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ajor depressive disorder (MDD) may become a
chronic, recurrent mood disorder, associated
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Background: Depression is frequently
unrecognized and undertreated. Therefore, there
is a need to increase the knowledge and skills of
primary care physicians regarding the diagnosis
and treatment of depression. The aim of this study
was to provide, and evaluate the impact of, a brief
educational program with a number of practice
tools and resources in order to improve family
physicians’ knowledge, diagnosis, and treatment
of depression.

Methods: Two educational programs (general
and enhanced) were delivered to family physi-
cians interested in depression treatment. The en-
hanced program focused on more practical clini-
cal issues such as use of diagnostic and symptom
assessment tools, recommended dosing of citalo-
pram, how to initiate and discontinue treatment,
and relapse prevention. Physicians’ knowledge
of depression was assessed pretraining and
posttraining. Chart audits were conducted for
6 months. Primary endpoints were recognition
of depression and pharmacologic management
(initial dose, maximum dose, length of treatment,
adverse events, and concomitant psychotropic
drugs). Secondary endpoints were patient satis-
faction with treatment, compliance, withdrawal
from the study, treatment outcome, use of adjunc-
tive psychotherapy, and number of office visits.

Results: There was a global increase in physi-
cians’ knowledge of depression in the short term.
Physicians in the enhanced group were more
likely to use a symptom-based diagnostic check-
list, record the diagnosis of depression, and
prescribe the recommended initial dose of citalo-
pram, and they referred less frequently for ad-
junctive psychotherapy. No difference between
educational intervention groups was found in
patient satisfaction, compliance, and treatment
outcome.

Conclusions: A well-designed brief, simple,
and low-cost educational program can increase
family physicians’ knowledge of depression,
 improve their diagnostic skills, and optimize
their treatment of depression.
(Primary Care Companion J Clin Psychiatry 2002;4:224–231)
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M
with significant morbidity, mortality, and excessive utili-
zation of medical services.1,2 Epidemiologic findings indi-
cate that some 10% to 15% of primary care patients suffer
from MDD,2–6 with most depressed patients presenting
to primary care practitioners with somatic symptoms of
depression or help-seeking behaviors related to physical
concerns.1,2 In spite of its high prevalence, depression is
not recognized in up to 70% of cases.1,7 Nearly half of the
undetected patients with depression in primary care de-
velop suicidal ideation, and more than 50% continue to
meet criteria for major depression 1 year after the index
evaluation.8 Even when depressed patients are recognized
and pharmacologically treated, fewer than 50% receive
adequate doses or duration of antidepressant treatment.2,9

Thus, primary care practitioners are ideally positioned to
decrease the morbidity, mortality, and cost of depressive
disorders by accurate diagnosis and effective treatment of
the disorder.

It has been demonstrated that obstacles to the recog-
nition and successful treatment of depression include
inadequate knowledge of the diagnostic criteria for de-
pression and principles of rational antidepressant pharma-
cotherapy.7,10,11 Both of these obstacles can be addressed
by education of primary care practitioners, which could
potentially then play an important role in decreasing
depression-related morbidity and mortality.12 Effective
educational interventions may thus improve the care of
treated patients and concurrently reduce the health burden
of depression.12–14
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Various clinical practice guidelines and educational
programs have been developed with the purpose of im-
proving diagnosis and treatment of depression in primary
care. These programs have demonstrated variable results.
Many investigators have noted a significant impact of
education/training programs on primary care physicians’
knowledge,15–21 recognition,9,22–30 and treatment9,19,24–28,31–33

of depression. However, analysis of patient outcomes has
demonstrated contradictory results. While some investiga-
tors show significant clinical improvement following edu-
cational programs,32–46 others demonstrate that physician
education alone is not effective in changing patient out-
come.47–54

