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Background: Educational methods that encourage phy-
sicians to adopt practice guidelines are needed.

Objective: To evaluate an educational strategy to in-
crease neurologists’ adherence to specialty society–
endorsed practice recommendations.

Design: Randomized, controlled trial.

Setting: Six urban regions in New York State.

Participants: 417 neurologists.

Intervention: The educational strategy promoted six rec-
ommendations for evaluation and management of de-
mentia. It included a mailed American Academy of Neurol-
ogy continuing medical education course, practice-based
tools, an interactive evidence-based American Academy of
Neurology–sponsored seminar led by local opinion lead-
ers, and follow-up mailings.

Measurements: Neurologists’ adherence to guidelines
was measured by using detailed clinical scenarios mailed to
a baseline group 3 months before the intervention and to
intervention and control groups 6 months after the inter-
vention. In one region, patients’ medical records were
reviewed to determine concordance between neurolo-
gists’ scenario responses and their actual care.

Results: Compared with neurologists in the baseline and
control groups, neurologists in the intervention group
were more adherent to three of the six recommendations:
neuroimaging for patients with dementia only when cer-
tain criteria are present (odds ratio, 4.1 [95% CI, 1.9 to
8.9]), referral of all patients with dementia and their fam-
ilies to the Alzheimer’s Association (odds ratio, 2.8 [CI, 1.7
to 4.8]), and encouragement of all patients and their fam-
ilies to enroll in the Alzheimer’s Association Safe Return
Program (odds ratio, 10.8 [CI, 3.5 to 33.2]). For the other
three recommendations, adherence did not differ be-
tween the intervention and the nonintervention groups.
Agreement between scenario responses and actual care
ranged from 27% to 99% for the six recommendations and
was 95% or more for three of the recommendations.

Conclusion: A multifaceted educational program can im-
prove physician adoption of practice guidelines.
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Many medical specialty societies devote sub-
stantial resources to the development and dis-

semination of practice guidelines. Studies suggest
that passive dissemination (such as publication or
mailing of guidelines) is ineffective in increasing
adoption of recommendations into clinical practice
(1–5). Educational efforts to increase physicians’
adoption of guidelines are more likely to be effec-
tive when they are local, are multifaceted, and in-
corporate strategies that use a “social influence”
model of change (1, 2, 4, 6–9). In particular, opin-
ion leaders—respected authorities within a medical
community—have been shown to influence the
adoption of guidelines (1, 7, 10, 11). However, de-
spite the widespread development and endorsement
of guidelines by specialty societies, little research
has been done on the effectiveness of guideline
implementation efforts (3–5, 12).

We conducted a randomized, controlled trial to
evaluate a multifaceted, evidence-based educational
program to enhance the adoption of practice rec-
ommendations for the care of patients with demen-
tia that were endorsed by the American Academy of
Neurology (AAN) and local opinion leaders. We
hypothesized that more neurologists who received
the educational intervention would adhere more to
the guideline recommendations than would neurol-
ogists who did not receive this intervention.

See editorial comment on pp 304-306.
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Methods

Our methods have been described in detail else-
where (13) and are summarized here. The University
of Rochester institutional review board approved
the study.

Study Sample

We identified neurologists from six major urban
regions in New York State (Albany, Buffalo, the
Upper East Side of Manhattan, Queens, Rochester,
and Syracuse) by using both the AAN membership
database (n 5 407) and, for neurologists not in the
AAN database, the New York State physician mas-
ter file (n 5 10) (13). Neurologists were eligible to
participate if they were board eligible or board cer-
tified in neurology or currently in a neurology res-
idency or fellowship. We excluded neurologists
whose primary specialty was child neurology, neu-

ropathology, ophthalmology, nuclear medicine, or
pediatrics and those who provided no patient care.

Study Group Assignment

We randomly assigned neurologists to the base-
line group, control group, or intervention group
(Figure 1). Only neurologists in the intervention
group received the educational intervention. We as-
sessed the primary study outcomes in the baseline
group 3 months before the intervention and in the
control and intervention groups 6 months after the
intervention. Neurologists in the same practice could
be randomly assigned to different study groups.
Comparison of baseline and control group results
enabled assessment of possible temporal effects and
potential information transfer between control and
intervention groups (14).

