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OBJECTIVE: To examine whether feedback and treatment
advice for depression presented to primary care physicians
(PCPs) via an electronic medical record (EMR) system can
potentially improve clinical outcomes and care processes for
patients with major depression.

DESIGN: Randomized controlled trial.

SETTING: Academically affiliated primary care practice in
Pittsburgh, PA.

PATIENTS: Two hundred primary care patients with major
depression on the Primary Care Evaluation of Mental Disorders
(PRIME-MD) and who met all protocol-eligibility criteria.

INTERVENTION: PCPs were randomly assigned to 1 of 3 levels
of exposure to EMR feedback of guideline-based treatment
advice for depression: ‘‘active care’’ (AC), ‘‘passive care’’ (PC),
or ‘‘usual care’’ (UC).

MEASUREMENTS AND MAIN RESULTS: Patients’ 3- and
6-month Hamilton Rating Scale for Depression (HRS-D) score
and chart review of PCP reports of depression care in the
6 months following the depression diagnosis. Only 22% of
patients recovered from their depressive episode at 6 months
(HRS-D <7). Patients’ mean HRS-D score decreased regardless
of their PCPs’ guideline-exposure condition (20.4 to 14.2 from
baseline to 6-month follow-up; P < .001). However, neither
continuous (HRS-D <7: 22% AC, 23% PC, 22% UC; P = .8) nor
categorical measures of recovery (P = .2) differed by EMR
exposure condition upon follow-up. Care processes for
depression were also similar by PCP assignment despite
exposure to repeated reminders of the depression diagnosis
and treatment advice (e.g., depression mentioned in >3 con-
tacts with usual PCP at 6 months: 31% AC, 31% PC, 18% UC;
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P = .09 and antidepressant medication suggested/prescribed
or baseline regimen modified at 6 months: 59% AC, 57% PC,
52% UC; P = .3).

CONCLUSIONS: Screening for major depression, electronically
informing PCPs of the diagnosis, and then exposing them to
evidence-based treatment recommendations for depression via
EMR has little differential impact on patients’ 3- or 6-month
clinical outcomes or on process measures consistent with
high-quality depression care.
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ajor depression is among the most common prob-
lems encountered in primary care, affecting 6% to
10% of all patients who present in this setting.! Depressed
patients experience at least as much physical and social
dysfunction as those experiencing chronic physical condi-
tions such as hypertension, diabetes, arthritis, and back
pain.2* Moreover, depression worsens the prognosis for
other coexisting medical problems and may even lead to
suicide.®® Unfortunately, poorer than expected outcomes
are consistently reported for depressed patients treated by
primary care physicians (PCPs).”® In part, this may be
related to PCPs’ low rate of recognizing depression and/or a
lack of awareness about and failure to implement effective,
guideline-based interventions.®'°
With the aim of improving the quality of medical care in
routine practice, automated, interactive, data-driven elec-
tronic medical record (EMR) systems are currently in use
that can prompt physicians to perform empirically vali-
dated patient-specific actions according to programmable
rules. Physicians utilizing various EMR systems have been
found to make fewer prescription,'! test,’? and antibiotic
'3 and are more likely to order recom-
mended preventive and disease management care than

ordering errors,

practitioners using non-automated records.*2° However,
few studies have reported clinical outcomes when an EMR
system is used to treat a chronic medical problem,?'? or a
psychiatric disorder.??

The EMR’s technical features and effectiveness in
altering provider behavior through timely reminders make
it an attractive modality for improving the quality of care
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and subsequent clinical outcomes for major depression in
primary care practice. Previously, we reported that PCPs
respond quickly when electronically informed of their
patients’ depression diagnosis (median response time:
1 day), and that when PCPs electronically indicated their
agreement with the diagnosis, they were more likely to
make a notation of depression in their patients’ medical
record and to initiate treatment for the depressive episodes
at 1 month than were PCPs who disagreed with the
diagnosis.?* Still, it remains unclear whether electronic
reminders presented to PCPs can actually improve patient
outcomes for depression and if so, whether varying the
presentation of guideline-based treatment recommenda-
tions to PCPs via EMR will improve outcomes compared to
screening and feedback of the diagnosis alone.

We also reported that electronic feedback of guideline-
based treatment advice for depression to PCPs had no
differential impact on care processes for treating depres-
sion at 1 month following our screening procedure.?*
However, this finding should not be extrapolated to
subsequent outcomes because EMR systems capable of
delivering persisting, organized, and brief periodic remind-
ers of guideline-based care could improve provider and
patient adherence with appropriate care over time and
thereby improve clinical outcomes. We, therefore, hypothe-
sized that providing continuing guideline-based patient-
specific treatment advice and other computerized decision
support to the PCP via EMR is more likely to improve
6-month patient outcomes and care processes for depres-
sion than screening and electronic feedback of the depres-
sion diagnosis alone. We also examined the effect on our
outcome measures of varying the intensity of guideline-
based treatment recommendations to PCPs so as to identify
the most efficient strategy for providing guideline-based
advice electronically.