Although there is widespread interest among primary
care physicians for continuing medical education (CME)
programs in depression,55–58 many programs are too time-
intensive, costly, and detailed to disseminate widely. As a
result, most primary care practitioners are unlikely to par-
ticipate in them. Because financial, professional, and per-
sonal costs are associated with CME attendance,59 brief
educational sessions are often the preferred learning meth-
ods for busy family physicians.18,47,59,60 Therefore, the aim
of this study was to evaluate the impact of a low-cost and
brief educational program on family physicians’ diagnosis
and treatment of depression. This program provided a
number of practical practice tools and resources, as it was
hypothesized that this added component could enhance the
effectiveness of the intervention. This intervention could
enhance not only family physicians’ knowledge about de-
pression but also improve their diagnostic practice and op-
timize psychopharmacologic treatment. This educational
intervention coincided with the introduction of a new anti-
depressant medication (citalopram) to the Canadian mar-
ket. Unlike previous studies, the present study had the ad-
vantage of providing education to an audience largely
unfamiliar with the use of this medication, thus allowing
the effect of education programs on prescribing behavior
to be more clearly examined.

METHOD

A brief educational program (mixed lecture/seminar
format) was delivered to family physicians interested
in depression treatment. The effect of the program on
physicians’ knowledge, recognition, and treatment of de-
pression; patient satisfaction with treatment; compliance;
withdrawal from the study; and treatment outcome was
evaluated.

Subjects
Sixty-eight nonacademic family physicians spending

the majority of the time in a community based practice
were identified by psychiatrists in 8 sites across Canada.
They were volunteers, interested in depression treatment.
Family physicians in Vancouver, Toronto, Winnipeg, and

Halifax (35 participants) were assigned to receive an en-
hanced educational program, while those in Quebec City,
Ottawa, Thunder Bay, and Calgary (33 participants) re-
ceived a general educational program. Following written
informed consent, these physicians participated in either
the general or the enhanced education program (see below
for description). Upon completion of the program, each
physician was asked to enroll 8 to 10 depressed patients in
the study by offering the opportunity for study participa-
tion to each sequential patient to whom he or she would
usually have prescribed an antidepressant medication. Pa-
tients recruited to the study provided written informed
consent regarding their participation. Patients of either sex,
18 years and older, and (if a woman of childbearing years)
using a recognized contraceptive method were included.

Exclusion criteria for patients were as follows: (1) pre-
vious treatment with citalopram or known allergy to ci-
talopram or other selective serotonin reuptake inhibitor;
(2) a current or previous diagnosis of any psychotic disor-
der; (3) any contraindications as listed in the prescribing
information for citalopram; (4) a primary diagnosis of
alcoholism or substance abuse, medically unstable pa-
tients or patients with organic brain condition, and active
or recent history of neoplasm; (5) active suicidality; (6) a
failure to respond to previous antidepressant therapy;
(7) treatment with any antidepressant within the past 2
weeks except for fluoxetine, for which a period of 5 weeks
was required; (8) participation in an investigational drug
trial during the last 4 weeks; (9) patients who, in the opin-
ion of the treating physician, were not likely to remain
under medical care for the expected duration of treatment;
or (10) pregnancy, breastfeeding, and childbearing poten-
tial without adequate contraception.

Educational Intervention
The 2 educational programs (general and enhanced)

were developed by a psychiatrist (S.P.K.), a family physi-
cian (B.A.L.-H.), and a nurse (C.M.M.). The programs
were designed as a small group information format in
which discussion among participants was encouraged.
Both programs addressed the epidemiology, neurobiology,
clinical presentation, diagnosis, and treatment of depres-
sion and general information about the use of citalopram
in treating depression. In addition, the enhanced program
focused on more specific strategies for improving recogni-
tion and treatment of depression such as use of a diagnos-
tic tool or a symptom assessment tool, recommended dos-
ing of citalopram, and relapse prevention. The Dalhousie
Depression Diagnosis Checklist (DDDC) was developed
by the study team reflecting an abbreviated version of the
DSM-IV criteria tailored specifically to address time bar-
riers of busy primary care physicians. Similarly, a Side
Effect Symptom Checklist (SESC) was also developed,
consisting of potential side effects of citalopram in order
to systematically assess side effects. Primary care physi-
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cians in the enhanced group were
taught the benefits of the use of these
tools to enhance their diagnostic and
management skills. These assessment
tools were provided to the physicians
of both groups as part of the educa-
tional resource package.

