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ABSTRACT

For many years, computer technology has been used for patient evaluation in psychiatry, although, for the most
part, the applications have been in clinical trials or other research projects. Computer-administered evaluations
are thought to be more comprehensive and reliable and less biased than evaluations routinely conducted in clin-
ical practice. Also, the use of continuous monitoring systems, which increasingly entails computer administration,
has been related to improved treatment outcome. This report describes the development of a broad spectrum
neuropsychiatric symptom questionnaire (NP3) that is freely available over the internet and prints a report as
soon as the patient and/or concurrent informants have completed the test. The results of the questionnaire can be

saved to a central database in order to generate serial reports.
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1. Introduction

The treatment of patients with depression entails the
serial assessment of the patient’s symptoms, by self-re-
port, and the patient’s mental state, by examination. In
clinical trials, this is done with rating scales (RS) and
semi-structured interviews; in clinical practice, assess-
ment is less formal. Systematic measures, like RS, are
rarely employed, although capturing systematic and
quantitative data about patients” symptoms can have pos-
itive ramifications on patient outcome [1], consumer sa-
tisfaction [2] and quality assurance review [3-5].

For many years, computer technology has been used
for patient evaluation in psychiatry, although, for the
most part, the applications have been in clinical trials or
other research projects. Computer-administered evalua-
tions are thought to be more comprehensive and reliable
and less biased than evaluations routinely conducted in
clinical practice. Also, the use of continuous monitoring
systems, which increasingly entails computer administra-
tion, has been related to improved treatment outcome.
[6,7].
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Equivalence has been demonstrated between “gold
standard” assessments (such as the Hamilton depression
and Hamilton anxiety rating scales) delivered either by
computer or by clinicians. In clinical trials, computer-
based ratings eliminate inter-rater variance and prevent
inclusion bias when inclusion criteria are based upon
baseline ratings. Some studies have demonstrated that
computer-administered ratings can be more sensitive to
the detection of treatment-related changes than clinician
ratings [8].

Computer-administered versions of clinician-admi-
nistered scales are now available for the assessment of
depression, anxiety, obsessive-compulsive disorder and
social phobia. Patient reaction is said to be positive. Pa-
tients appear to be more forthright and less embarrassed
in conveying sensitive information about suicide, alcohol
or drug abuse, sexual behavior, or HIV related symptoms
[9-11]. Computer-administered technologies have been
successfully used to assess psychopathology in primary
care patients [12].

This report describes the development of a broad spec-
trum neuropsychiatric symptom questionnaire that is
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freely available over the internet and prints a report as
soon as the patient and/or concurrent informants have
completed the test. The results of the questionnaire can
be saved to a central database in order to generate serial
reports.

2. Method
2.1. NP3: The Neuropsych Questionnaire

The first description of the Neuropsych Questionnaire
(NP3) was published in 2007 in an open-source internet
journal (http://www.medscape.com/viewarticle/562806).
The NP3 is an internet-based symptom checklist that
captures data that would ordinarily require the adminis-
tration of several RS and symptom checklists. It is a pro-
cedure that generates quantitative data about the patient’s
status at the first evaluation visit, and, in a shorter form,
at every follow-up visit. The program prints out a report,
as soon as the patient (or another informant) has com-
pleted the questionnaire. The data is stored to a secure
database. The data a patient generated on all previous
visits can be downloaded into a serial report, which in-
cludes not only data from the current visit, but also data
from every previous questionnaire. The patient’s present
state, therefore, can be evaluated relative to his or her
state during the course of treatment at the clinic.

RS and questionnaires have been computerized and
web-based for a long time [9], but the NP3 has some
useful properties that set it apart. It was designed to in-
quire after the presence and intensity of the symptoms of
a wide range of neuropsychiatric disorders, not only
symptoms of anxiety, depression and inattention, but also
of pain and other somatic symptoms, disordered sleep,
poor memory and learning problems; there are, in all, 20
symptom scales (Table 1). The NP3 also has the poten-
tial to identify symptom exaggerators.

The NP3 is administered over the internet but it gene-
rates a report as soon as the patient is done. It has the
capacity to save the results to a central database and to
generate serial reports of a patient’s progress. Because
the NP3 is administered on a PC, it is a quick test to ad-
minister. Two hundred or so questions can be asked and
answered in about 15 minutes. A 5 minute short form is
highly correlated with the long form and is more practi-
cal for follow-up assessment. Because the NP3 is availa-
ble online, the patient can complete the test at home,
prior to his or her visit. Interested parties, spouses, par-
ents, children, teachers, caregivers can respond to the
questionnaire as well, without having to accompany the
patient to the office. This generates concurrent data about
the patient’s condition from the perspective of relevant
observers.

Item selection for the NP3 was based on chart review
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Table 1. Twenty scales in the adult NP3.

SYMPTOM SCALES :;82'\6/' FACTOR SFl-(l)OR?/T
Inattention ATT CF ATT
Learning problems LPx CF
Memory problems MEM CF MEM
Anxiety ANX ADF ANX
Panic PANIC ADF
Agoraphobia AGORA ADF
Obsessions, compulsions oC ADF
Social anxiety SAD ADF
Depression DEP ADF DEP
Hyperactivity-Impulsivity HIP MF HIP
Mood instability MS MF MS
Mania MANIA MF
Aggression AGG MF
Psychosis PSYCH MF
Pain PAIN SF PAIN
Somatization SOMA SF SOMA
Fatigue FTG SF FTG
Disordered sleep SLEEP
Suicide SuUl Sul
Substance abuse SA

of presenting symptoms reported by, and in their own
words (439 items). The list was augmented by a review
of a number of rating scales and psychological instru-
ments used in the clinics, with special attention to the RS
used in clinical trials (263 items). Duplicate items, items
that were infrequently cited by patients, items that failed
to generate sufficient weight in the factor analysis and
items that correlated poorly with the relevant scale score
were discarded. This process yielded 207 symptom ques-
tions in the adult version of the scale and 201 in the pe-
diatric version.

