80 mmol/L (SD = 1.01) at the second follow-
up (p = .0002). Similarly, the mean LDL in the
workshop + cue group fell from 3.95 (SD = 1.07)
to 3.7 mmol/L (SD = 1.22) over the same period

(p = .004). The control group mean LDL of 3.76
(SD = 1.22) at initial screen rose slightly to 3.79
mmol/L (SD = 1.05) at second follow-up. Repeated
measures analysis found a significant downward
trend from baseline to first and second follow-up
in the workshop group (F = 5.59, p = .004). The
trend was similar but not significant in the work-
shop + cue group (F = 2.18, p = .12).

For high-density lipoprotein (HDL), no effect
of study group was seen. At the initial screen,
mean HDL levels in all of the workshop, workshop
+ cue, and control groups were 1.02 (SD = .26),
1.05 (SD = .29), and 1.00 mmol/L (SD = .26),
respectively. At the second follow-up, the levels
were 1.08 (SD = .30), 1.06 (SD = .28), and 1.03
mmol/L (SD = .23).

There were no significant differences in serum
triglyceride levels across study groups.

Discussion

The discussion of the study findings reflects the
complexity of both the intervention and of research
on changing physician behavior. In addition to
discussion of specific outcomes, we will also dis-
cuss briefly our findings in the light of the PRE-
CEDE model, which formed the conceptual basis
for the intervention. Finally, implications for
research, theory, and practice will be presented.
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Table 6 Mean Total Cholesterol Value of Patients-in-care* in mmol/L at Baseline and Follow-up Visits

Visit

Study Group Initial First Follow-up Second Follow-up

Control N 159 70 81
Mean 6.22 6.13 6.09
SD 0.81 0.91 0.88

Workshop + Cue N 225 76 83
Mean 6.20 6.07 6.13
SD 0.75 0.93 0.82

Workshop N 212 90 69
Mean 6.16 5.93 6.00
SD 0.70 0.82 0.93

*Patient S.CHOL levels are grouped according to the study group membership of their physician.



Physician management behavior. Physi-
cian recording of management of patients-in-care
was much lower than expected. As reflected in the
number of observations available for analysis 
(n = 560), recordings that reflected the congruence
of physician behavior with the objectives were few.
This limited recording by physicians may have
contributed to the lack of statistically significant
differences among the three study groups on this
measure. It also suggests that chart audit may
underestimate the degree to which the participant
physicians met the study objectives. It should be
noted that the within-group variability of physi-
cian behavior was highly significant (p = .0001)
in all of the study groups.

Physician dietary counselling practices.
The strongest effect of our intervention was seen
in this outcome. The dietary counselling measure
was intended to complement the measures obtained
through review of participating physicians’ records.
Although there were statistically significant cor-
relations between the two measures, they were
quite different. On each individual management
behavior (e.g., discussing diet), the physician
received a single score, averaged over all visits for
a single patient. In contrast, the dietary coun-
selling score was calculated for one visit with one
patient. In this more detailed information, small
but important differences may be seen, which
have been obscured in the chart audit score.

Power analyses of the dietary counselling
scores revealed the power to be > .80. We there-
fore have confidence that these findings reflect true
differences in physician behavior. Possibly, these
differences are not seen in the chart audit score due
to (a) the information lost in averaging and (b) the
paucity of charted interventions in the physician
record.

Measures of patient S.CHOL levels. The
lack of significant changes in S.CHOL level is not
surprising when one considers the relatively low
mean values at study entrance. However, the low
mean S.CHOL level for patients-in-care was unex-
pected, in view of the results of the Nova Scotia
Heart Health Survey,1 which indicated a high level

of CV risk factors in the Nova Scotia population.
Several factors may account for this: (1) secular
changes in levels of S.CHOL in the population may
have occurred, resulting in there being less eligi-
ble patients. Such changes have been reported
elsewhere, and, given the Nova Scotian milieu
where a comprehensive Heart Health Project was
under way, would not be surprising; (2) physicians
may already have treated patients with extremely
elevated S.CHOL, with either drugs or diet, and
therefore they were not eligible for this study; (3)
patients may have declined entry; and (4) per-
sons with higher levels of CV risk may also have
other contributing factors (e.g., socioeconomic
constraints), resulting in less likelihood of visit-
ing a physician and therefore of entering this
study.