Selection of Practice Recommendations

We reviewed all available clinical practice guide-
lines on dementia care that were developed and
endorsed by the AAN (15, 16), as well as other
published dementia guidelines (17–26). We selected
six recommendations because they were developed
or endorsed by a specialty society and because the
literature suggested performance gaps and practice
variations for the clinical care issues outlined in the
recommendations (27–30). These recommendations
included two about the indications for neuroimaging
and electroencephalography in patients with demen-
tia, from a previously published, AAN-developed
“practice parameter” on dementia (15); one on the
use of apolipoprotein E genotype testing, from a
position paper that had been officially endorsed by
the AAN and other specialty society organizations
(16); and one on detection and treatment of depres-
sion, from guidelines developed by a national panel
of experts (19, 20). In addition, we developed two
recommendations specifically for the project on
referring patients and their families to the Alz-
heimer’s Association and to the Alzheimer’s Asso-
ciation Safe Return Program, a national program
designed to reduce the potential of adverse conse-
quences of wandering. An AAN Advisory Panel—
composed of four dementia experts nominated by
the AAN, neurology opinion leaders from each
study region, and persons from the local Alzheimer’s
associations representing the study regions—endorsed
all six recommendations (see the Appendix for the
wording of each guideline).

Opinion Leader Selection

To identify local opinion leaders, we mailed a
survey (31) to a random sample of half of all eligi-
ble persons in each region except Albany and Syr-
acuse, where all eligible persons received the survey.
This survey was completed before neurologists were

Figure 1. Participant flow and follow-up. A random-number genera-
tor was used to assign 417 eligible neurologists to one of three groups of
139 neurologists each. The randomization scheme was concealed from all
study personnel except the computer programmer and the project coordi-
nator. A trend was seen for more neurologists to “drop out” of the study
after randomization (that is, move) from the intervention group (n 5 27)
compared with the baseline (n 5 14) and control (n 5 14) groups (P 5 0.1).
Neurologists in the baseline and control groups were notified of the study
when they received the survey; neurologists in the intervention group were
informed at the start of the intervention. Among neurologists in the inter-
vention group, 44% (49 of 112) attended a seminar; attendance ranged
from 26% to 70% across the six study regions. Among the neurologists in
the intervention group who responded to the survey and answered the
question about reading the course, 42% (39 of 93) reported thoroughly
reading some or all of the mailed continuing medical education (CME) de-
mentia care course. The baseline group received the survey by mail 3
months before the start of the intervention, whereas the control and inter-
vention groups received the survey approximately 6 months after the start of
the intervention. More than 80% of participants in all three groups re-
sponded to the survey.
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randomly assigned to study groups, and it guided
the identification and recruitment of 12 opinion
leaders: 1 in Albany; 2 each in Buffalo, Manhattan,
Rochester, and Syracuse; and 3 in Queens (13).

Educational Intervention

The intervention was an evidence-based educa-
tional program consisting of a mailed AAN con-
tinuing medical education (CME) course (32), a
resource manual with tools to help implement
guidelines, an invitation to an AAN-sponsored evi-
dence-based seminar, and five reminder mailings.
The AAN, the local opinion leaders, and other ad-
visory panel members endorsed the program. The
individual components of the program were admin-
istered in the fall of 1997 to the intervention group
only.

The mailed CME course was designed so that
readers could quickly review each recommendation
and then analyze the rationale and evidence sup-
porting it in more depth (32). The course begins
with an executive summary highlighting all six prac-
tice recommendations, along with a short rationale
formatted as a bulleted list. The course continues
with four similarly formatted sections. Each section
presents one or two recommendations in outline
format, along with the endorsing organizations, fol-
lowed by the rationale and supporting data, a clin-
ical algorithm and a clinical case vignette illustrating
and reinforcing each recommendation, and an in-
depth discussion that elaborates on the recommen-
dations. We included a list of physician resources
and patient education and information handouts in
two appendices.

The resource manual consisted of a three-ring
binder containing tools designed to help neurolo-
gists incorporate these recommendations into their
practice, including the Cornell Scale for Depression
in Dementia (33), a fact sheet for patients and
caregivers about their local branch of the Alzhei-
mer’s Association (with the Association’s telephone
number), and a Safe Return Program application (13).
All tools were also included in the CME course.

We invited all neurologists in the intervention
group to attend an AAN-sponsored local seminar
on dementia care. The seminars occurred on a week-
night, included dinner, and lasted 3 hours. The local
opinion leaders, a representative from the local Alz-
heimer’s Association, and a study investigator served
as faculty. The seminars followed a standard format.
The study investigator presented each practice rec-
ommendation, along with the rationale and support-
ing evidence. After formal presentation of each rec-
ommendation, the opinion leaders endorsed the
recommendation and led a 10- to 15-minute inter-
active discussion with attendees about practical
issues of incorporating the recommendation in

routine clinical practice. The Alzheimer’s Associ-
ation representative also actively participated in
the discussion. Tools that applied to the recom-
mendations were presented and were distributed
to each attendee.

Six weeks after the seminar, we sent five mailings
(each approximately 2 to 3 weeks apart) with cover
letters signed by the opinion leaders to all interven-
tion neurologists. The first four mailings highlight-
ed one or two recommendations. The final mailing
included a copy of the executive summary of all
six recommendations, a business card for the local
branch of the Alzheimer’s Association, and a Safe
Return Program application.