METHODS
Study Site

This research was conducted at the University of
Pittsburgh School of Medicine’s main urban practice, at
which faculty physicians provide primary care. This
practice is staffed by 19 PCPs board-certified in internal
medicine who typically see 10 to 15 patients per half-day,
with appointments scheduled at 45-minute intervals for
new patients and at 15-minute intervals for returning ones.

Nine months prior to implementing our electronic
guideline for major depression, Logician (Version 4.2;
MedicaLogic, Beaverton, Ore)?® was installed as the
ambulatory EMR for this practice. Following each patient
encounter, physicians either typed their clinical impres-
sions directly into the EMR or dictated them into the
Medical Center’s central transcription service for later
transcription and uploading into the EMR. In addition,
physicians entered and maintained electronically their
patients’ problem, medication, and allergy lists.

PCPs could obtain instant access to their patients’
medical information via computer terminals placed in the
examination rooms, common clinic work areas, or their
own office located away from the practice site. PCPs were
also given a printed summary of each patient’s medical
problems, medications, and various care recommendations
on a paper encounter form generated by the EMR for each
office visit. This form was also used by clinicians to record
notes and update patient information for later dictation
and/or direct input into the EMR.

Participants

Primary Care Physicians. Using a protocol approved by the
Institutional Review Board of the University of Pittsburgh,
we recruited PCPs approximately 1 month preceding
patient recruitment. Study investigators (BLR, WNK, HCS)
presented highlights of the Agency for Health Care Policy
and Research’s (AHCPR) Depression Panel's Guideline®®
and then introduced the study to PCPs at an hour-long
journal club-style conference. All 17 protocol-eligible PCPs
(100%) (BLR and WNK were ineligible) subsequently
provided informed consent for study participation and
completed a self-report baseline assessment packet. PCPs
were stratified by their number of half-day clinic sessions
per week and then, within each strata, randomly assigned to
one of the 3 EMR system exposure conditions (see below,
Intervention Conditions) prior to the start of patient
recruitment. This procedure was performed by the study
statistician (BHH) using an SPSS routine (version 9.0; SPSS,
Inc., Chicago, I1l) that randomly chose PCPs without
replacement. Given the nature of our interventions, PCPs
were not blinded to their assignment condition.

Primary Care Patients. All patients ages 18 to 64 presenting
at the study site were screened for major depression with
the self-administered Patient Questionnaire (PQ) portion
of the Primary Care Evaluation of Mental Disorders
(PRIME-MD),?” which they completed prior to meeting
with their PCP as part of routine practice. If the patient
screened positive for a mood disorder on the PQ and had:
(1) no obvious dementia, psychotic illness, or unstable
medical condition; (2) two or fewer positive responses on the
CAGE alcohol screening questionnaire®® included on the
PQ; (3) no previous enrollment in the protocol; and (4) no
language or other communication barrier, a research
assistant sought the patient’s written consent to
administer the Mood Module component of the PRIME-MD
to ascertain the presence of a Diagnostic and Statistical
Manual of Mental Disorders, 4'" edition (DSM-IV) diagnosis
of major depression.

When the PRIME-MD Mood Module assessment iden-
tified a current major depression, the research assistant
asked the patient to provide a second written informed
consent for the full clinical protocol. Each patient’s clinical
eligibility for the study was confirmed with a 40- to 60-
minute baseline telephone assessment by an investigator
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(TG) and a chart review by a physician-investigator (BLR). In
addition to the exclusion criteria described previously, the
protocol also required that the patient: (1) have a 17-item
Hamilton Rating Scale for Depression (HRS-D) 29 score >12;
(2) report no alcohol or other substance abuse disorder
within the past 2 months; (3) have no history of bipolar
disorder; (4) have no active suicidal ideation; (5) be
medically stable as determined from a medical record
review and the baseline telephone assessment; (6) have no
plans to leave the study practice within the next 6 months;
and (7) not presently be receiving treatment for depression
from a mental health professional.

Electronic Notification of the Depression
Diagnosis Procedure

When a patient was identified by the Mood Module as
having a major depression, PCPs were notified via an
interactive e-mail alert (“flag”) generated through our EMR
system and via an electronic letter signed by the study
investigators. These messages generally were transmitted
to the PCP within 1 business day of the patient’s being
diagnosed with a major depression. PCPs were asked to
indicate whether they “agreed,” “disagreed,” or were
“unsure” of the PRIME-MD depression diagnosis. They
were also asked to electronically “sign” the letter to
acknowledge its receipt, much as they would acknowledge
a consult letter from another health care professional.