The enhanced program also fo-
cused more on practical clinical is-
sues such as how to initiate and dis-
continue treatment with citalopram.
Primary care physicians in the en-
hanced group were instructed to ini-
tiate citalopram with a starting daily
dose of 20 mg except in the elderly,
for whom the dose should be initiated
at 10 mg. They were also told to hold the dose for a mini-
mum of 4 weeks prior to increase in order to allow for
maximum therapeutic response. Recommendations to use
the practical tools regularly, especially early on in the
management of the illness, were made. Finally, physicians
were told to discontinue the drug gradually according to
patient tolerance. The primary care physicians in the gen-
eral group were not detailed on the practical tools during
the education program. Additionally, the education com-
ponent of the citalopram dosing consisted simply of teach-
ing physicians about the drug efficacy range from 20 to
60 mg. The time for program delivery was approximately
60 minutes for the general program and 75 minutes for
the enhanced program. All physicians received the same
written take-home study material following the educa-
tional intervention.

Study Measures
Knowledge test. A 25-item questionnaire was designed

to measure physicians’ knowledge of depression, and the
same questionnaire was administered pretraining and
posttraining. It comprised 2 parts: 1 tested general knowl-
edge of depression (11 questions), and the other examined
depression treatment (14 questions). This test, developed
by the study team (general practice nurse and psychia-
trists), has not been validated against any gold standard
primary care psychiatric knowledge test; there is no such
standard that we are aware of. The face validity, however,
appears to be high. Primary care physicians’ feedback on
the content informed us that it was a reasonable review of
everyday knowledge.

Endpoints. The primary endpoints of the study were:
(1) systematic diagnosis of depression—defined as the use
of a depression screening tool (the DDDC; Figure 1),
which was provided to all participants; (2) physicians’
diagnosis of MDD compared with patients’ self-reported
mood symptoms, as scored on the DDDC; and (3) optimi-
zation of pharmacologic management, defined as proper
dose initiation, dose maximization, duration of treatment,

concomitant psychotropic drug use, and monitoring of
adverse events. Secondary endpoints included the follow-
ing: (1) patient satisfaction with treatment, (2) patient
compliance, (3) withdrawal from the study, (4) treatment
outcome, (5) use of adjunctive psychotherapy, and (6)
number of office visits.

These endpoint measures were either taken directly
from the current diagnostic criteria (the DDDC reflects
the DSM-IV criteria) or, in the case of the SESC, reflected
expected standard measures in the primary care setting.

Baseline visit. Following patient provision of in-
formed consent, physicians completed an initial medical
history, a physical, and laboratory assessments, conform-
ing to their usual clinical practice. Concomitant medica-
tion use was documented. Citalopram, in doses provided
at the discretion of the physician, was initiated in all pa-
tients for the treatment of MDD.

All patients were asked to complete a confidential 10-
item yes/no questionnaire based on DSM-IV depression
criteria to self-assess depressive symptomatology. To score
positive for depression, patients had to report depressed
mood or loss of interest or pleasure during the past 2 weeks
and answer “yes” to at least 4 other DSM-IV symptoms.
In addition, patients were asked to confidentially complete
a 5-item questionnaire regarding their satisfaction with
the treatment and to rate their responses on a 0-to-4
scale (0 indicating the lowest level of satisfaction). Self-
assessments were then placed in the sealed envelope and
mailed directly to the research team by the patients.

Follow-up visits. For the next 6 months, physicians
recorded all office visit information related to the de-
pressive disorder for each patient that participated in
the study, including all information regarding pharma-
cotherapy and adverse events. Except for inclusion/
exclusion criteria, no specific guidelines were provided to
physicians pertaining to their management of the depres-
sive disorder. The rationale for this was to capture each
study physician’s clinical management of MDD consis-
tent with real-life practice.

