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Objective: This study examined the validity and utility of two types of com-
puter-administered versions of a screening interview, PRIME-MD (Primary
Care Evaluation of Mental Disorders), in a mental health setting: one ad-
ministered by desktop computer and one by computer using a touch-tone
telephone and interactive voice response (IVR) technology. Methods: Fifty-
one outpatients at a community mental health clinic were given both IVR and
desktop PRIME-MD and the Structured Clinical Interview for DSM-IV
(SCID-1V), which was administered by a clinician, in a counterbalanced or-
der. Diagnoses were also obtained from charts. Results: Prevalence rates
found by both computer interviews were similar to those obtained by the
SCID-IV for the presence of any diagnosis, any affective disorder, and any
anxiety disorder. Prevalence rates for specific diagnoses were also similar to
those found by the SCID-IV except for dysthymia, obsessive-compulsive dis-
order, and panic disorder; the first two conditions were found to be more
prevalent by the computer, and panic disorder was more prevalent by the
SCID. Compared with the prevalence rates in the charts, the rates found by
the computer were higher for anxiety disorders, particularly for obsessive-
compulsive disorder and social phobia. Using the SCID-IV as the criterion,
both computer-administered versions of PRIME-MD had high sensitivity,
specificity, and positive predictive value for most diagnoses. No significant
difference was found in how well patients liked each form of interview. Con-
clusions: Results support the validity and utility of both desktop and IVR
PRIME-MD for gathering information from mental health patients about
certain diagnoses. (Psychiatric Services 48:1048-1057, 1997)

he first step in the develop-
Tment of a successful treatment
plan for patients with psychi-

atric disorders is a comprehensive
and accurate diagnostic evaluation.

Although the clinician's theoretical
framework determines to a large ex-
tent the domains of interest for evalu-
ation, current diagnostic practice fo-
cuses largely on description of symp-
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toms and signs and is atheoretical in
terms of etiology. Thus an accurate
and comprehensive evaluation of all
psychiatric morbidity provides a basis
from which clinicians can then turn to
theoretical orientations for an appro-
priate intervention strategy.

Patients typically come for treat-
ment with a salient presenting prob-
lem, and clinicians often focus pri-
marily on evaluating the dimensions
of this problem. However, successful
treatment is often hampered by
covert comorbidity. For example, a
patient who presents complaining of
depression but also has an underly-
ing problem with alcohol abuse may
not respond to typical interventions
with proven efficacy, such as antide-
pressant medications or cognitive
therapy, and may in fact be more ap-
propriately treated with an interven-
tion focused primarily on the alcohol
abuse.

In other cases, treatment efficacy
may be maximized by the awareness
of underlying comorbidity. For exam-
ple, a patient who presents complain-
ing of symptoms of depression might
not reveal comorbid symptoms of ob-
sessive-compulsive disorder. A thor-
ough diagnostic interview at intake
could identify this comorbidity, per-
mitting a better treatment plan—for
instance, prescription of a potent se-
lective serotonin reuptake inhibitor
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that is effective for both disorders
rather than a potent norepinephrine
reuptake inhibitor helpful only for de-
pression (1).

Although ideally such thorough di-
agnostic evaluation should precede
treatment, in real life this ideal is not
fully realized for several reasons.
One issue is clinicians’ unfamiliarity
with diagnostic criteria, which often
results in mistakes of commission (an
incorrect diagnosis) as well as omis-
sion (failure to detect comorbidity).
For example, Skodol and others (2)
reported a study of DSM-III diag-
noses made for 200 outpatients by a
group of ten psychiatric residents in
their third postgraduate year and five
clinical psychology interns; 37 per-
cent of axis I diagnoses were found to
be incorrect on review during super-
vision. Errors in applying DSM-III
conventions or criteria accounted for
78 percent of the incorrectly diag-
nosed cases. These errors occurred
even though the residents and in-
terns took a didactic course on DSM-
IIT and the residents took an addi-
tional three-month course on diag-
nostic interviewing,.

In a related study, 30 percent of di-
agnoses made by a group of 18 psy-
chiatric residents and ten clinical
psychology interns, which were re-
viewed and approved in absentia by
their supervisor, were found to differ
from diagnoses made subsequently
by consensus between the resident
or intern and an experienced clini-
cian who sat in on the initial inter-
view (3). The major reason for error
was inadequate information resulting
from focusing too narrowly on the
initial complaint and thus failing to
attend to information that suggested
an additional or alternate diagnosis.

In a third study, knowledge of the
diagnostic criteria for major depres-
sion was evaluated among the mental
health staff of a large training hospital
using a 15-item true-false question-
naire (4). Staff included psychiatrists,
psychiatric residents, psychologists,
social workers, and master’s-level
nurses. The rate of incorrect respons-
es ranged from 13 to 48 percent: 13
percent incorrectly thought that de-
pression brought on by psychosocial
factors cannot be melancholic, and 48
percent incorrectly thought that at

least one vegetative sign was re-
quired to make the diagnosis.
Because DSM-IV lists more than
300 disorders, it is understandable
that clinicians often make diagnostic
errors. One solution to this problem
has been the development of struc-
tured diagnostic interviews. Howev-
er, few clinicians are trained in con-
ducting formal diagnostic evaluations
using structured or semistructured
clinical interviews, such as the Struc-
tured Clinical Interview for DSM-IV
(5) or its predecessor, the Schedule

[
Use of
computers
frees clinicians to
Jocus on what they do
best: forming relationships
with patients, weighing
the available information,
making mutually
informed treatment
decisions, and
conducting the
appropriate

therapy.
[

for Affective Disorders and Schizo-
phrenia (6). Even when structured
interviews are conducted, clinicians
often forget to ask up to 5 percent of
the required questions (7) and fail to
process diagnostic logic accurately
(Kobak KA, Taylor LvH, Dottl SL, et
al., unpublished manuscript, 1996). A
thorough diagnostic evaluation takes
substantial clinician time and results
in additional costs to the patient or
insurer. These economic concerns, as
well as clinicians’ time constraints,
often result in a narrow focus on the
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presenting problem and its remedia-
tion.