The AAN was the primary sponsoring body for
the practice recommendations and evidence-based
seminars. We also used the AAN’s continuing edu-
cation program, CONTINUUM (34), as the primary
vehicle to disseminate the recommendations in the
CME course. In addition, AAN leadership signed in-
troductory letters that accompanied study mailings.

Outcome Measures

We assessed adherence to the six practice recom-
mendations by evaluating neurologists’ written re-
sponses to three clinical scenarios, each depicting a
typical patient with dementia presenting for an ini-
tial evaluation. After each scenario, participants
were asked to provide information on the same four
items: 1) Write in the most likely diagnosis; 2) from
a list of 12 common diagnostic tests, indicate which
you would order; 3) write in any additional diagnos-
tic tests you would order; and 4) write in any treat-
ment or management recommendations you would
make. The scenarios and questions were developed
by study investigators, reviewed by dementia experts
on the Advisory Panel, and pilot tested with seven
neurologists.

Scenarios 1 and 3 depicted patients who pre-
sented with features typical of Alzheimer’s disease
and who did not meet any of the recommended
criteria for ordering either a neuroimaging study or
electroencephalography. Scenario 2 depicted a pa-
tient with established Alzheimer’s disease who had
symptoms consistent with a diagnosis of major de-
pression. Three physician investigators who were
masked to the neurologists’ group assignments re-
viewed all written responses to each scenario and
determined whether each response adhered to each
practice recommendation. Neurologists who did not
order a neuroimaging study (magnetic resonance
imaging or computed tomography) were considered
adherent to the neuroimaging recommendation. We
analyzed responses to scenarios 1 and 3 separately
because the patient in scenario 1 had no previous
neuroimaging studies, whereas in scenario 3, the
patient had a “normal” noncontrast computed to-
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mographic scan of the head obtained 6 months ear-
lier. Neurologists who did not order electroencepha-
lography for scenarios 1 and 3 were considered
adherent to the electroencephalography recommen-
dation. We considered neurologists adherent to the
depression recommendation if, for scenario 2, they
wrote in any of the following: a diagnosis of depres-
sion, referral to a mental health specialist, perform
a screening test for depression, or initiate antide-
pressant therapy.

All three scenarios were designed so that each
patient would benefit from referral to the Alzhei-
mer’s Association and the Safe Return Program but
none should receive an apolipoprotein E genotype
test. Neurologists who did not write in that they
would order an apolipoprotein E genotype test for
any of the three scenarios were considered adherent
to the apolipoprotein E practice recommendation.
Neurologists who wrote in that they would refer at
least one of the three scenario patients to the Alz-
heimer’s Association were considered adherent to
that recommendation; adherence was similarly de-
fined for the Safe Return Program recommenda-
tion. In addition, the survey asked neurologists to
report the intensity of their reading of the mailed
CME course on a 4-point scale from “did not read”
to “read all sections thoroughly.”

Survey Administration

The patient scenarios and all subsequent ques-
tions were assembled into an eight-page survey (avail-
able from authors upon request). All participants
received a $20 cash payment, which was attached to
the survey, and a reminder postcard 1 week after
the survey. Nonrespondents received up to three
follow-up survey mailings and a telephone call.

Validation of Scenario Responses

To assess whether neurologists’ responses to clin-
ical scenarios reflect their clinical practice, we re-
cruited all neurologists in one study region. Using
these neurologists’ billing records, we identified all
new patients seen for dementia during the study
period (13). Using a standardized form, one neurol-
ogist-investigator abstracted information from the
medical record that was needed to assess adherence
to each practice recommendation. We considered
the physician’s scenario response to agree with ac-
tual care when either of two conditions occurred: 1)
The medical record reflected care that did not ad-
here to the recommendation and the physician’s
scenario response also did not adhere, or 2) the
medical record reflected care that adhered to the
recommendation and the physician’s response also
adhered. We calculated agreement for each practice
recommendation by patient and by physician.

Agreement by patient was calculated as the percent-
age of patients whose care as documented in the
medical record agreed with the neurologists’ sce-
nario responses. Agreement by physician was deter-
mined by a two-step process. First, we calculated
the proportion of each physician’s patients whose
care as documented in the medical record agreed
with that physician’s scenario response. We then
averaged, across all physicians, each physician’s pro-
portion of agreement.

Statistical Analysis

We collected demographic, training, and practice
characteristics for each neurologist from the AAN
membership database and from the mailed survey.
We compared known characteristics of each of the
three groups of study neurologists by using the chi-
square test, the Fisher exact test, analysis of vari-
ance, or two-tailed t-tests.

