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Depression Screening Interfaced
With an Electronic Health Record:

A Feasibility Study in a Primary Care Clinic
Using Optical Mark Reader Technology

Elizabeth W. Klein, M.D.; Jacquelyn S. Hunt, Pharm.D., M.S.;
and Benjamin H. LeBlanc, M.D., M.B.I.

Objective: Strategies to effectively and
efficiently screen for depression remain elusive
in the primary care setting. The purpose of this
study was to assess the feasibility of a depression
screening program in which patients completed
a validated questionnaire in the waiting room.
Using Optical Mark Reader technology
(PatientLink), patient responses were
interfaced into the electronic health record
(EHR), where the responses and score were
available to practitioners at the time of the visit.

Method: This was a prospective, observational
study that enrolled all consenting patients, aged
18 years and older, who spoke English and
arrived for any type of visit during a 1-week
period at a family practice clinic (the first week
of August 2004). Patient feedback was sought
using a standardized survey. Feedback from prac-
titioners and staff was sought using focus group
methodology. The primary outcome measure was
the proportion of patients successfully screened
for depression by the front desk personnel using
PatientLink.

Results: A total of 189 patients met eligibility
criteria. Of those, 169 (89.4%) were successfully
screened for depression. Of the patients who
completed PHQ-9 questionnaires, 30 (17.8%)
met DSM-IV criteria for moderate to severe
depression. Four (2.4%) of these subjects with
major depressive disorder were found not to have
preexisting documentation of a depressive disor-
der in the medical record. In no case was the lack
of successful screening due to technology error.
Patients, staff, and practitioners supported this
new screening strategy. No additional staff were
needed to conduct the screening program.

Conclusion: This study demonstrates that
depression screening using a Scantron-based
PHQ-9 questionnaire completed by patients
in the waiting room and uploaded into an EHR
is technically feasible and resource efficient.

(Prim Care Companion J Clin Psychiatry 2006;8;324–328)
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epression is a common disorder associated with
significant psychosocial and physical impairmentD

as well as increased mortality. The direct and indirect
cost of depression has been estimated at $44 billion per
year, placing it among the top 10 most costly illnesses
in the United States.1 Lost years of healthy life attributed
to depression is second only to ischemic heart disease.2

The majority of patients with depression seek treatment
from their primary care provider (PCP).3 Evidence
suggests that depression screening programs are as-
sociated with improved patient outcomes, particularly
when screening is coupled with systems that also support
adequate treatment and monitoring.4 On the basis of
this evidence, the U.S. Preventive Services Task Force
(USPSTF) recommends screening adults for depression
in clinical practices that have systems to assure accurate
diagnosis, effective treatment, and follow-up.2 However,
in the current primary care environment, up to half of all
depressed patients go unrecognized.5

In 15 randomized controlled trials evaluating depres-
sion screening in primary care, 14 utilized research staff
to accomplish the screening activities.6–20 Although infor-
mation from these studies has resulted in the recommen-
dation to screen adults for depression, these studies did
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little to illuminate optimal methods for accomplishing the
task. In the single study that utilized existing clinic staff
to conduct depression screening, the staff were registered
nurses and received extensive training.20 Increasingly, fi-
nancial constraints are causing community-based primary
care clinics to replace the role of nurses with medical as-
sistants. Thus, the staffing and expense required to admin-
ister a routine depression screening process remains a sig-
nificant barrier to implementation.

A caveat of the USPSTF recommendation to screen all
adults for depression is that screening be coupled with a
diagnosis, treatment, and monitoring support system. In-
herent in such “support systems” or disease management
programs is the ability to accurately identify the popu-
lation targeted for management. The increasing preva-
lence of electronic health records (EHRs) in the primary
care environment provides access to accurate and timely
information, facilitating disease management programs.21

However, depression screening results, unlike vital signs
and laboratory data, are not routinely entered and stored
in EHR systems.

In recognition of these issues, a depression screening
process was piloted with the goals of requiring minimal
staff, facilitating electronic collection of screening re-
sponses, and making the results immediately available to
clinicians at the time of the visit. Accordingly, we pro-
posed (1) shifting the time burden of depression screening
from clinic personnel to the patient in an attempt to reduce
the resources required to accomplish screening and (2) us-
ing information technology to capture and store patient
responses prior to the patient’s examination. Therefore,
this study was conducted to determine if it is feasible to
accomplish depression screening in a primary care office
waiting room using a patient-completed questionnaire
and Optical Mark Reader (OMR) technology that inter-
faces with an EHR.