One solution to these problems is
the use of computer-administered di-
agnostic interviews. Information ob-
tained by computer-administered in-
terviews is thorough and complete.
Computers never fail to ask the re-
quired questions as clinicians often
do. For example, in one study physi-
cians missed or failed to record 35
percent of the information obtained
by a computer-administered medical
history (8). Computers always make
perfect branching decisions if pro-
grammed to do so, asking the appro-
priate follow-up questions based on
the patient’s response and the diag-
nostic algorithm. Scoring errors are
eliminated, as diagnoses are comput-
ed automatically according to the pa-
tient’s responses and the diagnostic
criteria. Standardization of adminis-
tration minimizes the problem of in-
terrater reliability, as computers ask
the same questions in the same way
of all patients.

Computers allow patients to work
at their own pace and are available
wherever a computer terminal (or in
the case of interactive voice re-
sponse, a touch-tone telephone) is
available. Results can be scored and
presented to the clinician or patient
immediately, enabling clinicians to
make more informed treatment deci-
sions. Computer-administered rating
scales are cost-effective and time-ef-
ficient, eliminating the clinician’s
time involved in learning and admin-
istering structured diagnostic inter-
views. They can be available at all
times, and they free clinicians to fo-
cus on what they do best: forming re-
lationships with patients, weighing
the available information, making
mutually informed treatment deci-
sions, and conducting the appropri-
ate therapy.

Patients’ reaction to computer in-
terviews has generally been positive.
Studies have found that patients are
more likely to disclose information of
a sensitive nature to a computer than
to a clinician in areas such as suicide
(9), alcohol and drug abuse (10), and
high-risk sexual behavior (11). Psy-
chiatric inpatients reported an aver-
age of five and one-half more items of
information on a computerized psy-

1049



chiatric history than on a clinician in-
terview, including having a criminal
record (reported on a computer but
not to the clinician by 26 percent of
patients), blackouts from drinking (23
percent), impotence (20 percent), be-
ing fired (17 percent), and suicide at-
tempts (17 percent) (12). Subjects
feel less embarrassed giving informa-
tion to the computer (13), and some
patients, such as socially phobic indi-
viduals (14) and suicide attempters
(15), prefer being interviewed by a
computer rather than by a clinician.

Direct patient-computer inter-
views have been available for more
than 30 years, beginning with the au-
tomated medical history of Slack and
associates (16). Since that time, em-
pirical evidence has supported the
reliability, validity, and equivalence
of computer-administered versions of
clinician-administered symptom rat-
ing scales for disorders such as de-
pression (17), obsessive-compulsive
disorder (18), generalized anxiety
disorder (19), and social phobia (20).
Several structured diagnostic inter-
views have also been adapted for
computer administration, such as the
Structured Clinical Interview for
DSM-1V (SCID-IV) (21), the Symp-
tom-Driven Diagnostic System for
Primary Care (SDDS-PC) (22), and
the Composite International Diag-
nostic Interview (CIDI-Auto) (23).

As of this writing, no published
data are available on the reliability
and validity of these computer-ad-
ministered diagnostic interviews ex-
cept for the CIDI-Auto, which was
studied in the diagnosis of major de-
pression and six of the anxiety disor-
ders (agoraphobia, panic disorder
with and without agoraphobia, social
phobia, simple phobia, obsessive-
compulsive disorder, and generalized
anxiety disorder) (23). Results were
mixed, with levels of agreement with
clinician diagnoses ranging from .02
(kappa statistic) for generalized anxi-
ety disorder to .81 for obsessive-com-
pulsive disorder, and with an overall
level of agreement of .40.

The study reported here examined
the validity of a computer-adminis-
tered version of a new diagnostic in-
strument, PRIME-MD (Primary
Care Evaluation of Mental Disorders)
(24). PRIME-MD was originally de-
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signed for use by primary care physi-
cians in detecting the mental disor-
ders most commonly found in prima-
ry care settings—mood, anxiety, so-
matoform, alcohol, and eating disor-
ders.

PRIME-MD consists of two com-
ponents: a brief, 26-item patient
questionnaire in a yes-no format that
the patient completes before seeing
the primary care physician and a
structured clinical interview, or clini-
cian evaluation guide, containing five
modules in a yes-no format that cor-
respond to the five classes of disor-
ders covered. Clinicians administer
only the modules that are indicated,
based on patients’ answers on the pa-
tient questionnaire.

The validity of the clinician-admin-
istered PRIME-MD was demonstrat-
ed by a study in which the same pa-
tients were diagnosed by primary
care physicians using PRIME-MD
and by experienced mental health
professionals (24). A high level of
agreement was found for the pres-
ence of any diagnosis (kappa=.71;
overall accuracy rate=88 percent).

Recently, a computer-administered
version of PRIME-MD was devel-
oped using interactive voice response
(IVR) technology (25). With this
method, patients dial a central phone
number using a touch-tome phone,
listen to questions read by the com-
puter over the telephone, and re-
spond by pressing numbers on the
telephone. Touch-tone IVR technolo-
gy offers the advantage of not requir-
ing patients to be physically present
to complete the interview. It is more
familiar to most patients than desktop
computers and obviates the need for
hardware and software at all loca-
tions. Compared with other comput-
er-administered diagnostic inter-
views, the telephone-administered
computer-assisted PRIME-MD—re-
ferred to in this paper as IVR
PRIME-MD—has the advantage of
being relatively brief, taking about 10
minutes to complete. The computer-
ized SCID-IV takes about 25 min-
utes, the computerized SDDS-PC
about 15 minutes, and the CIDI-Auto
about 65 minutes.