We combined responses of the baseline and con-
trol groups for analysis if the proportion of re-
sponses in each group that adhered to each recom-
mendation did not differ significantly (P . 0.05).
Using an intention-to-treat approach for each rec-
ommendation, we compared the proportion of neu-
rologists in the intervention group who were ad-
herent with the proportion of neurologists in the
combined baseline/control group who were adherent
(chi-square or Fisher exact test).

We also calculated the unadjusted and adjusted
odds ratios for adherence to each practice recom-
mendation in the intervention group relative to the
comparison (combined baseline/control) group. Be-
cause the intervention may have varied slightly by
region (for example, the opinion leaders differed in
each region), we used logistic regression to adjust for
region in each model, with the six regions entered
as a group of dummy variables. We also included
residency or fellowship status and hours spent see-
ing patients per week because of their potential
relation to the effectiveness of the intervention. For
the neuroimaging and electroencephalography rec-
ommendation, we also adjusted for self-reported
practice focus in neuroimaging or in electroen-
cephalography or epilepsy, respectively. All of these
variables were selected a priori for inclusion in
these models (35).

To assess the relation between intensity of expo-
sure to the intervention and degree of adherence,
we used the chi-square test or the Fisher exact test
to compare adherence in three subgroups of neu-
rologists in the intervention group: 1) those who
neither read the dementia care course nor attended
the seminar, 2) those who either read some or all of
the course or attended the seminar, and 3) those
who both attended the workshop and read some or
all of the course.
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On the basis of information from a previous
study (27), we hypothesized that approximately 90%
of neurologists would order a neuroimaging study in
patients for whom the recommendation indicated
that it is not necessary. Assuming a 70% survey
response rate and using a two-tailed test at the 5%
significance level, a total sample of 375 participants
(of whom one third were randomly assigned to the
intervention group and two thirds were randomly
assigned to the combined baseline and control
group) would provide approximately 85% power to
detect a 15–percentage point difference (90% com-
pared with 75%) in the proportion of neurologists
ordering a neuroimaging study between the two
groups.

Role of the Funding Source

This project was funded by a grant to the Ameri-
can Academy of Neurology from the New York State
Department of Health as part of its Clinical Guide-
lines and Medical Technology Assessment Grant Pro-
gram. The funding source did not have a role in the
design, conduct, or reporting of the study.

Results

Participant Characteristics

More than 80% of each group responded to the
survey (Figure 1). Among all eligible neurologists,

Table 1. Characteristics of Eligible Participants*

Characteristic† Baseline
Group

Control
Group

Intervention
Group

Demographic
Age, y (n 5 278) 46 6 10 46 6 9 47 6 11
Women, % (n 5 346) 15 22 15

Education and training
Currently in residency or fellowship, % (n 5 357) 22 21 17
International medical graduate, % (n 5 336) 31 36 26
U.S. board-certified in neurology, % (n 5 267)‡ 89 87 90

Practice
Years in practice, n (n 5 297)§ 11 6 11 13 6 11 14 6 11
Hours in patient care per week, n (n 5 297)§ 37 6 20 35 6 19 35 6 19
Office patients per week, n (n 5 288)§ 28 6 22 28 6 22 32 6 28
Hospital patients per week, n (n 5 286)§ 13 6 14 14 6 15 14 6 13
New patients with a diagnosis of dementia in the past

3 months, n (n 5 292)§ 7 6 8 9 6 14 8 6 13
Follow-up patients with a diagnosis of dementia in the

past 3 months, n (n 5 284)§ 12 6 14 16 6 23 15 6 25
Reported aging, dementia, or behavioral neurology as a

focus of practice, % (n 5 340)\ 27 27 25
Reported neuroimaging as a focus of practice, % (n 5 340)\ 9 9 5
Reported electroencephalography or epilepsy as a focus

of practice, % (n 5 340)\ 26 38 33
Academic appointment, % (n 5 321)¶

None 36 30 32
Part-time 28 37 31
Full-time 37 32 38

Practice setting, %‡
Solo practice (n 5 247) 26 36 28
Neurology group practice (n 5 247) 20 23 23
Multispecialty group practice (n 5 247) 5 6 8
Medical school or university (n 5 247) 44 31 39
Other (n 5 247)** 17 13 19

Managed care penetration, % (n 5 236)‡
,25% 26 22 28
26%–50% 31 42 33
.50% 43 36 39

Patients with insurance, %‡
Type of insurance

Fee-for-service (non-Medicare) (n 5 215) 16 6 16 15 6 17 20 6 21
Discounted fee-for-service (n 5 215) 24 6 21 25 6 20 21 6 21
Medicare (n 5 215) 28 6 17 33 6 20 27 6 19
Capitation (n 5 215) 5 6 18 5 6 18 8 6 20
Medicaid (n 5 215) 11 6 18 7 6 15 10 6 15
Other (n 5 215) 16 6 22 16 6 16 15 6 20

* Unless otherwise noted, data are presented as the mean 6 SD. Data on characteristics were obtained from the 1997 American Academy of Neurology membership survey, unless
otherwise noted. P . 0.1 for all comparisons of each characteristic between groups by the chi-square test (the Fisher exact test when the minimum expected cell size was ,5),
two-tailed t-tests, or analysis of variance.