In spite of the low overall S.CHOL measures
and the lack of demonstrated change, we were able
to demonstrate statistically significant lowering of
serum LDL levels in both the workshop and work-
shop + cue groups from the initial study measure
to the second follow-up. As many of our patients-
in-care had abnormalities in LDL in the presence
of total S.CHOL between > 5.2 to < 6.2 mmol/L,
this change may have been the more appropriate
one to occur. These changes are consistent with our
findings concerning physician dietary counselling
practices. As there were no marked abnormalities
in serum HDL levels or serum triglycerides, the
lack of demonstrated change is expected. It is
also important to note that even small reductions
in risk, when applied to populations, result in
lower morbidity and mortality.22

Patient enrollment/sample size. Although
our estimated numbers of patients visiting the
physician were consistent with our observations,
the rate of accrual was slower for many study
physicians. Two possible explanations for this
outcome are suggested. First, the high rate (approx-
imately 50%) at which our study physicians in all
groups were screening patients prior to the work-
shop was unexpected. Second, we asked study
physicians, during the exit interview, to estimate
what proportion of eligible patients they had
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entered in the study. Estimates ranged from 1% to
100%. The median estimates for the workshop,
workshop + cue, and control groups were 25%,
30%, and 20%, respectively. Participants’ reasons
for not entering eligible patients were (1) patient
refusal, (2) patients in the practice had already been
screened, (3) perceived patient noncompliance, and
(4) they were too busy or forgot.

Two components of the educational inter-
vention did not occur as intended. These were the
cuing intervention and the telephone support
intervention.

Cuing intervention. In previous studies,
where cuing by receptionists was given strong
support from research staff, it has had a powerful
effect on physician behavior.20 When that support
is not present, others have reported difficulty in
implementing cuing mechanisms in office prac-
tice.23 The latter was our experience.

The nurse/receptionist and the physician in
each group II office were given a supply of stick-
ers and detailed instructions in their application
during the study orientation visit. Audit of physi-
cians’charts, however, revealed an average rate of
sticker application of only 9.6% (range: 0–31%).
Twenty-six percent of group II supplied no stick-
ers at all. The exit interview allowed us to explore
why this intervention had failed. The reasons
offered by physicians for nonuse of the stickers
included (1) the office was too busy (4/19), (2) the
office staff did it when they remembered (6/19),
and (3) it “labelled” patients (3/19).

The reasons for the lack of office staff com-
pliance are unclear. We had considered the possi-
bility of monitoring sticker use by a research assis-
tant. However, we had rejected the idea because
such monitoring would decrease the generaliz-
ability of the results. Possibly, cuing interven-
tions are not easily implemented in busy physician
offices; perhaps, also, the requirement of apply-
ing stickers daily for 6 months was excessive. A
further uncertainty is whether, in those cases where
stickers were applied, the presence of the sticker
had any effect on the physician’s management of
that patient.

Telephone support intervention. Access to
both a specialist physician and a nutritionist were
provided throughout the 6-month period follow-
ing the workshop. Participating physicians could
call these persons collect, at specified times that
were circulated to all participants. Our purpose had
been to provide physicians access to two resources
that our baseline survey had identified as desirable
but inaccessible. We also hypothesized that physi-
cians would find it useful to have ready answers
to specific questions concerning both overall CV
risk management and specific nutrition coun-
selling. Physicians had also indicated the need
for a mechanism to have some questions answered
when a full referral did not seem necessary. Unex-
pectedly, participating physicians made almost
no use of this resource. A total of seven calls were
received by the specialist physician and two by the
nutritionist. To explore the reasons for this, we
asked participants in the exit interview whether
there were occasions when they could have used
these services. Of 36 physicians in the interven-
tion groups, 29 had had no need to call. Of the
seven physicians who used these services, three
found the times specified inconvenient. Twenty-
four participants used their local resources, and
only two expressed concern about accessibility and
availability of resources.