If the PCP agreed with the psychiatric diagnosis, a
researcher entered “major depression” into that patient’s
electronic problem list and forwarded a flag to the clinic’s
scheduling secretary. This message requested that the
patient be scheduled or rescheduled for a follow-up visit
with the PCP within 4 weeks of the PRIME-MD assessment,
if such an appointment was not already entered into the
practice’s electronic scheduling system. If the PCP electron-
ically expressed uncertainty about the depression diagno-
sis, the researcher replied with a new flag inquiring
whether the patient could be scheduled to return within a
4-week period so that the PCP could again consider the
diagnosis. When the PCP indicated disagreement with the
depression diagnosis, another interactive e-mail message
was sent following the patient’s next visit. Repeat remind-
ers were automatically generated if the PCP did not respond
to an e-mail message within 3 business days. The diagnosis
of “major depression” was only added to a patient’s
electronic problem list when the PCP agreed with the
PRIME-MD diagnosis.

Intervention Conditions

Characteristics of the 3 EMR conditions to which PCPs
were randomized are presented in Table 1. “Usual care”
(UQ) clinicians and PCPs in the other EMR conditions who
disagreed or were unsure of a patient’s depression
diagnosis received no additional patient-specific treatment
advice or reminders of care over the course of follow-up.

Table 1. Characteristics of the EMR Interventions

1 2 3
Usual Passive Active
PCP Exposed to: Care Care Care
Notification of depression X X X
diagnosis via EMR
Depression diagnosis X X
on patient encounter form
Patient-specific, guideline- X

based treatment advice on
patient encounter form

EMR, electronic medical record; PCP, primary care physician.

“Passive care” (PC) PCPs were provided a reminder of
their patients’ depression diagnosis on the paper encounter
form generated for each patient visit. This message
encouraged the PCP to treat the depressive episode but
offered no details on how to do so (“This patient diagnosed
with major depression. Properly treated, depressive epi-
sodes remit sooner.”). The message additionally suggested
that the PCP mouse-click on a computer desktop icon if he/
she wished to obtain further advice for treating depression.
Doing so launched a Web browser offering the PCP detailed
information for treating depression based on the AHCPR’s
depression treatment guideline®® from an Intranet site
developed for use in this study. PC PCPs were not exposed
to any other intervention prompts nor were they advised
about when to (re)schedule their patients’ follow-up
appointments.

“Active care” (AC) PCPs who agreed with the diagnosis
were exposed to 1 or more patient-specific advisory
messages on the paper encounter form generated for
viewing at the time of the clinical encounter. These mes-
sages were based upon the AHCPR’s practice guideline?®
and modified for electronic dissemination via our EMR
system.3° Their content varied in keeping with a PCP’s
earlier actions as entered into the EMR system (e.g., the
patient was prescribed an antidepressant medication or
referred to a mental health specialist). The clinician
could also view these messages online at any time. Most
advisory messages concluded with a suggestion that the
clinician mouse-click on the computer desktop icon to
obtain further treatment advice from our Intranet site.
AC PCPs were also periodically exposed to prompts
offering to schedule a follow-up appointment with their
study patients. This occurred whenever the interval
between follow-up appointments exceeded twice the time
interval recommended by the AHCPR guideline for a
given treatment phase as determined by a researcher’s
review of the clinicians’ encounter notes.

Technical limitations within our EMR system precluded
automatically launching or removing depression treatment
protocols at specified time intervals in response to mental
health referrals, events described in clinicians’ free-text
notes (e.g., the patient is experiencing a medication side
effect), or according to physicians’ randomization status in
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our study. Therefore, a trained research assistant reviewed
each patient’s electronic medical record and launched or
removed various advice statements (“macros”) according to
predefined criteria so as to simulate an “automated”
experience for study clinicians. The research assistant
was instructed to review each AC patient’s electronic
medical record and the computerized appointment sched-
ule on a weekly basis to monitor for any changes in clinical
activity. Thus, we were able to adjust our advice messages
to pertinent clinical events according to information entered
by the PCP into the EMR system, but were unable to do so at
the time of the patient encounter. Further details on how we
converted the AHCPR Depression Care guidelines to an
electronic format have been described elsewhere.*°

Patient Assessment

All study participants were contacted shortly after
recruitment to confirm their protocol eligibility and to
conduct a standardized telephone assessment by an
interviewer who was blinded to the randomization status
of a patient’'s PCP. These interviews assessed depression
severity (HRS-D),2° quality of life (SF-12),3! history of past
treatment for depression, comorbid anxiety disorder
(PRIME-MD),?” satisfaction with the PCP and the depres-
sion care received, as well as such sociodemographic
information as age, race, gender, education, and employ-
ment status. Medical comorbidity was assessed at baseline
through a review of each patient's EMR and paper chart
(including non-University patient records, consult letters,
etc.) for 6 months prior to the PRIME-MD date. The
measure used was a simple count of the number of
International Classification of Diseases, Ninth Revision
(ICD-9) diagnoses assigned at each timepoint. The same
blinded interviewer (TG) readministered the HRS-D at 3
and 6 months following study enrollment.