† Numbers in parentheses represent the sample size.
‡ Excludes residents and fellows, who were not asked this question.
§ Data were obtained from the mailed scenario survey sent to all study participants.
\ Neurologists were provided with a list of 22 areas of neurology practice and were asked, “In your practice, do you focus or concentrate on any of the following areas?” Residents

and fellows were not asked to complete this question.
¶ Data were obtained from the 1993 American Academy of Neurology membership survey.
** Includes the following settings: hospital, health maintenance organization, military, government, pharmaceutical company, insurance company, or independent consultant.
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the baseline, control, and intervention groups did
not differ for any demographic, training, or practice
characteristic (all P . 0.1) (Table 1).

Adherence to Guideline Recommendations

Compared with the combined baseline/control
group, neurologists in the intervention group were
significantly more likely to adhere to three practice
recommendations: use of neuroimaging, referral to
the Alzheimer’s Association, and referral to the
Safe Return Program (Table 2). For the other three
recommendations, adherence did not differ between
groups. For two of these recommendations (apolipo-
protein E genotype testing and diagnosis and treat-
ment of depression), adherence was high (.80%) in
all three groups. Unadjusted and adjusted odds ra-
tios for each recommendation did not meaningfully
differ. Compared with the combined baseline/con-
trol group, the intervention group had higher adher-
ence with one of three recommendations designed
to reduce overuse (significant for use of neuroim-
aging [P , 0.01] but not for use of electroencepha-
lography [P . 0.2] and apolipoprotein E genotype
testing [P . 0.2]) and two of three recommenda-
tions designed to increase use (significant for refer-
ral to the Alzheimer’s Association [P # 0.01] and
encouragement to enroll in the Safe Return Pro-
gram [P # 0.01] but not for diagnosis and treatment
of depression [P . 0.2]). Within the intervention
group, more intense physician exposure to the in-
tervention was associated with higher adherence
(Figure 2).

Figure 2. Association between intensity of exposure to interven-
tion material and adherence to guidelines in the intervention group.
Results are shown for the three practice recommendations that had a sig-
nificant effect on adherence. White bars represent neurologists who neither
read the course nor attended the seminar; striped bars represent neurolo-
gists who read some or all of the course or attended the seminar; and black
bars represent neurologists who both read some or all of the course and
attended the seminar. Higher adherence and more intense exposure to the
intervention for two recommendations were significantly associated (P ,
0.001 for referral to the Alzheimer’s Association and for referral to Safe
Return Program), and a trend was seen for an association with use of
neuroimaging (P 5 0.1). The total sample size ranged from 91 to 92 for
each analysis and was less than 95 because of missing values. Error bars
represent upper bound of 95% CIs.

Table 2. Adherence to Guideline Recommendations According to Responses to Clinical Scenarios*

Guideline Recommendation Adherence Measure Baseline
Group

Control
Group

Combined
Baseline/

Control Group

Intervention
Group

Unadjusted
Odds Ratio
(95% CI)†

Adjusted
Odds Ratio
(95% CI)‡

4OOOOOOOOOOO% (n/n)OOOOOOOOOOO3

Order neuroimaging only if
clinical criteria are present

No neuroimaging ordered
for scenario 1 5.6 (6/107) 5.9 (6/101) 5.8 (12/208) 20.2 (19/94)§ 4.1 (1.9–8.9) 4.3 (1.9–9.8)

No neuroimaging ordered
for scenario 3 47.6 (50/105) 42.3 (41/97) 45.0 (91/202) 60.7 (51/84)i 1.9 (1.1–3.2) 1.9 (1.1–3.2)

Order electroencephalography
only if clinical criteria are
present

No electroencephalography
order for scenarios 1
and 3 64.4 (67/104) 67.0 (65/97) 65.7 (132/201) 72.3 (60/83) 1.4 (0.8–2.4) 1.6 (0.8–2.9)

Screen for and treat
depression

Screened, diagnosed, or
treated depression for
scenario 2 80.6 (87/108) 84.3 (86/102) 82.4 (173/210) 86.2 (81/94) 1.3 (0.7–2.6) 1.3 (0.6–2.6)

Do not order apolipoprotein E
genotype testing to predict
or diagnose Alzheimer disease