Whether our study population or their local
resource environment had changed since our
original study is not certain. However, with the
increased activity on all CV health and disease
initiatives occurring concurrent with the Nova
Scotia Heart Health Project, this is certainly
possible.

The PRECEDE framework and our find-
ings. A recent review of the effectiveness of
CME interventions11 argued for a typology of
interventions based on the PRECEDE framework.
The review found evidence for increasing effec-
tiveness when predisposing elements (e.g., knowl-
edge and skills) were combined with strategies that
enabled and reinforced practice change.

Predisposing factors. Our findings on the
measure of physician counselling skills strongly
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indicate that the intervention produced change in
this predisposing factor. Physicians in the work-
shop and workshop + cue groups confirmed this;
55% believed that they had improved their dietary
counselling skills as a result of the workshop.

Enabling factors. Of the five enabling factors
(see Table 1) toward which we directed our inter-
vention, physician participants unanimously com-
mended the patient education materials devel-
oped for the project. The remaining enabling
factors were more resistant to change. Physicians
generally did not use the telephone access provided
to a specialist internist and to a nutritionist. Given
the physicians’ counselling practices emerging
from the telephone interview, the need for access
to the dietitian immediately may have been
reduced.

Physicians have traditionally viewed most
patient encounters as too short to accomplish
effective counselling, especially for complex tasks
like achieving dietary change. We were unable to
monitor the length of physician encounters with
their patients; however, it appears that physicians
were effective in including the 10-minute coun-
selling intervention in the visit time allowed.

A checklist of suggested activities to guide
patient management was provided to physicians
in the workshop and workshop + cue groups.
Thirty-three of 36 physicians reported using it in
this way. To the extent that reminders affect patient
care, the organization of those physicians’ care of
patients in the study may have been affected
slightly. We could not assess the effect of the
cuing stickers, as only 10% of eligible patient
records were found to have stickers applied.

Reinforcing factors. We hypothesized that
providing physicians with improved skills and
appropriate patient education materials would
enhance patient compliance, therefore reinforcing
the physician’s actions. However, we did not
attempt to measure compliance, and a single inter-
vention would be unlikely to affect patient adher-
ence substantially on its own. Access to the spe-
cialist and nutritionist was intended to provide
reinforcement for physicians who used the service.

With the observed infrequent usage, this oppor-
tunity was lost.

In summary, our findings are consistent with
the PRECEDE framework in describing a multi-
factorial environment in which education and
change occur. Among the predisposing factors,
skills were positively affected. However, even in
the presence of improved skills, important enabling
factors were difficult to change.

Gans et al. and Jack et al. have reported suc-
cess in changing both physician perceptions13 and
behavior24 using a multifaceted approach based on
the PRECEDE model. The lack of a control group
in this study makes interpretation difficult. More
importantly, the reported intervention occurred
in a relatively controlled environment (a family
practice residency program), which may explain
the larger impact on physician practice, compared
to our study.

We must also consider the many other con-
current influences on physician behavior in CVD
risk reduction, including the continuing debate
about the merits of S.CHOL reduction and the
many heart health initiatives at both the profes-
sional and public levels. The presence of these
cointerventions may have obscured some effect of
our intervention.