The indicators of PCP depression care at 3 and
6 months following screening with the PRIME-MD included
the mean number of office visits and total contacts
(including the screening visit), proportion of patients with
>3 contacts, proportion of patients with >3 contacts where
depression or depression treatment was mentioned, and
PCP reports of counseling, prescribing of antidepressant
medications, and referring their patient to a mental health
specialist. Contacts included both office visits and tele-
phone communications between the PCP and the patient
that were documented in the EMR. These measures were
advocated by the AHCPR's Depression Panel's treatment
recommendations for intensity of clinical follow-up (e.g.,
3 or more contacts within a 90-day period),?® and are
similar to those recently reported by other effectiveness
trials designed to improve the quality of primary care for
major depression.”32-33

The type of depression-specific treatment recom-
mended to the patient by the PCP and the number and
timing of follow-up visits were abstracted directly from data
entered into the EMR. Two trained nurses who were

blinded to the randomization status of a patient’s PCP
reviewed each study patient’s medical records. One nurse
reviewed a printed copy of every patient’s medical record
collected from the study clinic, University medical center,
and from specialists and non-University providers where
applicable, and then completed a detailed structured
abstract. Each completed abstract was then reviewed by
the other nurse for completion and accuracy. Discrepan-
cies between nurse-abstractors were brought to the atten-
tion of an investigator (BLR or BHH) for adjudication.

Statistical Analyses

Our prestudy sample size estimates were based on a
3-group design to detect a 30% difference in the proportion
of patients recovered (65% vs 35%) with a = 0.05 (2-tailed)
and 3 = 0.20. Because the PCP was our unit of randomiza-
tion, with patient outcomes nested under the PCP, we
needed to increase the required sample size to account for
the dependence of observations. Using an extension from
2 to 3 groups of Donner et al.’s method for dealing with
dependent observations®* with k = 0.05, we estimated that
72 observations per group were needed.

The primary outcome measures were a patient’s
depression status at 3 and 6 months as measured by the
17-item HRS-D, and PCP reports of depression care in the
6 months following the date of screening with the PRIME-
MD. Changes in the continuous HRS-D score from baseline
to 3 and 6 months and categorized HRS-D score at
6 months were used as measures of depression recovery.
We examined outcomes for all patients with an intent-to-
treat analyses, as well as analyses limited to patients
whose PCP had agreed with the depression diagnosis.
Because our findings were unchanged by the latter
approach, we only present the intent-to-treat analyses
involving our full study cohort. Patient variables across the
3 levels of EMR notification were compared with x?
analyses. Patients’ clinical status assessed with a categor-
ized HRS-D score at 6 months was analyzed with a
likelihood ratio x2. Changes in the continuous HRS-D
scores were compared across intervention groups using
random effects regression. The interaction of intervention
group x time was the primary test of the impact of the
study interventions on patient outcomes.

We used regression analyses to compare continuous
measures (e.g., number of visits) across intervention
groups and likelihood ratio x? tests to compare categorical
measures (e.g., proportion of patients prescribed antide-
pressants) across intervention groups. All analyses are
adjusted for the clustering of patients under each PCP and
were performed with either SPSS version 9.0 or STATA
(version 6.0; Stata Corp., College Station Tex).

RESULTS

We approached 9,513 patients aged 18 to 64 between
April, 1997 and December 1998 and asked them to
complete the PRIME-MD PQ (Figure 1). A total of 8,302
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FIGURE 1. Patient recruitment.
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patients (87%) did so, of whom 1,331 (16%) screened
positive (PQ+) for a mood disorder. After a research
assistant performed a preliminary review of the PQ+
patients’ medical records, 736 (55%) were judged poten-
tially protocol eligible, 597 (81%) completed the Mood
Module, and 345 (58%) met DSM-IV criteria for a current
episode of major depression. Of this group, 99 were found
protocol ineligible, 12 declined to enroll in the treatment
phase; we were unable to contact 8 patients to perform a
baseline assessment and to confirm protocol eligibility
despite multiple phone calls and follow-up postcards. The
remaining 226 patients were included in the study in a
manner consistent with their PCPs’ earlier randomization
assignment. Consequently, 78 patients were assigned to
AC, 77 to PC, and 71 to UC. However, 15 (6%) of these 226
patients later withdrew their protocol consent when con-
tacted for a telephone assessment. Of the remaining 211
patients who completed our baseline assessment, 192
(91%) had a 3-month follow-up interview, 193 (91%) had
a 6-month follow-up interview, and 185 (88%) had inter-
views at both times. Our analyses focus on the 200 patients
(95%) who completed either our 3- or 6-month telephone
assessment.