No apolipoprotein E test
ordered for any of the
three scenarios 87.9 (94/107) 95.0 (96/101) 91.3 (190/208) 94.6 (87/92) 0.9 (0.3–3.2)¶ 0.7 (0.2–2.7)¶

Refer all patients and their
families to the Alzheimer’s
Association

At least 1 of 3 scenario
patients referred to
Alzheimer’s Association 20.4 (21/103) 23.2 (22/95) 21.7 (43/198) 44.1 (41/93)§ 2.8 (1.7–4.8) 2.7 (1.5–4.7)

Encourage all patients and their
families to enroll in the Safe
Return Program

At least 1 of 3 scenario
patients referred to the
Safe Return Program 1.0 (1/103) 3.2 (3/95) 2.0 (4/198) 18.3 (17/93)§ 10.8 (3.5–33.2) 9.7 (3.1–30.5)

* Because of missing values, the number of participants in each group ranged from 103 to 108 for the baseline group, 95 to 102 for the control group, and 83 to 94 for the intervention
group.

† Odds ratio were calculated comparing the intervention group with the combined baseline/control group, except for the apolipoprotein E genotype testing recommendation.
‡ We included residency or fellowship status, hours spent in patient care per week, and region in all models. For the neuroimaging adherence models, we also included whether the

neurologist reported having a practice focus in neuroimaging; for the electroencephalography adherence model we included whether the neurologist reported a practice focus in
electroencephalography or epilepsy. Few or none of the adjustment variables were predictive of adherence in any model (b-coefficients for each model are available from the authors
on request).

§ P # 0.001 for intervention group compared with combined baseline/control group (chi-square test).
i P 5 0.02 for intervention group compared with combined baseline/control group (chi-square test).
¶ We report the odds ratio comparing the intervention group with the control group only because the baseline group differed from the control group (87.9% and 95.0%; P 5 0.05).

The results remained nonsignificant when we compared the intervention group with the combined baseline/control group (unadjusted odds ratio, 1.6 [95% CI, 0.6 to 4.6]; adjusted
odds ratio, 1.5 [CI, 0.5 to 4.3]).
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Agreement of Survey Responses with
Clinical Practice

Forty-six percent (22 of 48) of all study neurol-
ogists in one region saw at least one new patient
with dementia during the study period; there was a
total of 181 such patients. The range of patients
seen per neurologist was 1 to 40; the mean was 8.2
and the median was 4. Agreement in adherence
between the neurologist’s medical record and re-
sponse to the scenarios ranged from 95% to 99%
for ordering electroencephalography, testing for
apolipoprotein E genotype, and referral to the Safe
Return Program (Table 3). Agreement was moder-
ate for referral to the Alzheimer’s Association and
for diagnosis and treatment of depression (47% and
77%, respectively). Agreement for use of neuroim-
aging was low (27% to 49%).

Discussion

We found that a specialty society–sponsored ed-
ucational intervention involving local opinion lead-
ers was effective in improving decision making for
three of six practice recommendations: use of neuro-
imaging, referral to the local branch of the Alzhei-
mer’s Association, and referral to the national Safe
Return Program. However, for these three practice
recommendations, there was still room for improve-
ment; adherence in the intervention group ranged
from 18% for referral to the Safe Return Program
to 60% for use of neuroimaging. For the three rec-
ommendations for which the intervention group and
the baseline/control group did not differ (use of
electroencephalography, apolipoprotein E genotype
testing, and diagnosis and treatment of depres-
sion), adherence was already high (.80%) for two

of these recommendations in the baseline and control
groups. Thus, there may have been a “ceiling” effect,
making it difficult to further improve care. No pat-
tern suggested differential effectiveness of the inter-
vention on recommendations designed to reduce
overuse compared with those likely to increase use.

Passive efforts to disseminate guidelines, such as
mailing copies of guidelines to physicians and edu-
cational programs, have generally been ineffective in
changing physicians’ practices unless they are cou-
pled with other methods, such as the use of remind-
ers or financial incentives (1, 4, 6). We examined
whether modifications of common educational meth-
ods (for example, a mailed CME program and sem-
inars), coupled with endorsement by a specialty
society and opinion leaders, could improve neurolo-
gist’s adoption of practice recommendations. Our
intervention may have been successful in part because
the formats for the CME course and evidence-based
seminars were consistent with physicians’ reports
that they want guidelines to be presented in a con-
cise format along with the supporting evidence (36).
Qualitative interviews with eight intervention group
participants after the study suggested that the en-
dorsement of the AAN, participation in the dinner
seminar, and the quality of the evidence supporting
each recommendation were the most common rea-
sons for changing their practice in response to the
educational intervention. This finding is consistent
with theories on how new information is adopted by
physicians (9) and with physicians’ reports that the
development and endorsement of guidelines by
opinion leaders or specialty societies is the most
important factor influencing their decision to adopt
recommendations (36).