A validation study of IVR PRIME-
MD was done with 200 outpatients
from four primary care clinics (N=

80), an eating disorders clinic (N=
10), an alcohol treatment facility
(N=10), and a psychiatric research
foundation (N=70); community con-
trol subjects (N=30) also participated
(Kobak KA, Taylor LvH, Dottl SL, et
al., unpublished manuscript, 1996).
Over the telephone, the subjects
were administered both the SCID-1V
by a trained clinician and IVR
PRIME-MD. A subsample also was
given the clinician-administered ver-
sion of PRIME-MD in person by a
primary care physician.

Similar prevalence rates for any
psychiatric disorder among the pri-
mary care patients were obtained by
the computer and by a mental health
professional using the SCID-IV (38.8
percent and 36.3 percent, respective-
ly). Primary care physicians using the
clinician-administered version of
PRIME-MD identified significantly
less psychopathology in this sample
(12.5 percent) than did either IVR
PRIME-MD or the SCID-IV (x2=
9.23, df=2, p<.0l).

Prevalence rates for individual di-
agnoses were generally similar for
IVR PRIME-MD and PRIME-MD.
However, primary care patients re-
ported twice as much alcohol abuse
on the computer (15 percent) than on
either the SCID-IV (7.5 percent) or
the clinician-administered PRIME-
MD (7.5 percent). Using the SCID-
IV as the criterion (the standard
against which both interviews were
compared), both the computer- and
clinician-administered versions of
PRIME-MD demonstrated high and
roughly equivalent levels of sensitivi-
ty and specificity. Overall agreement
for any diagnosis was .67 (kappa sta-
tistic) for the computer-administered
PRIME-MD and .70 for the clinician-
administered PRIME-MD. Overall
accuracy was also high at 84 percent
and 86 percent, respectively.

The study reported here examined
the validity and utility of computer-
administered versions of PRIME-
MD in a community mental health
population. Use of a computer-ad-
ministered version of PRIME-MD in
this population could greatly increase
the quality of patient care by increas-
ing clinicians’ recognition of both
overt and covert disorders, resulting
in more effective treatment planning.
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In this study, two types of computer
administration of PRIME-MD were
examined—one was administered by
a desktop computer and one by a
computer over the telephone using
IVR technology (IVR PRIME-MD).
Diagnoses obtained by both methods
were compared with diagnoses ob-
tained by an expert clinician conduct-
ing the SCID-IV by telephone.

Methods

Subjects and setting

Participants were 51 outpatients who
were currently receiving psychother-
apy at the Hennepin County Medical
Center’s evaluation and therapy clin-
ic in Minneapolis. The center is a
large urban teaching hospital, and its
psychiatric clinics primarily serve a
low-income population. The majority
of patients are supported by general
assistance, Social Security Disability
Insurance, or Aid to Families With
Dependent Children. Although Med-
icaid and Medicare are the primary
insurance providers, a smaller per-
centage of patients have private in-
surance, such as Blue Cross/Blue
Shield and Medica.

At the time of the study (May to
September 1996) the professional
staff consisted of two full-time and
five part-time doctoral-level psychol-
ogists, four part-time psychology fel-
lows, two full-time and two part-time
doctoral-level psychology interns,
two full-time master’s-level psychol-
ogists, and two full-time master’s-
level psychiatric nurses. Patients re-
quiring psychotropic medication
were followed in the adjoining but
separate medication clinic, staffed by
two full-time and 14 part-time psy-
chiatrists and four psychiatric nurses.
In 1995 a total of 28,574 visits were
made to the two clinics, 17,929 to the
therapy clinic and 10,645 to the med-
ication clinic.

The age of participants ranged
from 23 to 66 years (mean+SD=
44.12+ 9.01). Twenty-nine partici-
pants (57 percent) were women).
Forty-three participants (84 percent)
were Caucasian, four (8 percent)
were African American, two (4 per-
cent) were Hispanic, and two (4 per-
cent) were Native American.

Twenty-eight participants (55 per-
cent) were on disability, 15 (29 per-

cent) were unemployed, five (10 per-
cent) were employed, one (2 percent)
was retired, and data were unavail-
able for two participants. Seventeen
(33 percent) listed their current or
former occupation as clerical, skilled,
or semiskilled manual labor; six (12
percent) were in unskilled occupa-
tions; five (9 percent) were in admin-
istration- or management-level occu-
pations; and data were unavailable
for 23 participants. Five participants
(10 percent) did not finish high
school, 14 (28 percent) had a high
school education or its equivalent, 19
(37 percent) had completed some col-

The versions
of PRIME-MD that
were administered by
computer successfully
identified the majority
of psychiatric disorders
present in this sample
of mental bealth

Datients.
[

lege, five (10 percent) graduated
from a two-year college, four (8 per-
cent) finished four years of college,
three (6 percent) had some graduate
or professional school training, and
data were unavailable for one partic-
ipant (2 percent).

Although a decision was made be-
fore the study to exclude psychotic
patients, no patient had to be exclud-
ed for this reason.

Procedure

Subjects were recruited through fly-
ers posted in the patient waiting area
of the evaluation and therapy clinic
or through word of mouth from their
psychotherapist. Persons interested
in participating spoke with a research
coordinator who explained the pur-
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pose of the study, answered the sub-
ject’'s questions, and obtained in-
formed consent. Subjects then called
the Dean Foundation in Madison,
Wisconsin, using an 800 number, and
interview times were arranged.