Figure 1. Dalhousie Depression Diagnosis Checklist

Level of
Symptom Suspicion DDDC ≥ 5 Yes No
Depressed mood
Decreased interest
Decreased pleasure/enjoyment
Decreased energy
Decreased concentration
Feelings of guilt, hopelessness, or worthlessness
Decreased appetite
Sleep problems, especially early wakening
Thoughts that life is not worth living
Suicidal thoughts or plans

Inquire about each of the above symptoms. A positive response is scored if the symptom has
been present continuously for 2 weeks or more (except for the last item).
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Termination visit. At study termination, each patient
completed the same questionnaires in the same confiden-
tial manner as at baseline and mailed them directly to the
research team. In addition, patients were asked to estimate
the percentage of time that they took the medication as
prescribed. If patients discontinued medication treatment
prior to the end of the 6-month study period, physicians
were asked to follow patients on an as-necessary schedule
until the expected duration of their follow-up had they
remained in the study. Patients who were followed by
their family physicians for 6 months from study entry
were considered to have completed the study regardless
of whether or not they had discontinued treatment with ci-
talopram. Physicians were asked to document the reason
for premature medication discontinuation.

Clinical Chart Analysis
Monitors independent of the study delivery and educa-

tion teams reviewed physician chart documentation of ev-
ery patient enrolled in the study. The following data were
collected: (1) demographics; (2) baseline information
(psychiatric history, medical and medication history in-
cluding contraception); (3) physician’s documentation of
a diagnosis of depression as well as the recorded symp-
toms consistent with the diagnosis of depression. (4) in-
formation regarding antidepressant treatment (dose in
mg/day, date started, dates of dosing changes, duration of
pharmacotherapy); (5) concurrent prescription of any
other antidepressants or psychotropic drugs or use of elec-
troconvulsive or other therapies; (6) use of diagnostic and
adverse events checklists, as well as the occurrence of se-
rious adverse events; (7) time to first visit and total num-
ber of visits; (8) termination of the study (date and reasons
for termination); (9) presence of any contraindications to
the use of citalopram; (10) any deviations from protocol;
and (11) completeness of source document.

Data were collected for a period of 6 months following
the baseline visit.

Statistical Analyses
To examine whether the mean of a single variable dif-

fered between the physicians/patients in the general group
and the physicians/patients in the enhanced group, an
independent 2-sample t test was used. When the Levene
test for equality of variances was rejected, the separate-
variance t test was applied. To assess knowledge differ-
ences pretraining and posttraining, a paired-sample t test
was used. To analyze depression self-assessment and pa-
tient satisfaction questionnaires, scores obtained at base-
line and at the end of the study were compared with a
paired-sample t test. Differences in proportions between
the patients in the 2 teaching programs were evaluated by
the chi-square test. In 2-by-2 tables, in which expected
cell sizes were less than 5, the Fisher exact test was used.
Reported differences were considered significant at

p < .05 with a confidence interval of 95%. Data were ana-
lyzed using the Statistical Package for the Social Sci-
ences (SPSS release 8.0.0, Chicago, Ill., SPSS).

RESULTS

Of the 606 enrolled patients, 327 were in the enhanced
group and 279 were in the general group. Most patients
were female (73% in the enhanced, 72% in the general
group) and middle-aged (median age = 41 years in the
enhanced group, 40 years in the general group; range,
18–85 years in the enhanced group, 18–73 in the general
group).

Knowledge test
Analysis of the 25-item pre-intervention test showed

that all physicians in the study demonstrated high base-
line knowledge of depression (Table 1) and that enhanced
and general groups did not differ significantly in their
mean scores. Following the educational program, a statis-
tically significant knowledge improvement was found in
both study groups (p < .0001).

Primary Endpoints
Recording of depression diagnosis. As shown in

Table 2, physicians in the enhanced group used the de-
pression diagnostic tool (DDDC) significantly more
frequently than physicians in the general group (58.3%
versus 32.1%, p < .0001). Additionally, physicians in the
enhanced group were significantly more likely to record
the diagnosis of depression in those patients whose self-

Table 1. Demographic Characteristics of Physicians
(N = 65) and Physicians’ Knowledge of Depression
Before and After an Educational Intervention Program

Educational Intervention Program

Variable Enhanced General

Sex
Total N, M/F 16/19 19/11
%,a M/F 25/29 29/17
Ratio, M:F 0.9:1.0 1.7:1.0

Age group, %,b M/F
31–40 y 37.5/35.0 30.0/8.3
41–50 y 37.5/60.0 30.0/83.3
> 50 y 25.0/5.0 40.0/8.3

Mean duration of 25/20 24/21
practice, y, M/F

Pretest value, mean ± SDc

% 80.67 ± 6.73 82.06 ± 7.01
Score 20.17 ± 1.68 20.52 ± 1.75

Posttest value, mean ± SDc

% 89.26 ± 4.83* 88.48 ± 3.28*
Score 22.31 ± 1.21 22.12 ± 0.82

aPercentage of total N of physicians.
bPercentage within sex group in this educational intervention program.
cThe pretest and posttest questionnaires each included 25 questions.