METHOD

This was a prospective, observational study approved
by the local institutional review board. The study was
funded internally by the Providence Primary Care Re-
search Network. Research investigators and staff have no
affiliation with the purveyors of the technology evaluated
in this study and report no conflict of interest.

Setting and Study Population
This study was conducted at one clinic in the Provi-

dence Primary Care Research Network in Oregon. The
Providence Milwaukie Family Medicine Clinic was se-
lected on the basis of their adoption of a paper-based
depression screening process 6 months prior to study
initiation.

All patients, 18 years of age or older, seen in the clinic
during the first week of August 2004 were eligible for

participation in the study. Subjects were excluded if they
were not proficient in the English language.

Screening Strategy
The Providence Primary Care Research Network had

previously evaluated depression screening tools appro-
priate for the primary care environment. The Primary Care
Evaluation of Mental Disorders (PRIME-MD) Patient
Health Questionnaire–Depression Subscale 9 (PHQ-9)22

was selected because it is short, is self-administered
by the patient, assesses the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV)
criteria, evaluates disease severity, performs well (75%
sensitivity, 90% specificity, and 85% overall accuracy),
and has been validated in many primary and tertiary care
populations.23

Since the clinics in the Research Network utilize the
Centricity EHR (GE Healthcare, Hillsboro, Ore.) and are
predominantly paperless, a patient depression screening
strategy that would interface with the EHR system
was sought. PatientLink (PatientLink, Inc., Harrisonville,
Mo.) was selected for 2 reasons. First, Scantron-based
questionnaires (Scantron, Irvine, Calif.) are a common
and widely accepted format for patient self-administered
surveys. Second, PatientLink uses OMR technology to
capture patient Scantron responses and upload the infor-
mation into the EHR, where practitioners can immediately
view the results.

All eligible patients arriving for any type of visit
who provided consent to participate in the study were
asked to complete the PHQ-9 Scantron. Since the primary
objective of the pilot project was feasibility of the screen-
ing strategy in actual practice, research staff were not in-
volved in the screening process. The purpose and sug-
gested work flow of the depression screening process
were presented at a staff meeting. The work flow entailed
the front desk personnel’s distributing the depression
screening Scantron along with brief written patient in-
structions at the time of check-in. Completed Scantron
questionnaires were returned to front desk personnel, who
inserted the card into the OMR scanner. The Scantron
cards were scanned through the PatientLink OMR in ap-
proximately 5 seconds, making the information immedi-
ately available to practitioners upon opening the patient’s
chart in the EHR. A single mouse click was required to
view the completed questionnaire. Although practitioners
and staff were introduced to the study’s purpose and meth-
ods, they were not given specific instructions or education
on handling PHQ-9 results once they were interfaced into
the EHR.

Data Collection and Analysis
The primary outcome measure was the proportion of

patients successfully screened for depression by front
desk personnel using PatientLink. Any subject was con-
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sidered to have met the primary outcome if the PHQ-9
questionnaire was completed and imported into the EHR
prior to the patient’s entering the examination room.

Several secondary outcome measures ascertained the
performance of the technology and the patient, staff, and
practitioner perspectives on the screening strategy. At the
end of the clinic visit, patients were invited to complete a
9-item survey to ascertain their perspective on the in-
structions, privacy, process, and value of the screening
strategy. For purposes of reporting the results of the
PatientLink Satisfaction Survey, affirmative responses
(“yes” and “definitely yes”) were grouped and described
by percentages (see Table 1).

The perspectives of staff and practitioners were so-
licited during 2 separate focus group sessions conducted
within 2 weeks of the study. Semistructured moderator’s
guides were constructed for the focus groups. An experi-
enced moderator facilitated each discussion in keeping
with the interview guide. A research assistant recorded
the groups’ responses. Transcripts of the sessions were
analyzed by 2 investigators (J.S.H. and B.H.L.) to gener-
ate lists of key ideas reflecting the groups’ sentiments.
Key ideas were clustered into categories and themes were
identified. The authors then discussed the themes, reach-
ing consensus on the final emergent topics.

RESULTS

A total of 189 patients met eligibility criteria during the
1-week study. Of those, 169 (89.4%) successfully met the

primary outcome measure based on an imported PHQ-9
result available in the EHR prior to the patient’s entering
the exam room. There were 20 occurrences of unsuccess-
ful depression screening. Half of these cases involved
patients who were too ill to complete the PHQ-9 in the
lobby prior to the visit. In this study, only 5 (2.6%) of the
189 patients refused to complete the PHQ-9 survey. In no
case was the lack of successful screening due to error of
the PatientLink technology.