All subjects were administered
three interviews: IVR PRIME-MD; a
desktop-computer-administered ver-
sion of PRIME-MD (hereafter re-
ferred to as desktop PRIME-MD);
and the mood, anxiety, eating disor-
ders, and psychoactive substance use
modules from the SCID-IV (5). A
three-way, counterbalanced order of
administration was used. Each inter-
view was scheduled 24 to 72 hours
apart to minimize memory and other
order effects.

Subjects called an 800 number to
be administered IVR PRIME-MD.
Desktop PRIME-MD was adminis-
tered at the clinic on a desktop com-
puter located in the patients’ waiting
area. Subjects who did not have a
home telephone (N=3) were invited
to come to the clinic to use the tele-
phone.

The SCID-IV was administered
over the telephone by an advanced
doctoral student in psychology who
was proficient in diagnostic inter-
viewing and trained in administra-
tion and scoring of the SCID-IV. The
SCID-IV rater also administered the
Hamilton Depression Rating Scale
(26) to examine the relationship be-
tween the diagnosis of a mood disor-
der and the severity of depressive
symptoms. The SCID rater was blind
to the results of both computer-ad-
ministered PRIME-MD interviews
for the duration of the study protocol.

Assessment via telephone has been
shown to yield scores similar to face-
to-face interviews in the areas of de-
pression (27-29), health status (30),
and psychiatric diagnosis (31). The
SCID-IV was used as the criterion
against which the accuracy of both
desktop and IVR PRIME-MD were
compared. Spitzer (32) has described
a semistructured interview (such as
the SCID-IV) that uses expert clini-
cal judgment and open-ended ques-
tions as the criterion for assessing
the validity of a fully structured in-
terview with closed-ended questions
that does not require clinician judg-
ment.
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Table 1

Patients screening positive for at least
one symptom on the interactive voice
response (IVR) and desktop-comput-
er-administered versions of PRIME-
MD, by diagnosis

IVR Desktop

(N=51) (N=51)
Diagnosis N % N %
Any psychiatric dis-
order 49 96 51 100

Any mood disorder! 41 80 45 88
Any anxiety disorder 48 94 48 94
Generalized anx-
iety disorder 47 92 47 92
Panic disorder 36 71 47 92
Social phobia 33 65 34 67
Obsessive-compul-
sivedisorder 30 55 32 63
Alcohol abuse 20 39 16 31
Any eating disorder! 18 35 19 37

1 The screening items for all diagnoses within
this module were identical.

Both desktop PRIME-MD and
IVR PRIME-MD screened subjects
for several DSM-IV disorders. Mood
disorders included major depressive
disorder, partial remission or recur-
rence of major depressive disorder,
dysthymia, minor depressive disor-
der (as defined by PRIME-MD), and
bipolar disorder. Anxiety disorders
screened for were panic disorder, so-
cial phobia, obsessive-compulsive
disorder, and generalized anxiety dis-
order. Alcohol abuse was also as-
sessed. Eating disorders screened for
were binge eating disorder (a DSM-
IV disorder proposed for further
study) and bulimia nervosa.

Data from the somatization module
were not included in the analyses (the
module was administered by desktop
PRIME-MD but not IVR PRIME-
MD) because of the low prevalence of
somatoform disorder and because the
module requires a physician’s evalua-
tion to determine whether each so-
matic symptom has a physical expla-
nation that adequately accounts for its
severity and associated disability. The
diagnoses of social phobia and obses-
sive-compulsive disorder were not
part of the original clinician-adminis-
tered PRIME-MD because these dis-
orders are rarely treated in the prima-
ry care setting. However, these mod-
ules were added to the IVR and desk-
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top versions of the PRIME-MD be-
cause of their substantial prevalence
and often hidden nature. In addition,
the increasing gatekeeper role of pri-
mary care clinicians makes compre-
hensive screening vital.

A chart review was conducted to
obtain diagnoses made by the treat-
ing clinicians. These diagnoses were
compared with diagnoses obtained
by both computer interviews and the
SCID-IV. Chart diagnoses included
those that were made by the current
clinician and the psychiatrist manag-
ing medication, as well as discharge
diagnoses if the subject was recently
hospitalized.

Subjects were paid $50 for their
participation. The study was re-
viewed and approved by both the
Dean Foundation institutional re-
view board and the human subjects
research committee of Hennepin
County Medical Center.

IVR PRIME-MD

Subjects  self-administered IVR
PRIME-MD by telephoning an 800
number and entering a patient iden-
tification number assigned by the
study coordinator and an individual
password chosen by the subject.
They then listened to prerecorded
questions played by the computer
over the telephone and answered by
pressing number keys on the touch-
tone telephone. The interview began
with a brief introduction, followed by
an optional offer of instructions on
how to use the IVR system.

The computer then asked the sub-
ject four distractor questions (for ex-
ample, “Have you been bothered a
lot by back pain during the past two
weeks?”) before proceeding to the
patient questionnaire. This question-
naire contained 13 screening ques-
tions for the four PRIME-MD mod-
ules being evaluated: two for the
mood module, six for anxiety, four for
alcohol abuse, and one for eating dis-
orders. A positive response to any
screening question in a module re-
sulted in the computer’s branching to
that module for further evaluation
and possible confirmation of the di-
agnosis; a negative response to all the
screening questions in a module re-
sulted in the computer’s skipping
further evaluation in that module.