The “%” represents the percentage of questions answered correctly
and the “score” represents the actual score (out of a possible score of
25) on the tests.

*p < .0001, when compared with pretest.
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report was consistent with DSM-IV major depressive dis-
order (98.1% versus 70.3%, p < .0001).

Optimization of pharmacologic management. Dose
initiation. Significant between-group differences were
noted in the mean initial dose of citalopram (17.31 ± 4.57
mg in the enhanced group vs. 14.88 ± 5.42 mg in the gen-
eral group; p < .0001) and initiation of pharmacotherapy
with the recommended starting dose (73.3% in the en-
hanced group, 50.4% in the general group; p < .0001).
Significantly more physicians in the general group initi-
ated pharmacotherapy with 5 mg and 10 mg of citalopram
(5 mg, p < .05; 10 mg, p < .0001).

Dose maximization. Significant be-
tween-group differences were noted in
the mean maximum citalopram dose
(28.00 ± 11.69 mg in the enhanced
group, 25.80 ± 11.14 mg in the general
group; p < .05) and in the percentage of
patients who were prescribed 10 mg as
their maximum dose (0.9% enhanced,
6.7% general; p < .0001). At study
completion, a significantly higher num-
ber of patients in the enhanced group
were taking the recommended daily
dose of citalopram—20 mg/day (98.1%
enhanced, 91.9% general; p < .0001)—
and significantly more of the general
group were taking less than the rec-
ommended daily dose of citalopram
(30.5% enhanced, 53.7% general;
p < .0001).

Duration of treatment. The mean du-
ration of treatment was not sig-
nificantly different between groups
(137.71 ± 57.63 days enhanced vs.
136.35 ± 61.12 general).

Concomitant psychotropic use. The
proportion of patients receiving con-
comitant psychotropic medications
was not significantly different between
groups (42.8% enhanced, 36.2% gen-
eral; p = .10). In both groups, benzo-
diazepines were the most frequently
prescribed psychotropics (25.2% en-
hanced, 19.9% general; p = .12), fol-
lowed by zopiclone (9.6% enhanced,
8.1% general; p = .51), and trazodone
(3.7% enhanced, 4.0% general;
p = .84).

Monitoring of adverse events. Sig-
nificantly more physicians in the en-
hanced group (24.6%) than in the gen-
eral group (1.8%) used an adverse
events checklist to identify side effects
(p < .0001). Eighteen serious adverse

events were identified in the total sample (8 enhanced, 10
general; p = .40), 1 of which was judged by the treating
physician to be “probably related” to citalopram use (neu-
romuscular weakness and myoclonic jerking, enhanced
group).

Secondary Endpoints
Patient satisfaction. Patient satisfaction with treat-

ment was significantly enhanced at study end in both
groups (p < .0001 enhanced, p < .005 general).

Compliance. Patient compliance with treatment (de-
fined as patient self-report of taking medications as pre-

Table 2. Study Endpoints by Educational Intervention Programa

Educational Intervention Program

Endpoint Enhanced General p Value
Primary
Recording of depression, % of patients

DDDC used 58.3 32.1 < .0001
MDD documented 98.4 67.8 < .0001

Pharmacologic management
Initial dose (mg) of citalopram,

% of patients
2.5 0 0.4 .28
5 1.3 4.0 < .05
10 25.2 44.9 < .0001
20 73.3 50.4 < .0001
25 0.3 0 .36
30 0 0.4 .28

Maximum dose (mg) of citalopram,
% of patients

10 0.9 6.7 < .0001
20 56.8 56.3 .92
30 12.3 13.1 .78
40 23.0 18.7 .20
50 1.3 1.1 .88
60 4.4 2.6 .24
80 0.3 0 .36