Among the 169 PHQ-9 questionnaires successfully
scanned into the EMR, 14 (8.3%) had 1 or more items
left blank. The items most commonly left blank asked
about “poor appetite or overeating” and “thoughts that
you would be better off dead or of hurting yourself in
some way.” Both of these questions were left blank on 4
(2.4%) questionnaires. In only one instance did a primary
care provider amend the scanned patient PHQ-9 re-
sponses during the course of the visit. In that case, the
provider changed a patient’s initial response.

Diagnosis of Depression
Of the subjects who completed PHQ-9 question-

naires, 30 (17.8%) met the DSM-IV criteria for moderate
to severe depression as defined by a PHQ-9 score of 10
or higher. Four (2.4%) of these subjects were found not
to have a preexisting diagnosis of a depressive disorder
in the medical record. The mean PHQ-9 score of these 4
subjects was 17.3 (SD = 5.6).

Patient Perspective
Of the 169 subjects completing the PHQ-9 question-

naire, 66% also agreed to complete the PatientLink Sat-
isfaction Survey following their visit. As seen in Table
1, most subjects felt the instructions were easy to un-
derstand, reported no difficulty in completing the ques-
tionnaire, felt the brief introduction from the front desk
personnel was sufficient, and reported having enough
privacy in the lobby. Somewhat fewer subjects felt their
concerns regarding the confidentiality of their PHQ-9 re-
sponses were sufficiently addressed. Of the 27 subjects
with confidentiality concerns, however, only 9 would
also refrain from recommending continued use of the
PHQ-9 questionnaire and 11 would not wish to fill out
other types of questionnaires. Almost an equal number of
subjects felt that the depression screening strategy im-
proved the quality of their visit (35%) as compared to
39% who felt that it did not improve the quality of the
visit.

Staff Perspective
A total of 11 staff attended the focus group meeting,

including 4 front desk personnel and 7 medical assis-
tants. In response to questions regarding the process in-
volved in implementing the screening program, the front
desk personnel felt that the process worked well. Despite

Table 1. PatientLink Satisfaction Survey and Number of
Patients With a Positive Response for Each Question

Positive Responsesa

Survey Question N/Total N %

1. Were the instructions you received about 105/112 93.8
the questionnaire easy to understand?

2. Did you have difficulty in filling out the 7/112 6.2
questionnaire?

3. Did the front desk staff provide you with 102/112 91.1
all the information you wanted about the
questionnaire?

4. Were your concerns about the confidentiality 84/111 75.7
of your questionnaire addressed well enough
in the instruction handout?

5. Did you feel you had enough privacy in 105/112 93.8
filling out the questionnaire in the lobby?

6. Would you recommend that we continue to 84/112 75.0
use questionnaires in this manner?

7. Would you be willing to fill out other kinds 82/112 73.2
of questionnaires in this manner on a regular
basis as part of your routine visits?

8. Did your filling out the questionnaire 39/111 35.1
improve the quality of your visit?

9. Would you like to see other medical 70/111 63.1
information collected in this manner and
put into your electronic chart immediately?

aCombined responses of “yes” and “definitely yes.”
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the potential burden of distributing the PHQ-9 question-
naire and then collecting and scanning the forms prior to
each subject’s visit, staff did not feel that it detracted
from their ability to perform their normal work activi-
ties. They felt that patients were able to follow the
printed directions given to them without the need for fur-
ther instruction. When asked about the functionality of
the PatientLink technology, they reported that it took
one day to acclimate to the additional noise and
workflow adjustment, but that it performed without
problems.

The perspective of the medical assistants differed,
reflecting their distinct job responsibilities in the clinic.
Medical assistants reported a disruption in workflow
based on a delay in rooming patients who were still
completing surveys. To remedy this problem, they sug-
gested the screening workflow be altered to allow the
flexibility to complete the screening and scanning of re-
sults after rooming the patients. They did report that the
PatientLink depression screening process reduced their
direct workload by replacing a previous process in
which they were expected to ask each patient 2 depres-
sion screening questions, give the paper PHQ-9 survey
to patients who screened positive, and then enter the pa-
tients’ PHQ-9 responses into the EHR. Staff reported a
high degree of patient acceptance with the screening
program.