Opinion leaders have been shown to be central
figures in the dissemination and adoption of new

Table 3. Agreement of Neurologists’ Responses to Clinical Scenarios with Medical Record Data*

Scenario Responses Agreement by Patient† Agreement by Physician‡

Patients with Medical
Record Data

Agreement with
Scenario Responses

Neurologists with Survey and
Medical Record Data

Mean
Agreement

n % n %

Use of neuroimaging test§
Scenario 1 (no previous neuroimaging) 15 27 8 33
Scenario 3 (recent neuroimaging) 21 48 7 49

Use of electroencephalography§ 64 97 13 99
Diagnosis and treatment of depression 76 58 16 47
Ordering apolipoprotein E genotype testing 72 99 14 99
Referral to Alzheimer’s Association 75 68 16 77
Referral to Safe Return Program 76 96 16 95

* Determined for one study region only.
† Agreement by patient was calculated as the percentage of patients whose record of care was in agreement with the neurologist’s scenario response.
‡ Agreement by physician was determined in a two-step process. First, we calculated the proportion of each physician’s patients whose record of care was in agreement with the

physician’s scenario response. We then averaged, across all physicians, each physician’s proportion of agreement.
§ Because the scenarios that evaluated ordering neuroimaging and electroencephalography presented cases in which neither neuroimaging nor electroencephalography was indicated,

we selected only patient medical records in which a neuroimaging study was not indicated by the guidelines or only those cases in which electroencephalography was not indicated.
In addition, to compare neuroimaging ordering with responses to scenario 1, we selected only medical records for patients who did not present to the neurologist with a previous
neuroimaging study. For comparison of neuroimaging responses with scenario 3 responses, we selected only medical records for patients who presented with a neuroimaging study
approximately 6 months before the visit.
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information and technology within communities (9).
The effectiveness of incorporating opinion leaders
into educational interventions to change physicians’
practices has been supported by two widely reported
trials (7, 11). However, a recent systematic review of
trials using opinion leaders suggests that they may
not always be effective agents of change (10). In our
study, the impact of the opinion leaders on decision
making may have been increased because the par-
ticipants associated the opinion leaders with the
AAN. Future trials that use opinion leaders as part
of a multifaceted intervention should continue to
examine the contribution that opinion leaders have
on changing physicians’ practices.

Previous studies (1, 5) have found that physician
participants in CME programs may already perform
better than nonparticipants or be more receptive to
the CME message. However, we minimized the po-
tential for selection bias by randomly assigning
participants to three groups and by performing an
intention-to-treat analysis. The higher adherence as-
sociated with greater exposure to the intervention
among intervention neurologists may in part result
from selection bias, but the “dose–response” rela-
tion that we observed argues for at least some in-
tervention effect.

Only one fourth of neurologists in the interven-
tion group both attended the seminar and reported
reading some or all of the mailed CME course thor-
oughly. Educational interventions to change physi-
cian practice should focus on methods to enhance
exposure to components of the intervention. Brief,
focused material needs to remain substantive and
contain the information that physicians claim they
want in guidelines (36).

A potential barrier to adherence to the neuroim-
aging recommendation may be neurologists’ percep-
tion that they are at increased medicolegal risk for
missing a potentially reversible cause of dementia by
not ordering a neuroimaging study in every patient.
Despite the AAN’s guideline on this topic, the de-
cision to routinely use neuroimaging in the evalua-
tion of dementia is debated in the neurology com-
munity (37–40). The low overall adherence to this
recommendation may also reflect lack of consensus
among neurologists.

We did not expect to find that preintervention
adherence to use of electroencephalography and di-
agnosis and treatment of depression was already
high. Data in the literature suggested that adher-
ence to these recommendations was lower than the
adherence that we observed (27, 30). Practice pat-
terns may have changed since these studies were
conducted. In addition, for the depression recom-
mendations, diagnosing depression may have been
enhanced by the information contained in the writ-
ten scenario, information that might not be ob-

tained by a physician. Nonetheless, the discrepancy
between the literature and our findings underscores
the value of conducting timely and targeted needs
assessments for CME and quality improvement ac-
tivities, which would focus on areas in which prac-
tice seems to deviate from recommended standards
of care (1, 6). This is particularly important, consid-
ering the resources devoted to CME programs and
to guideline development, dissemination, and imple-
mentation efforts.