Desktop PRIME-MD

The desktop PRIME-MD was given
at the clinic on a IBM-compatible
computer located in the patient wait-
ing area. Subjects checked in with
the receptionist who oriented them
to the computer and then left them
to complete the interview alone. At
the beginning of the interview the
subject was asked to enter his or her
name, gender, date of birth, and
identification number. On the screen
the computer then asked questions
that were almost identical to those in
IVR PRIME-MD, following the
same branching logic.

Subjects answered questions on
the screen by using a mouse to point
and click on a box containing “yes”
or “no.” Subjects could skip a ques-
tion they chose not to answer, which
was not an option of IVR PRIME-
MD. After the interview, the results
were automatically stored on the
computer hard disk. A hard copy was
printed out, and it was filed by the
receptionist.

After subjects completed all three
interviews, they were mailed a sev-
en-item questionnaire asking them
to evaluate their experience with
each of the three interviews. Sub-
jects mailed the results back to the
study coordinator in Wisconsin. All

questionnaires were completed
anonymously.
Statistical analyses

The analyses examined several fea-
tures of the two versions of PRIME-
MD. They included sensitivity,
which is the proportion of cases giv-
en a SCID-IV diagnosis that were
also correctly given the diagnosis by
the computer, and specificity, or the
proportion of cases not given a
SCID-IV diagnosis that were also
correctly not given the diagnosis by
the computer. Positive predictive
value, which is the proportion of cas-
es given the diagnosis by the com-
puter that were also given the diag-
nosis by the SCID-IV, was also ex-
amined. The overall accuracy rate, or
the proportion of total patients cor-
rectly identified by the computer as
having or not having the diagnosis,
was also calculated, using the SCID-
IV as the standard.

Positive predictive value (that is,
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the “hit rate”) is particularly impor-
tant in examining the clinical utility
of a screening instrument, as it tells
the probability that a person who
screens positive on the test actually
has the disorder. Agreement be-
tween SCID-IV diagnoses and both
IVR PRIME-MD and desktop
PRIME-MD diagnoses were com-
puted using kappa coefficients. The
prevalence rates of diagnoses found
by the three methods of assessment
were examined. A separate analysis
was conducted for the presence of
any disorder within a diagnostic cat-
egory (for example, within the cate-
gory of mood disorders or anxiety
disorders) and for the presence of
specific diagnoses. Prevalence rates
for chart diagnoses were compared
with rates obtained by the SCID-IV
and both computer versions of
PRIME-MD.

Results

Patient questionnaire

As shown in Table 1, of the 51 pa-
tients screened, 49 (96 percent)
screened positive on the patient
questionnaire for the presence of a
symptom of any psychiatric disorder
on IVR PRIME-MD, and 100 per-
cent screened positive on desktop
PRIME-MD. Screening positive for
a symptom means the person an-
swered “yes” to a screening item (a
symptom) for a particular disorder,
which resulted in the computer’s
branching to the appropriate diag-
nostic module for further evaluation
and possible confirmation of the di-
agnosis. Patients screened positive
for a symptom of mood and eating
disorders slightly more often on
desktop PRIME-MD than on the
IVR version, slightly less often for al-
cohol abuse, and equally as often for
anxiety disorders.

Diagnostic rates

Table 2 presents a summary of preva-
lence rates of psychiatric disorders
identified by IVR PRIME-MD, desk-
top PRIME-MD, and SCID-IV. The
percentage of patients receiving any
diagnosis was similar for all three in-
terview methods (94 percent, 92 per-
cent, and 100 percent, respectively).
Rates were also similar for any mood
disorder and for any anxiety disor-

Table 2

Diagnoses of 51 outpatients obtained by PRIME-MD administered by interactive
voice technology (IVR) and a desktop computer, by a clinician using the Struc-
tured Clinical Interview for DSM-IV (SCID-IV), and by chart review

Chart

Desktop  SCID-IV review

% N % N % N %

IVR
Diagnosis N
Any diagnosis 48
Any mood disorder 43
Major depression 31
Major depression, partial re-
mission 9
Dysthymia 34
Minor depression 1
Any anxiety disorder 40
Panic disorder 23

Generalized anxiety disorder 22
Obsessive-compulsive disorder 22

Social phobia 25
Alcohol use disorder 15
Any eating disorder 7

94 47 92 51 100 50 98
84 4 86 50 98 48 94
61 35 69 35 67 39 77

18 6 12 26 51 1 2
67 31 61 17 33 20 39

2 2 4 4 8 1 2
78 42 82 44 86 28 55
45 22 43 33 65 14 28
43 26 51 29 57 6 12
43 27 53 13 26 7 14
49 26 51 27 53 1 2
29 9 18 11 22 16 31
14 9 18 5 10 3 6

der. In order to receive a diagnosis
on PRIME-MD, a person screened
positive for a symptom on the patient
questionnaire, and the diagnosis was
confirmed by the appropriate follow-
up diagnostic module.

The prevalence rates found by
IVR and desktop PRIME-MD were
similar to those found by the SCID-
IV for major depressive disorder,
generalized anxiety disorder, social
phobia, and any eating disorder. The
computer interviews found signifi-
cantly greater rates of dysthymia
(x2=12.98, df=2, p<.01) and obses-
sive-compulsive disorder (y2=8.2,
df=2, p<.025) than the SCID-IV,
while the SCID-IV found higher
rates of panic disorder than either
IVR PRIME-MD (x2=3.96, df=1,
p<.05) or the desktop version (2=
4.77, df=1, p<.05).