Table 2 presents demographic and clinical character-
istics of our study patients at baseline. Their mean age was
just under 44 years (range, 19 to 64), 70% were female, and
73% were white. Although patients in our 3 EMR groups
were similar on most sociodemographic variables and

clinical characteristics, PC patients were more likely to be
female, older, and married. There were no baseline
differences between groups in measures of depression
severity (HRS-D), SF-12 scores, medical comorbidity,
presence of a comorbid anxiety disorder, or history of prior
treatment for depression. At 3 months following the date of
screening with the PRIME-MD, PCPs agreed with the
finding of major depression for their patients 78% of the
time. The proportion of agreement did not differ between
intervention conditions.?*

Figure 2 displays the longitudinal HRS-D scores for our
full study cohort by intervention arm. Although patients’
mean HRS-D scores decreased from baseline to 3- and
6-month follow-up regardless of their PCPs’ guideline
exposure condition (20.4 to 14.4 and 14.2, respectively;
F test of the interaction of assessment time by intervention
group [Fg 379 = 90.7; P < .001]), neither overall nor
categorical measure of recovery differed by EMR exposure
condition or from our UC control condition (F4 379 = 0.42;
P = .80). Moreover, there were no differences in the
categorical measures of recovery at 6 months among our
3 PCP exposure groups (X2 [df=4]= 5.63; P = .2) (Table 3).
Thus, our “active” and “passive” electronic feedback and
guideline dissemination strategies were no more effective
at altering our main clinical outcome measure than was
our “usual care” control condition.

We then examined whether our intervention affected
various caregiving practices consistent with the AHCPR’s

Table 2. Patient Demographics, Clinical History, and Satisfaction and Physician Responses to EMR Notification of the
Depression Diagnoses Generated by the PRIME-MD

Total Active Care Passive Care Usual Care
(N = 200) (n = 68) (n=170) (n=62) P Value
Sociodemographic variables

Mean age, y 43.9 44,2 46.4 40.8 .03
Female gender, n (%) 141 (70) 38 (56) 57 (81) 46 (74) .003
White race, n (%) 145 (73) 48 (71) 50 (71) 47 (76) 9
Education, n (%)

<High school 36 (18) 10 (15) 15 (21) 11 (18) .2

Some college 96 (48) 40 (59) 27 (39) 29 (47)

>College degree 68 (34) 18 (26) 28 (39) 22 (36)
Marital status, n (%)

Single 59 (30) 25 (37) 12 (17) 22 (36) .05

Married 77 (39) 22 (32) 35 (51) 20 (33)

Separated /divorced /widowed 62 (30) 21 (31) 23 (33) 19 (31)
Employment, full-time, n (%) 108 (54) 36 (53) 33 (47) 39 (63) 2

Baseline clinical variables

Mean Hamilton Rating Scale for Depression 20.4 19.7 20.7 20.7 .50
Mean SF-12 PCS Score 43.9 42.1 43.1 46.7 1
Mean SF-12 MCS Score 34.3 35.6 33.4 33.8 4
Past treatment for depression, n (%) 96 (48) 28 (41) 38 (56) 29 (47) 2
Comorbid anxiety disorder, n (%) 72 (36) 25 (37) 26 (37) 21 (34) 9
2+ comorbid medical conditions, n (%) 113 (57) 38 (56) 44 (63) 31 (50) 3
At screening, n (%)

Patient was returning to usual PCP 122 (61) 44 (65) 48 (69) 30 (48) .08

Patient was seeing PCP for first visit 66 (32) 22 (32) 17 (24) 24 (39)

Patient did not see usual PCP 15 (8) 2 (3) 5 (7) 8 (13)

EMR, electronic medical record; PRIME-MD, primary care evaluation of mental disorders; PCS, physical component summary; MCS, mental

component summary; PCP, primary care physician.
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Active Care (n=64)
Passive Care (n=66)
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FIGURE 2. Hamilton Ratfing Scale for Depression for baseline,
3, and 6 months.