Our study has some limitations. The main out-
come measures were assessed by neurologists’ re-
sponses to clinical scenarios, a method that may not
reflect actual clinical practice, depending on the
setting and type of practice being assessed by writ-
ten scenarios (6, 41, 42). There are many potential
reasons for this, including the possibility that physi-
cians have a higher tolerance for diagnostic uncer-
tainty in hypothetical cases than in actual cases (43,
44). However, in our study, agreement between sur-
vey responses and actual care processes recorded by
medical record review was moderate to high be-
tween scenario responses and five of six processes of
care. Concordance for the use of neuroimaging was
lower, possibly because of patient or family requests
for neuroimaging or because of less concern with
malpractice suits on the part of neurologists when
they respond to scenarios compared with seeing ac-
tual patients.

Another potential limitation is that our results
may not be generalizable to other physician special-
ties or to neurologists outside of New York State.
However, the characteristics of our sample did not
seem to differ from those of a national sample of
neurologists (45).

It was proposed that guideline dissemination and
implementation strategies be integrated within the
CME programs of specialty societies (2, 11). Our
study suggests that medical specialty societies can
play an important role in disseminating and imple-
menting guidelines, particularly for those with active
CME and guideline programs already in place. This
type of integration calls for a close working rela-
tionship among specialty societies, clinical experts,
guideline developers, representatives of voluntary
health agencies, and health service researchers. Fur-
ther research on the effect of such efforts on quality
of care and the different components of interven-
tions to change physicians’ practice is needed.

Appendix: The Six Practice
Recommendations Provided to the

Intervention Group

(Each recommendation was presented on a separate
page in an outline format, in bold and framed with a
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border. Three to four bullets with evidence supporting
each recommendation also appeared on each page below
the recommendation.)

1. Use of neuroimaging.
“After performing a careful history and physical exam-

ination, the neurologist should consider whether or not to
obtain a neuroimaging (MRI or CT scan) study in a
patient diagnosed with dementia. Based on the AAN
Practice Parameter, neuroimaging is usually indicated if
any of the following criteria are present: duration of
cognitive complaints ,6 months, symptom onset before
age 60 years, focal signs, focal symptoms, or papilledema,
diagnosis by history of new onset seizures, or gait abnor-
malities (e.g. ataxic or apraxic gait). Neuroimaging need
not be routinely obtained in every patient with dementia.”
Based on reference 15. Other organizations that support
similar recommendations are the American College of
Physicians (23), the Canadian Consensus Conference (25),
the Department of Veterans Affairs (26), and New York
State Department of Health (21).

2. Use of electroencephalography.
“Electroencephalography is not recommended as part

of the routine evaluation in individuals with dementia
unless the following criteria are present: (a) clinical his-
tory suggestive of seizure(s), including patients with fluc-
tuating levels of consciousness (i.e. “sleepy demented”) or
transient brief episodes of behavior change, OR (b)
Creutzfeldt Jakob Disease (CJD) is suspected, that is:
rapid decline in cognitive function over 3 months or less,
or ataxia, chorea, or myoclonus early in the course of
dementia, AND any extrapyramidal or cerebellar features
that are not attributable to some other diagnosis.” Based
on reference 15.

3. Detection and treatment of depression.
“(A) All patients diagnosed with dementia should be

screened for depression initially and thereafter at least
every 6 months using either: (a) questions to assess mood
during the clinical history, or (b) a validated screening
questionnaire for depression such as the Cornell Scale for
Depression in Dementia. (B) Depression should be treated
either when diagnosed or when highly suspected in pa-
tients with dementia.” Based on references 19 to 21.

4. Testing for apolipoprotein E genotype.
“Apolipoprotein E genotype testing should not be or-

dered in routine office practice to diagnose Alzheimer’s
disease in individuals with dementia (or possible demen-
tia). Apolipoprotein E genotype testing should not be
ordered as a screening test to predict Alzheimer’s disease
in asymptomatic individuals. At present, apolipoprotein E
genotype testing is only appropriate in the research set-
ting, where data on its diagnostic utility can continue to
be collected and analyzed, and where formal genetic coun-
seling should be provided.” Based on reference 16. En-
dorsed by the American Academy of Neurology, Ameri-
can College of Medical Genetics, American Society of
Human Genetics, American Psychiatric Association, and
the NIH-DOE Working Group on Ethical, Legal & Social
Implications of the Human Genome Research Project.

5. Referral to the Alzheimer’s Association.
(This recommendation also contained a description of

the Alzheimer’s Association and the Alzheimer’s Disease
Education and Referral Center.)

“At the time of diagnosis, patients with dementia (and
their caregivers) should be referred by their physician to
organizations that can provide educational information
and resources, such as Alzheimer’s Disease and Related
Disorders Association (Alzheimer’s Association) 1-800-272-
3900.

6. Encouragement to enroll in the Safe Return Pro-
gram.

(This recommendation also contained a description of
the Safe Return Program.)

“Patients with an established diagnosis of dementia
should be encouraged to enroll in the Alzheimer’s Asso-
ciation’s Safe Return Program because of the potential
for wandering and injury.”
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