The mean+SD number of diag-
noses per patient was 4.33+2.18 us-
ing IVR PRIME-MD (range, 0 to 8
diagnoses), 4.41+2.18 on the desk-
top version (range, 0 to 8), and
4.37+1.92 on the SCID-IV (range, 0
to 7). It took a mean of 7.36+4.48
minutes for patients to complete
desktop PRIME-MD (range, 1.18 to
12.86 minutes), 8.61+2.80 minutes
to complete IVR PRIME-MD
(range, 2.40 to 14.50 minutes), and
76.17+17.98 minutes to complete
the SCID-1V, including the Hamil-
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ton Depression Rating Scale (range,
40 to 150 minutes).

Chart diagnoses

Chart diagnoses were examined to
compare diagnostic rates found by
the clinicians working with the pa-
tients and those obtained by both the
computer and the structured clinical
interviews. Results are presented in
Table 2. Prevalence rates of major de-
pressive disorder, alcohol abuse, and
eating disorders were similar for all
four diagnostic methods. The rate of
chart diagnosis was significantly low-
er than the rates found by either
computer interview or the SCID-IV
for panic disorder, (x2=14.41, df=3,
p<.005), generalized anxiety disor-
der (x%2=25.57, df=3, p<.001), and
social phobia (¥2=38.9, df=3, p<
.001). Only one subject was given a
chart diagnosis of social phobia,
compared with 25, 26, and 27 sub-
jects given such a diagnosis by IVR
PRIME-MD, the desktop version,
and the SCID-1V, respectively. The
rate of chart diagnoses for obsessive-
compulsive disorder was significant-
ly lower than for either IVR PRIME-
MD (x2=10.84, df=1, p<.001) or
desktop PRIME-MD (x2=17.65,
df=1, p<.001) and was almost half
the rate found by the SCID-1V, al-
though this difference was not statis-
tically significant.
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Table 3

Indexes of agreement between PRIME-MD administered by interactive voice technology (IVR) and a desktop computer and
the Structured Clinical Interview for DSM-IV (SCID-IV) administered by a clinician to diagnose 51 outpatients, in percent-

ages
Positive pre-
Sensitivity Specificity! dictive value Overall accuracy ~ Kappa!
Desk- Desk- Desk- Desk- Desk-

Diagnosis IVR top IVR top IVR top IVR top IVR top

Any diagnosis 94 92 — — 100 100 94 92 — —_

Any mood disorder 84 88 —2 100 98 100 82 88 -04 22%
Major depression 77 77 75 50 87 77 77 69 1S 27
Major depression,

partial remission 23 12 88 88 67 50 55 49 11 -01
Dysthymia 77 65 38 41 38 36 52 49 12 05
Minor depression 0 0 98 96 0 0 90 88 -03 -.06

Any anxiety disorder 86 93 71 86 95 98 84 92 ATHRx TR **
Panic disorder 61 58 83 83 87 86 69 67 39** 36**
General anxiety disorder 55 76 73 82 73 85 63 78 27* S7***
Obsessive-compulsive

disorder 54 77 61 55 32 37 59 61 12 24*
Social phobia 74 78 79 79 80 81 77 78 53%** ST***

Alcohol abuse and depen-
dence 82 64 85 95 60 78 84 88 Sgxkk G3H**

Any eating disorder 100 60 96 87 71 33 96 84 B1Hx* 35%*

! Cannot be computed when the SCID-IV rate of diagnosis is 100 percent

2 Cannot be computed due to small cell size
*p<.05
*p<.01
*+¢p< 001

Diagnostic accuracy

Table 3 presents the indexes of
agreement between the IVR and
desktop versions of PRIME-MD and
the SCID-IV. Sensitivity of both
computer interviews was similar and
was high for most diagnoses. For
both computer interviews, specifici-
ty was also high (except for dys-
thymia, for which both values were
low) and was similar (except for ma-
jor depression, for which the IVR
version had greater specificity). Pos-
itive predictive value for the pres-
ence of any diagnosis was 100 per-
cent for both the desktop and IVR
versions, meaning that in all cases in
which the computer detected a men-
tal disorder, at least one disorder was
present.

The high rate of positive predic-
tive value for the presence of any di-
agnosis is mainly an artifact of the
population studied. However, posi-
tive predictive values for specific di-
agnoses were generally quite high as
well, with the exception of dysthymia
and obsessive-compulsive disorder.
Previous research on clinicians’ er-
rors in using diagnostic criteria found

1054

that underdiagnosis of dysthymia is
one of the most common problems,
in that clinicians often fail to give the
diagnosis of dysthymia when it is
warranted if there is a comorbid ma-
jor depressive episode.

The overall accuracy rate was
quite high for both computer inter-
views. For IVR PRIME-MD, overall
accuracy ranged from 96 percent for
any eating disorder to 51 percent for
dysthymia. For the desktop version,
rates ranged from 88 percent for al-
cohol abuse and dependence to 49
percent for dysthymia. The kappa
coefficients, representing agree-
ment of both computer interviews
corrected for chance, ranged from
good to fair, and most comparisons
were statistically significant. Over-
all, the level of diagnostic accuracy
of both computer versions was quite
good.

The diagnostic accuracy of the
mood disorder module of IVR
PRIME-MD was further examined
by calculating a partial correlation
coefficient between scores on the
clinician-administered Hamilton
Depression Rating Scale and the

presence or absence of a diagnosis of
any mood disorder. Scores were ad-
justed for the proportion of the vari-
ance attributed to age, gender, and
ethnicity. A strong partial correlation
of .5033 (p<.001) was obtained for
desktop PRIME-MD, and a strong
partial correlation of .5046 (p<.001)
was found for IVR PRIME-MD.
These results provide support for the
diagnostic accuracy of the mood

modules of both computer versions
of PRIME-MD.