Practitioner Perspective
Five of 7 clinicians participating in the study were

available to also participate in the focus group session.
Practitioners reported that the use of PatientLink tech-
nology was a powerful tool for depression screening and
resulted in improved chart documentation. Notably,
practitioners rarely needed to alter patient self-adminis-
tered PHQ-9 responses after interviewing the patient.
There was significant variance in the reported frequency
of viewing interfaced PHQ-9 data. Although some prac-
titioners reported viewing the information during most
visits, others reported seldom viewing the information.
Physicians who commonly viewed the information in
the EHR reported 2 additional benefits of accessing the
PHQ-9 results. First, the information was beneficial in
determining if currently treated patients with depression
had successfully achieved remission. Second, having the
information available for documentation in the patient
record could facilitate higher reimbursement coding
levels. Like medical assistants, practitioners were con-
cerned about the potential for depression screening in
the lobby to delay rooming the patients. However, they
believed that the workflow could be sufficiently modi-
fied to facilitate a timely workflow and were interested
in expanding the pilot to collect additional information
(e.g., new patient histories, review of systems) using
Scantron-based technology.

DISCUSSION

This pilot demonstrated that a Scantron-based PHQ-9
questionnaire with responses uploaded into an EHR prior
to the office visit is technically feasible and requires
minimal staff resources. Unlike previous depression
screening programs that notified physicians in the EHR
within approximately 24 hours of depression screen-
ing,24,25 the strategy studied in this pilot provides the prac-
titioner with the information at the time of the office visit
when there is the opportunity to immediately interact
with the patient. This strategy identified a total of 30 sub-
jects (17.8%) meeting criteria for moderate to severe de-
pression based on PHQ-9 score. This identification rate is
lower than generally reported in the literature.4 Of those
screening positive, 4 subjects  (2.4%) were previously
undiagnosed according to their medical records. It is un-
known if these were cases of depression that would have
otherwise been identified during the visit. Patient accep-
tance of this screening strategy was predominantly posi-
tive. Given that the prevalence of depression is 6% to
10%,26 numerous patients without depression will be sub-
jected to mass depression screening without personal
benefit. However, it is important to recognize that ap-
proximately one third of participants felt that this screen-
ing strategy improved the quality of their visit. Although
75% of survey respondents felt their concerns regarding
confidentiality were sufficiently addressed, future screen-
ing programs might explore better ways to address the
concerns of the remaining 25%.

Given that a pilot goal was to minimize clinic re-
sources involved in depression screening, feedback from
staff was encouraging. Front desk personnel felt the pro-
gram was important and did not interfere with other du-
ties. Medical assistants were pleased to shift the burden
of depression screening to this patient self-administered
strategy. However, they were concerned about the pos-
sible delay in rooming patients.

This study also showed a favorable physician re-
sponse. Practitioners were not surprised that relatively
few new cases of depression were detected using this
screening strategy, as their clinic had previously im-
plemented a depression screening program. Despite this,
physicians felt that the electronic solution offered addi-
tional functionality. Specifically, they noted instances in
which previously resistant patients felt more comfortable
with this screening method. They also recognized an ad-
vantage to having the PHQ-9 results available for follow-
up of patients with known depression and appreciated the
ability to easily support higher reimbursement coding.

This pilot project also had several limitations. First,
the study period was limited to 1 week. Further investi-
gation of longer duration may elucidate issues of sus-
tainability. Second, the study was conducted in a single
academic family medicine clinic. Since family medicine
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practitioners provide care to patients throughout the age
spectrum, only a portion of the patients attending clinic
were eligible for this adult screening program. Further
evaluation is needed to determine if these results can be
generalized to an internal medicine clinic where poten-
tially all patients attending clinic would be eligible for
screening. Third, this pilot program did not include a sys-
tem to facilitate treatment and monitoring of identified
depression cases. However, accurate and timely informa-
tion is a prerequisite for any disease management pro-
gram. Only by instituting a program to systematically col-
lect information on depression status of patients with new
and preexisting depression can such clinic-based disease
management programs be developed.

CONCLUSION

Practical strategies to accomplish depression screening
in primary care clinics are of paramount importance. This
pilot study demonstrated that the technology employed
did accomplish screening of nearly 90% of eligible adults
in an academic family practice clinic. The screening strat-
egy was also acceptable to patients, physicians, and staff,
with the caveat that an alternative workflow be created
for patients who arrive late for their appointment. This
depression screening method is notable because it did
not involve or require additional staff. Further study is
needed to determine if this strategy is equally effective in
a busier primary care office with no preestablished de-
pression screening program. Additionally, future investi-
gation should analyze the sustainability of this approach
over time and examine the effect of this screening method
on patient outcomes.
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