Duration of treatment, mean ± SD, d 137.71 ± 57.63 136.35 ± 61.12 .78
Concomitant psychotropic drugs,

% of patients
Any 42.8 36.2 .10
Benzodiazepines 25.2 19.9 .12
Zopiclone 9.6 8.1 .51
Trazodone 3.7 4.0 .84

Use of adverse events checklist, 24.6 1.8 < .0001
% of patients

Secondary
Patient satisfaction score, mean ± SD

Baseline 15.36 ± 3.53 15.94 ± 3.59 .08
Study end 16.57 ± 3.35 16.84 ± 3.44 .43

Compliance ≥ 80%, % of patients 86.7 86.3 .48
Withdrawal from study, % of patients

Lost to follow-up 11.8 8.5 .18
Adverse event 7.1 5.9 .54
Treatment failure 1.9 2.2 .77
Other 9.9 8.8 .64

Treatment outcome, mean ± SD
Initial score 7.11 ± 2.04 7.53 ± 1.97 < .05
Terminal score 2.53 ± 2.87 2.38 ± 2.99 .64

Adjunctive psychotherapy,  % of patients 29.3 54.2 < .0001
No. of office visits, mean ± SD 5.31 ± 2.27 6.34 ± 2.83 < .0001
a327 patients and 35 physicians were in the enhanced group, and 279 patients and 30 physicians

were in the general group.
Abbreviations: DDDC = Dalhousie Depression Diagnosis Checklist, MDD = major depressive

disorder.
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scribed equal to or greater than 80% of the time) was simi-
lar in both groups (86.7% enhanced, 86.3% general;
p = .48).

Withdrawals. There were no significant between-group
differences in percentage of patients terminating their
treatment prematurely, nor were there any significant
between-group differences in the reason for premature
treatment discontinuation.

Treatment outcome. After 6 months from baseline,
a significant improvement in the number of self-reported
DSM-IV diagnostic depressive symptoms was observed
in both groups (enhanced group initial vs. terminal
score, p < .0001; general group initial vs. terminal score,
p < .0001). There were no significant between-group
differences in outcome.

Adjunctive psychotherapy. Patients in the enhanced
group were referred less frequently for adjunctive psycho-
therapy than patients in the general group (29.3% com-
pared with 54.2%, p < .0001).

Office visits. Patients in the enhanced group made sig-
nificantly fewer office visits (5.31 ± 2.27) than those in the
general group (6.34 ± 2.83) (p < .0001).

DISCUSSION

This study evaluated the impact of brief educational
programs on Canadian family physicians’ knowledge
about depression and on their clinical performance in the
care of depressed patients. Our results demonstrate im-
proved knowledge of depression following the educational
programs. They also suggest that the enhanced program,
which focused on specific and practical information about
depression management, significantly improved family
physicians’ diagnostic skills and treatment of depression.

Although numerous reports have emphasized a lack of
clinical benefits from brief interventions (reviewed in ref-
erences 47–50), our study is in accordance with those show-
ing that well-planned and well-designed brief educational
programs on depression in primary care17,26,29,61 and brief
educational programs on various other topics62–66 can
change physicians’ knowledge and behavior. Many of these
programs are based on a one-to-one approach29,63–66 and can
be costly for large-scale implementation. The present study
and other studies suggest that group educational sessions
can be an effective and less costly alternative.17,26,61,62,66

Inadequate knowledge has been repeatedly presented
as a major obstacle to the recognition and treatment of de-
pression.1,2,7,51,67 Although increasing clinicians’ knowledge
alone appears to be insufficient to improve outcome,47,51–54

it represents a first step toward improved clinical practice.
The physicians in this study showed high baseline knowl-
edge of depression. Despite a potential ceiling effect, a sta-
tistically significant knowledge improvement comparable
in both groups was demonstrated following educational
programs. The level of knowledge was similar in both

groups pre-intervention and post-intervention. Therefore,
if there was a change of behavior, one could make an as-
sumption that the differences in the education programs
were responsible at least in part for the observed change. It
was of interest, then, to determine if the type of education
intervention provided altered physicians’ behavior and con-
ferred any treatment or outcome advantages on patients.
Physicians in the enhanced group identified depressed
patients on the basis of DSM-IV diagnostic criteria signi-
ficantly more frequently than physicians in the general
group. They were also significantly more likely to use a
symptom-based diagnostic checklist (the same checklist
was available to both groups) and to document a depres-
sion diagnosis in the clinical chart. These findings suggest
that a brief targeted educational intervention can improve
primary care physicians’ diagnostic and recording skills.
Since it is estimated that up to 70% of individuals with de-
pression who present to primary care practitioners are not
correctly diagnosed,1,7 the improvement in diagnostic skills
observed in those physicians who received the more tar-
geted training is a promising finding.