Implications for Research, Theory, 
and Practice

Research in CME. Studies of educational inter-
ventions aimed at changing physician behavior are
increasingly challenging to conduct. First, physi-
cians must commit to an extended period of
involvement (in our case, 15 months). Moreover,
there is also a daily commitment to recruitment
and/or follow-up and the attendant administra-
tive work. Second, the emphasis on outcomes
assessment necessitates the inclusion of a patient
health indicator (in our case, total S.CHOL levels).
The importance of such an indicator is not ques-
tioned; however, it is almost impossible to make
a direct causal link between the physician’s
behavior and the patient’s health indicator. Many
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variables affect patient behavior and total choles-
terol levels; the levels obtained cannot be attrib-
uted solely to physician behavior.

Third, physician behavior varies so widely,
even in the presence of an educational interven-
tion, that both large sample sizes and considerably
proscriptive and intrusive interventions are required
to demonstrate differences with the necessary
degree of confidence in the results. The general-
izability of such interventions to practice must be
questioned. Finally, the classical approach of a ran-
domized controlled trial, while essential to demon-
strate some types of effects, also fails to permit an
understanding of the many interacting variables in
physician behavior, patient behavior, and the prac-
tice environment. Careful, creative approaches to
answering these important questions will need to
be developed to both further the field and improve
feasibility and generalizability.

Further research is necessary to explore the
development of an effective cuing intervention. It
is important to determine which factors hinder
and which improve the effectiveness of such an
intervention. It may be that cuing’s reported effect
is not generalizable to interventions that are less
controlled.

Implications for CME practice. Providing
training in specific skills through an educational
workshop appears to be effective. Particularly in
the measures of dietary counselling obtained
through telephone interview, changes were found
in the behavior of those physicians who had par-
ticipated in the training sessions, and physicians
believed that their behavior had changed. Future
programs should retain the central “training” com-
ponent.

The practice environment is a critical factor
in the effectiveness of interventions designed to
change behavior. The involvement of the office
staff is probably necessary as they influence and
understand the office and practice environment;
however, the staff must be committed to the change
and their contributions reinforced.

Implications for CME theory development.
Our findings are consistent with the theoretical

framework in which the study was set. We encoun-
tered a dynamic interchange between the physi-
cian and the environment, and our findings sup-
ported the multiple influences of the practice
environment upon the physician. Social learning
theory guided the development of our training,
rehearsal, and feedback approach to incorporating
new dietary counselling skills; both subjectively,
in respondents’ perceptions, and objectively, as
measured by our outcomes, these skills were
improved in the physicians who participated in the
intervention.

Clearly, a single intervention will be insuffi-
cient to both initiate and maintain changes in
physician behavior. Attention should be given to
providing ongoing feedback, reinforcement, and
other educational strategies that can be incorpo-
rated into a busy clinical practice.

Conclusion

Our findings suggest that, although we demon-
strated important changes in physician counselling
practices, the variability of individual physicians’
motivation and usual practice is impressive and is
more powerful than the effect of a systematic edu-
cational intervention. We will look further at the
specific behaviors of those physicians in whom the
intervention appears to have had a marked effect
to determine what elements most effectively assist
physicians to change their behavior.
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Appendix 1 Components of Scores for Measures of Study Physicians’ Patient Management and Dietary
Counselling Behavior

Patient Management Dietary Counselling

Score Items Score Items

Diet Diet discussed Cholesterol Cholesterol discussed generally
(max = 5) Diet prescribed (max = 7) Patient cholesterol discussed

Diet reviewed Discussed lowering cholesterol generally
Diet revised Discussed lowering with diet/drugs
Referral to dietitian Discussed other lowering methods

Printed information on cholesterol given
Exercise Exercise discussed
(max = 4) Exercise prescribed Diet Discussed dietary change

Exercise reviewed (max = 7) Diet advice given — dairy
Exercise revised Diet advice given — meat/poultry

Diet advice given — cooking
Practices smoking Smoking discussed Diet advice given — saturated fats
(max = 1) Diet advice given — unsaturated fats

Diet advice given — other

Exercise Discussed exercise
(max = 2) Exercise advice given

Total score Diet + exercise + smoking Total score Cholesterol + diet + exercise
(max = 10) (max = 16)