Depression Panel's Guideline. As portrayed in Table 4,
patients of PCPs randomized to either AC or PC had both
more office visits (P = .02) and were more likely to have >3
contacts with their usual PCP (P =.03) over the course of our
6-month follow-up interval than did patients in the UC
condition. At 3 months following the PRIME-MD’s adminis-
tration, 51% of patients had seen their PCPs 3 or more times,
76% of PCPs mentioned depression in their EMR notes at
least once, 21% had mentioned depression at least 3 times,
and 17% had treatment for depression explicitly mentioned
in 3 or more PCP contacts. However, these care process
measures for depression did not differ by method of PCP
exposure to guideline-based care. Although rates for each of
these measures increased slightly at 6 months, again, there
were no differences among the PCP exposure groups.

At 3 months, PCPs had prescribed an antidepressant
for 50% of their patients while they continued their
patients’ pre-PRIME-MD dosage of antidepressant for
another 11%. By 6 months, PCPs had prescribed an
antidepressant medication for 56% of their patients and
66% of patients had used any antidepressant medication.
PCPs prescribed a serotonin-reuptake inhibitor 94% of the
time when using antidepressant pharmacotherapy.

Few PCPs documented counseling their patients for
depression (20% at 3 months and 22% at 6 months) or had
encouraged or referred them to seek care from a mental
health specialist (27% at 3 months and 33% at 6 months).
Of the patients referred to a mental health specialist, the
vast majority also received at least 1 prescription for
antidepressants (74% at 3 months and 83% at 6 months).
Again, there were no differences among the PCP interven-
tion groups in their use of antidepressants or mental health
specialty care for depressed patients. Similar analyses
limited to the 158 (78%) patients whose PCPs agreed with
the diagnosis also indicated no significant differences in
care provided across intervention groups (data not shown).

DISCUSSION

This study investigated whether screening primary
care patients for major depression, electronically informing
PCPs of the diagnosis, and providing evidence-based
treatment recommendations for depression using an EMR
system could improve the quality of patient care and
6-month clinical outcomes. We found no improvement in
the depression recovery rate for our entire cohort, or any
subgroup of it, when compared to previously reported
outcomes for “usual care” in primary care randomized
clinical trials for treating major depression.”"32-3%:3% yary-
ing the intensity of electronic feedback to study PCPs did
have a statistically significant effect on the mean number of
follow-up visits at 6 months. However, we found no
differential impact on recovery or on various depression
care process measures compared to the impact of simple
screening and feedback of the diagnosis alone. Thus, our
findings are consistent with trials of other screening and
non-electronic feedback strategies to improve the quality of
primary care for major depression.3¢73%

It is generally accepted that feedback delivered via a
well-implemented EMR system can improve the process of
care by prompting receptive physicians to perform “1-time”
actions such as ordering a mammogram, lipid profile, or
flu vaccine, particularly when the feedback must be
acknowledged.??*° Yet, as in this report, investigators
attempting to improve outcomes for such chronic condi-
tions as congestive heart failure?' and diabetes®? using
EMR systems and repeated reminders also found little or
no measurable impact on clinical outcomes despite earlier
positive reports on the effectiveness of these systems.*’

Table 3. Depression Status at 6 Months by Method of PCP Exposure to EMR Feedback

Total Active Care Passive Care Usual Care
Depression Status (N =193) (n = 65) (n = 69) (n=59)
Asymptomatic (HRS-D 0-7), n (%) 43 (22) 14 (22) 16 (23) 13 (22)
Partially symptomatic (HRS-D 8-11), n (%) 40 (22) 14 (22) 16 (23) 10 (17)
Symptomatic (HRS-D >12), n (%) 110 (57) 37 (57) 37 (54) 36 (61)

Likelihood ratio x2(df = 4) = 5.63; P = .22.
PCP, primary care physician; EMR, electronic medical record; HRS-D

, Hamilton Rating Scale for Depression.
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Table 4. Care Processes in the 6-Month Period Following Depression Screening by Method of PCP Exposure to
Guideline-based Care