Patients’ reactions

A survey was mailed to all partici-
pants after they completed all three
interviews to evaluate their reaction
to each interview form. A total of 37
patients (72 percent) returned the
anonymous survey. Results are pre-
sented in Table 4. In response to the
question “How comfortable were
you being interviewed?” subjects
rated the clinician higher on both
ends of the extremes—that is, more
were either very comfortable or very
uncomfortable with the clinician
compared with the computer. Rat-
ings for the computer on this dimen-

PSYCHIATRIC SERVICES ¢ August 1997 Vol. 48 No. 8



sion fell more in the middle. A sig-
nificantly greater percentage of sub-
jects, 57 percent, rated themselves
as being very comfortable with the
clinician compared with 30 percent
for the IVR PRIME-MD (x2=5.51,
df=1, p<.05); no significant differ-
ence in being very comfortable was
found between the clinician and the
desktop version.

In response to the question “How
well were you able to describe your
feelings?” a significantly greater per-
centage of patients, 92 percent, rated
the clinician “OK” or higher com-
pared with 62 percent for IVR
PRIME-MD (x2=9.24, df=1, p<
.006) and 68 percent for desktop
PRIME-MD (x2=6.77, df=1, p<
.01). A significantly greater percent-
age of patients, 51 percent, felt a lit-
tle, somewhat, or very embarrassed
with the clinician compared with 14
percent for the IVR version (x2=
12.09, df=2, p<.001) and 22 percent
for the desktop version (x2=7.06,
df=2, p<.01).

No significant difference was found
between the percentage of patients
who did not like being interviewed by
each interview form—that is, those
who responded “didn’t like at all” or
“didn’t like” (clinician, 8 percent; IVR
PRIME-MD, 16 percent; desktop
PRIME-MD, 14 percent). Similarly,
no significant difference was found
between the percentage of patients
who felt they were able to understand
the questions “OK,” “well,” or “very
well” (clinician, 100 percent; IVR, 97
percent; desktop, 100 percent).

Finally, when asked which inter-
view they preferred, a significantly
greater percentage of patients, 73
percent, chose the clinician than ei-
ther IVR PRIME-MD, 3 percent

2=38.84, df=1, p<.001), or desktop
PRIME-MD, 16 percent (x2=24.12,
df=1, p<.001); 8 percent of patients
had no preference. The difference be-
tween the percentage of patients who
preferred desktop PRIME-MD (16
percent) and IVR PRIME-MD (3
percent) was also significant (x2=4.1,
df=1, p<.05).

Discussion and conclusions

Diagnosis is the cornerstone of effec-
tive treatment. Direct computer-ad-
ministered diagnostic interviews

Table 4

Responses of 37 patients to a survey about their reactions to IVR PRIME-MD,
desktop PRIME-MD, and the clinician-administered SCID-IV, in percentages

Rating

Survey item 1 2 3 4 5
Comfortable!

IVR 8 8 27 27 30

Desktop 3 5 27 24 41

SCID-IV 11 8 5 19 57
Able to describe feelings?

IVR 11 27 30 19 14

Desktop 8 24 27 22 19

SCID-1V 3 5 16 11 65
Embarrassed®

IVR 0 0 5 8 87

Desktop 3 0 8 11 78

SCID-IV 8 11 19 14 49
Understood questions?

IVR 0 3 32 22 43

Desktop 0 0 22 35 43

SCID-1V 0 0 5 14 81
Liked being interviewed*

IVR 11 5 51 19 14

Desktop 3 11 38 11 38

SCID-1V 5 3 17 14 61

! On a scale from 1, very uncomfortable, to 5, very comfortable

2 On a scale from 1, very poorly, to 5, very well

3 On a scale from 1, very embarrassed, to 5, not at all embarrassed
4 On a scale from 1, didn’t like at all, to 5, liked a lot

provide clinicians with useful addi-
tional information for obtaining a
complete and accurate diagnostic
evaluation of patients with mental
disorders. In this study the comput-
er-administered versions of PRIME-
MD successfully identified the ma-
jority of psychiatric disorders pre-
sent in this sample of mental health
patients. Compared with chart diag-
noses made by clinicians, the com-
puter-administered interviews found
higher rates of anxiety disorders,
with strikingly higher rates of obses-
sive-compulsive disorder and social
phobia. Social phobia was virtually
undocumented in the charts.
Whether these findings accurately
reflect clinicians’ lack of awareness
of these disorders, a simple failure to
record the diagnosis in the chart, or
patients’ overendorsement of symp-
toms resulting from misunderstand-
ing the computer questions cannot
be determined from our data. How-
ever, low rates of detection of obses-
sive-compulsive disorder and social
phobia have traditionally been a
problem (33,34). Both disorders
cause substantial functional impair-
ment (35,36), and detection of their
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comorbidity with other diagnosed
disorders would result in more effi-
cacious treatment planning. Patients
generally feel ashamed of these dis-
orders and often make substantial ef-
forts to hide their symptoms from
others. In our study, patients seemed
to be more willing to disclose symp-
toms of these disorders to the com-
puter than to a clinician, although it
may be that clinicians failed to ask
about symptoms of these disorders.

Overall, the computer versions of
PRIME-MD worked well. Preva-
lence rates for any diagnosis, for any
affective disorder, and for any anxi-
ety disorder obtained by the com-
puter interviews were similar to
those obtained by the SCID-IV.
Prevalence rates for individual diag-
noses were also similar, with the ex-
ception of dysthymia and obsessive-
compulsive disorder, both of which
were found to be more prevalent by
the computer, and panic disorder,
which was found to be more preva-
lent by the SCID-1V.