The physicians in the enhanced group also used the side
effects measurement tool significantly more frequently
than those in the general group (the same tool was avail-
able to both groups). Since physicians often react to side
effects by discontinuing the drug or lowering the dose be-
low the therapeutic range,2 the use of this tool is also im-
portant for optimal delivery of antidepressant medication.
Moreover, adequate management of side effects has been
shown to improve patients’ compliance with treatment.7

However, as the results of this study demonstrate, simply
providing the physician with the tool is not likely to lead to
its clinical use. Targeting an educational session toward an
understanding of the use of the clinical tool is much more
likely to be associated with its incorporation into clinical
practice.

In pharmacologic management, the enhanced group
was significantly more likely to prescribe the recom-
mended antidepressant dose (dose initiation). Additionally,
the enhanced group was less likely to use doses that have
not been associated with substantive clinical effect (such
as 5 and 10 mg of citalopram daily). A number of studies
have reported significant deficiencies in the use of anti-
depressant medications by primary care physicians.2,9,68–71

Two recent randomized intervention trials found that more
than 50% of patients in the “treatment-as-usual” group re-
mained depressed 1 year later, in contrast to a 70% or
greater recovery rate in the intervention group,14,32 suggest-
ing that inadequate medication dosing by primary care
practitioners may be associated with suboptimal clinical
outcome. It has been reported that inappropriate anti-
depressant use may contribute not only to poor treatment
outcomes, but also to significant increases in health care
costs.72–74 One should point out, however, that 1 study dis-
putes this statement.54
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An unexpected finding of our study was the effect of
the enhanced program on other health service delivery
components. The primary care practitioners who received
the enhanced program provided significantly fewer office
visits per patient and referred significantly fewer patients
for adjunctive psychotherapies. However, there was no
difference in symptomatic treatment outcome in this
group of patients compared with the group who received
more office visits and more adjunctive psychotherapy.
The reason(s) for these differences are not known but
could be associated with a greater confidence in the use of
a new medication by physicians who received specific in-
formation about depression management compared with
those with more general education.

Study Limitations
There are several limitations to our study. First, the

physicians in the study were volunteers, interested in de-
pression treatment and thus likely to be more educated
about the illness and its treatment than those primary care
practitioners without this interest. The effect of such vol-
unteer bias might underestimate the true value of the edu-
cational programs. Replication of this study with physi-
cians of varying degrees of knowledge and motivation is
needed to fully understand the generalizability of the re-
sults. A second, important limitation of this study was the
absence of a control group of practices that had not been
exposed to any educational program. Therefore, we can-
not exclude the possibility that other factors, not related
to the educational programs received by the physicians,
could have affected the results. Third, since the knowl-
edge test was not designed to examine the program-
specific differences, we were not able to evaluate the im-
pact of each educational program on knowledge improve-
ment. Fourth, a specific anxiety measure was not included
in the study. Since most patients with depression in pri-
mary care settings also experience significant anxiety
symptoms and often meet full criteria for anxiety disor-
ders, in future studies the addition of screening for anxiety
comorbidity would improve the study design. Finally, this
evaluation examined only the short-term effects of the
educational programs. Further study is needed in order to
determine whether the beneficial effects are maintained
over a longer period of time.

CONCLUSION

Although there are limitations to this study, they do not
invalidate our conclusion that a well-designed, direc-
tional, brief, simple, and low-cost educational program
can increase family physicians’ knowledge of depression,
improve their diagnostic skills, and optimize their treat-
ment of depression.

Drug names: citalopram (Celexa), fluoxetine (Prozac and others),
trazodone (Desyrel and others).
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