Total Active Care Passive Care Usual Care
Care Process (N = 200) (n = 68) (n =70) (n =62) P Value
At 3 months
Mean office visits with usual PCP 2.19 2.41 2.24 1.87 .05
Mean contacts with usual PCP* 2.71 2.88 2.61 2.61 .8
Mean contacts with any PCP* 2.97 3.15 2.83 2.92 .8
>3 contacts with usual PCP*, n (%) 102 (51) 39 (57) 35 (50) 28 (45) .6
Depression mentioned in any contact 153 (76) 51 (75) 57 (81) 45 (73) .6
with usual PCP*, n (%)
Depression mentioned in >3 contacts 41 (21) 18 (27) 14 (20) 9 (15) .5
with usual PCP*, n (%)
Depression treatment mentioned in 34 (17) 14 (21) 12 (17) 8 (13) .8
>3 contacts with usual PCP*, n (%)
PCP counsels patient for depression, n (%) 41 (20) 16 (23) 13 (19) 12 (19) .9
Antidepressant medication suggested/prescribed 100 (50) 37 (54) 35 (50) 28 (45) 2
or baseline regimen modified, n (%)
Antidepressant medication baseline regimen 22 (11) 8 (12) 11 (16) 3 (5)
continued without modification, n (%)
Antidepressant medication not offered, n (%) 78 (39) 23 (34) 24 (34) 31 (50)
Mental health referral suggested, n (%) 54 (27) 14 (21) 21 (30) 19 (31) .6
At 6 months
Mean office visits with usual PCP 2.95 3.31 3.09 2.40 .02
Mean contacts with usual PCP* 3.78 4.01 3.70 3.61 .6
Mean contacts with any PCP* 4.32 4.68 4.10 4.18 4
>3 Contacts with usual PCP*, n (%) 115 (58) 45 (66) 44 (63) 26 (42) .03
Depression mentioned in any contact 161 (80) 54 (79) 61 (87) 46 (74) .3
with usual PCP*, n (%)
Depression mentioned in >3 contacts 54 (27) 21 (31) 22 (31) 11 (18) .09
with usual PCP*, n (%)
Depression treatment mentioned in 43 (22) 16 (24) 16 (23) 11 (18) .9
>3 contacts with usual PCP*, n (%)
PCP counsels patient for depression, n (%) 44 (22) 17 (25) 14 (20) 13 (21) .9
Antidepressant medication suggested/prescribed 112 (56) 40 (59) 40 (57) 32 (52) .3
or baseline regimen modified, n (%)
Antidepressant medication baseline regimen 20 (10) 8 (12) 9(13) 3 (5)
continued without modification, n (%)
Antidepressant medication not offered, n (%) 68 (34) 20 (29) 21 (30) 27 (44)
Mental health referral suggested, n (%) 65 (33) 18 (26) 25 (36) 22 (35) .3

* Includes telephone calls.
PCP, primary care physician.

We previously reported that PCPs respond quickly to
electronic feedback of their patients’ diagnosis of major
depression, and that response rates and agreement with
the diagnosis increased with repeated electronic reminders
and as PCPs became more comfortable with feedback.?*
That finding was consistent with another report that
electronic feedback increases the rate at which PCPs
document depression in their clinical notes compared to
PCPs who are not electronically informed of the diagnosis.??
However, even valid and pertinent EMR reminders for
appropriate depression care must compete for physician
attention with overt patient concerns (e.g., fatigue, insom-
nia, and back pain) plus the routine primary care tasks
(e.g., cancer screening and managing cardiovascular dis-
ease) to be performed within the limitations of the typical
15-minute primary care encounter. Addressing these pre-
senting complaints and somatic symptoms can distract
busy PCPs from counseling their patients for depression or

from delivering appropriate care.*? Indeed, if the 6-month
clinical outcomes or care processes measures for patients
of PCPs randomized to either guideline exposure condition
were significantly improved compared to those of “usual
care” patients, one might conclude that repeated electronic
reminders are necessary to alter PCP behavior and improve
patient outcomes beyond that which occurs within
1 month.?*

Management of a chronic medical condition also
typically requires the physician to adjust initial treatment
in keeping with the patient’s subsequent experience and
clinical outcome. Unfortunately, contemporary EMR sys-
tems cannot collect such data and subsequently present
the physician with new treatment recommendations at the
time of a follow-up clinical encounter. Effective treatment of
chronic conditions requires a greater level of patient
participation than does passive receipt of a 1-time recom-

mendation for an immunization or a blood test.*> However,
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depressed individuals are often nonadherent with recom-
mended care®** and EMR systems that typically provide
feedback to the physician are unable to directly activate
patients to participate in their own treatment.

To the best of our knowledge, this is the first report of
clinical outcomes and care processes resulting from provid-
ing PCPs with electronic feedback and ongoing treatment
advice for patients with major depression or any other
psychiatric condition. The validity and generalizability of
our findings are strengthened by: (1) application of an
evidence-based treatment guideline intended for use in
primary care settings and converted to an electronic
format®®; (2) use of a commercially available EMR system
running on the widely available Windows-PC computer
platform; (3) administration of a depression case-finding
instrument designed for use in a busy primary care
setting®’; (4) rapid feedback of the depression diagnosis to
the PCP shortly after each patient’s visits; (5) requiring that
physicians electronically acknowledge receipt of the de-
pression diagnosis and respond appropriately*°; (6) limiting
study participation to board-certified physicians and
their patients; and (7) sufficient sample size to address
our research hypothesis with adequate power and
consideration of the dependence of observations under
each physician.3*

Despite these design strengths, our negative findings
must be interpreted cautiously, since our study was
conducted within a single, large, academically affiliated
primary care practice. Yet, we are unaware of any
published report indicating that patients with psychiatric
distress treated by “academic” PCPs achieve clinical out-
comes dissimilar to those of patients managed by “non-
academic” PCPs. We also note that although only 5 to
6 PCPs were assigned to each EMR exposure condition, we
found no evidence that a single PCP unduly weighted the
results for any study group.