Although lower clinician-detected
prevalence rates (chart diagnoses)
for obsessive-compulsive disorder
may be expected without a struc-
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tured interview, it is unclear why
the rates found by the SCID-IV
were still lower than those obtained
by the computer interviews. Helzer
and colleagues (37) found that psy-
chiatrists diagnosed lower rates of
this disorder than did lay interview-
ers who used the Diagnostic Inter-
view Schedule, a structured clinical
interview. The computer interviews
may be overdiagnosing obsessive-
compulsive disorder, or patients
may feel uncomfortable discussing
this disorder with a clinician. Both
Rasmussen and Tsuang (33) and Pol-
litt (38) found that an average of 7.5
years elapsed between onset of ob-
sessive-compulsive disorder and
first psychiatric attention. Another
possibility is that PRIME-MD over-
diagnoses obsessive-compulsive dis-
order because it has a new module
for this disorder that has not been
previously validated.

As noted, underdiagnosis of dys-
thymia was found to be a common
error in clinical practice (2), often as
a result of failure to make the diag-
nosis when major depression is su-
perimposed. In a previous study
clinicians failed to give a diagnosis of
dysthymia when it was warranted on
the clinician-administered PRIME-
MD because of incorrect application
of the scoring algorithm in 4 percent
of cases (Kobak KA, Taylor LvH,
Dottl SL, et al., unpublished manu-
script, 1996).

Diagnostic accuracy using the
SCID-IV as the “gold standard” was
high for both the IVR and the desk-
top versions of PRIME-MD. Sensi-
tivity, specificity, positive predictive
value, and overall accuracy rates
were high for most diagnoses, and
the accuracy rates were similar to
those obtained by clinician-adminis-
tered primary care screening inter-
views, such as the Symptom-Driven
Diagnostic System for Primary Care
(22), the Composite International
Diagnostic Interview (23), and the
clinician-administered PRIME-MD
(24). Problems with poor positive
predictive value (patients screening
positive who did not have the disor-
der) that have plagued past screen-
ers (39) have been largely overcome
with the computer PRIME-MD.

The computer-administered ver-
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sions of PRIME-MD are also time-
efficient—for example, even though
patients had a mean of 4.4 diagnoses,
the mean interview time was only
7.4 minutes on the desktop version
and 8.6 minutes on the IVR version.
Furthermore, IVR administration
makes the evaluation available even
in sites without access to computer
hardware and permits evaluation 24
hours a day from any location with a
touch-tone phone.

Although patients were free to ask
for help at any time, all patients were
able to complete the desktop inter-
view unassisted once the program
was started. Four patients had diffi-
culty using the IVR system; two had
to hang up before the interview was
completed and were assigned a new
identification number to re-enter the
system; one person called the system
before her scheduled time and thus
was unable to enter the system at the
appropriate time; and one person
had technical difficulties and was
unable to complete the interview.

Both computer-administered in-
terviews were well accepted by pa-
tients, with no difference between
the computer and the clinician in
how well patients liked being inter-
viewed by each interview form or in
how well they were able to under-
stand the questions. Although pa-
tients said that the clinician was bet-
ter able to understand their feelings,
they also felt more embarrassed with
the clinician interview than with ei-
ther computer interview. As in a pre-
vious study (13), when asked to
choose, psychiatric patients pre-
ferred being interviewed by a clini-
cian, although no significant differ-
ence was found in how well patients
liked each interview, and no patient
refused to do any interview. Patients’
preferences may vary by diagnosis;
those with certain disorders such as
social phobia may prefer to be inter-
viewed by computer (14).

A significantly greater percentage
of the patients preferred desktop
PRIME-MD to IVR PRIME-MD;
only 2.7 percent of the patients pre-
ferred the IVR version to the other
interviews. Several factors may have
influenced this preference. Auditory
presentation of the information
places a heavier reliance on short-

term memory during response selec-
tion. The desktop interview permits
patients to quickly refer to the mon-
itor for clarification before entering
their responses on the keyboard. Al-
though patients can choose to have
IVR-administered items repeated,
this process is time consuming and
may be tedious for some patients.

Engineering psychologists have
found that auditory presentation of
information, such as by a clinician
and in an IVR interview, are more
compatible with verbal responses,
while visual presentation of informa-
tion, such as in the desktop version,
are more compatible with manual re-
sponses (40). Thus the current IVR
PRIME-MD requires a less compat-
ible manual response to the audi-
torally presented questions. Speak-
er-independent speech recognition
technology would allow patients to
respond verbally to IVR-adminis-
tered questions using a limited vo-
cabulary and might enhance the ac-
ceptability of IVR assessments. In
addition, greater familiarity with the
interview method through use over
time and changes in the program al-
lowing greater control over the tim-
ing of questions and responses may
increase preference for this form of
administration in the future (41).

One limitation of the study report-
ed here is the lack of patients with a
diagnosis of psychosis. It is unclear
whether psychotic patients would be
incorrectly diagnosed as having the
disorders included in the computer-
administered PRIME-MD because
the program’s algorithm does not
contain exclusionary criteria for psy-
chosis. This limitation may make its
use with psychotic patients problem-
atic.

Overall, the high levels of sensitiv-
ity, specificity, and accuracy found in
this study support the use of both
desktop and IVR PRIME-MD as a
valid and reliable instrument for
clinicians gathering information
from mental health patients. Al-
though the interview was originally
designed for use with a primary care
population, results of the study sup-
port the utility of the computer-ad-
ministered versions of the PRIME-
MD in a mental health population.

The computer-administered ver-
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sions of PRIME-MD provide a stan-
dardized, cost-effective, and time-ef-
ficient source of useful diagnostic in-
formation to clinicians. By increas-
ing the thoroughness and accuracy of
the diagnostic evaluation, PRIME-
MD offers better treatment planning
to patients, which in turn increases
the quality of patient care. ¢
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