It is also unclear whether our findings were related to
the EMR’s lack of effectiveness, a problem with the guide-
line’s translation into an electronic form,*® competing
patient and provider agendas within a limited time
encounter, nonadherence with our electronic prompts
and reminders for care or another barrier to the use of
computers by study clinicians, failure by study patients to
accept their PCPs’ treatment recommendations for depres-
sion, or some other limitation. Still, few PCPs documented
discussing depression with their patients 3 or more times,
counseling them, or advising them to see a mental health
specialist for care at either 3 or 6 months following
screening with the PRIME-MD. Although PCPs may delib-
erately choose not to document such behavior in the
medical record because of stigma or some other reason,*®
our chart review indicated that the majority of patients
were prescribed an antidepressant at both 3- and 6-month
follow-up. Further analyses of specific PCP behaviors in
response to the electronic prompts and of patients’
responses to PCP recommendations are needed to address
these issues.

It is conceivable that contamination of our intervention
by PCPs randomized to different guideline exposure condi-
tions compromised our ability to detect significant inter-
group differences. For example, although encouraged by
the investigators not to do so, study PCPs may have
discussed our treatment advice with each other. Still, the
recovery rate of UC patients was similar to that experienced
by the UC cohort in a report from Schulberg et al.*’
Patients may also have seen a PCP on the date of the
PRIME-MD who was not their usual PCP, may have
switched providers within the group practice, or may have
seen another PCP, who had been randomized to a different
study condition, when their own PCP was unavailable
(e.g., on vacation). However, we found that just 8% of study
patients saw a PCP other than their usual provider on the
date of the PRIME-MD’s administration, and switching
PCPs while remaining within the group practice was
uncommon (<10%). Moreover, one third of those who
switched providers when their own PCP was unavailable
met with a PCP randomized to the same EMR exposure
condition as their assigned PCP.

Given rapid advances in the capabilities of computer
software and hardware systems, investigators using newer
and more powerful EMR systems might obtain a different
result than ours. Contemporary EMR systems cannot
automatically identify a mental illness, as they can an
abnormal laboratory result or drug-drug interaction.
Therefore, the need to systematically screen patients for
depression either in person,*® by telephone,*® or following
initiation of treatment is necessary, unless the EMR is
programmed to expose physicians to treatment advice
following entry of critical information into the system (e.g.,
physician prescribes antidepressant pharmacotherapy).3?
Still, it is difficult to convert the subtleties of a paper-based
treatment guideline to algorithmic form that can be
interpreted by a computer system.>° Contemporary EMR
systems, such as the one used in our study site, are unable
to interpret uncoded information entered as unstructured
text (e.g., clinical impressions, oral recommendations, etc).
To be clinically feasible, algorithm branch points must
hinge on information routinely entered in the EMR system
(e.g., medications, appointment dates, etc.). Although our
use of the EMR was a hybrid, in that some functions were
automated while others were simulated to meet the needs
of a clinical trial and overcome the limitations of our EMR
system, this requirement may limit the patient specificity
and pertinence of computer-generated recommendations
to typical care.3%*® Future EMR systems might overcome
this challenge and better involve patients in their own
care*® by requiring them to enter data into the EMR such
as weight, blood pressure, blood glucose, and self-reported
depressive symptoms via e-mail or over a secure Internet
connection prior to their encounter with a physician.
Nevertheless, despite developments in artificial intelli-
gence, it will be difficult to imbue a computer with clinical
reasoning or the logic to interpret human emotion and
provide patient-specific empathy and counseling at the
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time of the clinical encounter comparable to that of a
trained physician.

In conclusion, we were unable to demonstrate that
screening patients for major depression, electronically
informing PCPs of the diagnosis, and exposing them to
evidence-based treatment recommendations for depression
via an EMR system improved either clinical outcomes or
various care processes for depression at 6 months following
our screening procedure. Our findings are consistent with
other recent reports suggesting that contemporary EMR
systems are more effective at triggering “1-time” events
than for ongoing management of a chronic medical condi-
tion. Given the persistent need for physicians to remain
current and to provide high-quality care, and given steady
declines in the real costs of computer technology, studies
attempting to improve the effectiveness of care for chronic
medical conditions with increasingly sophisticated EMR
systems remain necessary. We encourage efforts that
incorporate the key principles of delivering effective chronic
illness care, particularly improved care coordination and
patient self-management support that activates patients to

participate in their own care.*3
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