The respondent can specify, at the beginning of the
test, the time span that is covered by the questionnaire:
today, the past few days, the past week, the past couple
of weeks, the last month, the past six months, the past
year, ever in your life (The default is “the past couple of
weeks™). The identity of the respondent is also entered at
the beginning of the test (patient, husband, wife, son,
daughter, mother, father, other relative, friend, caregiver,
teacher) and listed on the report. The questions are posed
in a person and gender specific way (e.g., “Fidgety, I
can’t sit still,” “Fidgety, he can’t...” or “Fidgety, she
can’t...”). If the patient is less than eighteen years old,
the pediatric questionnaire is administered; eighteen and
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older take the adult version.

The optimal number of points on a RS has been the
subject of earnest debate; the idea that seven-point scales
are optimal dates from 1924 [13] but others have sug-
gested better results with finer-grained scales (10 - 20
points) [14]. Preston et al. [15], demonstrated that scales
with 7, 8 or 9 points were more reliable than scales with
2, 3 or 4 points [15]. But it has also been represented that
“the number of response categories does not materially
affect the cognitive structure derived from the results”
[16]. Simplicity and ease of administration, led us to se-
lect a four-point scale (Figure 1). Before the questions
appear, the subject is instructed on how to answer (Fig-
ures 2(a) and (b)).

Each item is scored as 0-1-2-3. Items are then clus-
tered into symptom scales; for example, all the items that
address the specific problem of depression, anxiety,
memory, etc. For example, 22 items speak to the problem
of memory impairment. The patient’s scores on these 22
items are averaged. They are not weighted. If the average
score is 1.23, it is multiplied by 100 to eliminate the de-
cimal point. So, the patient’s memory score would be
reported as 123. The highest score someone might re-
ceive on a scale is 300; that would indicate that he or she
had marked every item in the relevant scale as “a severe
problem”. The lowest score one might get is zero; every
item in the relevant scale was scored as “not a problem”.

2.2. Symptom Scales

The selection of scales was based on the frequency of
disorders and symptom clusters that present at the Neu-
ropsychiatry Clinics, and factor analysis led to adjust-
ments in the scale structure. The resultant analysis gener-
ated seventeen scales.

The scales refer to symptom clusters and not to DSM
or ICDM diagnoses. That was a considered decision. The
NP3 is a measurement instrument, not a diagnostic in-

HAS THIS BEEN A PROBLEM TODAY?

DIFFICULTY CONCENTRATING

0. Not a problem

1. A mild problem

2. A moderate problem
3. A severe problem

Click with the mouse, or type in the number that best
represents how you (or the patient) have been over the past
week.

Figure 1. Item presentation.
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Click with the mouse, or type in the number that best
represents how you (or the patient) have been over
the past week or so.

Mark your response as:

Not a problem

A mild problem — present, but not troublesome

A moderate problem — troubling but not disabling

A severe problem - it really interferes with your day-
to-day life

PRESS THE SPACE BAR TO CONTINUE

@

Another way to respond is:

Not a problem — never or rarely happens

A mild problem — happens sometimes

A moderate problem — happens most of the time
A severe problem — happens all the time

If you can’t answer a particular question, just press not
a problem.

PRESS THE SPACE BAR TO CONTINUE

(b)
Figures 2. Instructions for responding.

strument. Patients’ complaints and the opinions of ob-
servers are valuable data, but diagnosis is a clinical exer-
cise that integrates data from multiple sources. By the
same token, the symptom clusters are more or less “pure”.
For example, the depression scale asks only after ques-
tions about depressed mood, not anxiety, fatigue or sleep
difficulties, which are addressed separately in the rele-
vant scales. In this wise, the NP3 is different from con-
ventional rating scales, like the Hamilton Depression
Rating Scale, which contains a number of anxiety-related
items, or the Conners Parent-Teacher Questionnaire,
which includes items related to inattention as well as
hyperactivity-impulsivity.

Seventeen of the scales load with four factors (see be-
low): a cognitive factor (CF), an anxiety-depression fac-
tor (ADF), a mania factor (MF) and a somatic factor (SF).
Three of the scales, suicide, sleep and substance abuse,
do not load with any of the four factors and are consi-
dered independent scales.

The NP3 has been successful in its intended purpose,
because it facilitates patient evaluation in the Neuropsy-
chiatry Clinics where the authors and his colleagues use
it routinely; a long form for initial evaluations and a short
form for follow-up visits. It has also been adopted by
other practitioners in North America, in a version that
only generates reports from a single visit. The production
of serial reports requires a server to collect data from
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every test station, and a program (written in Silverlight™)
to organize the data. The serial report program is opera-
tional in North Carolina Neuropsychiatry clinics in Cha-
pel Hill, Charlotte and Raleigh, with a central database
that serves all four clinics.

2.3. Subjects

In the NCNC database, there were 2089 adults, 18 years
and older who had taken the NP3—72 normal subjects,
and 2017 patients with various neuropsychiatric diag-
noses. Diagnoses were based on a comprehensive ex-
amination, of which the NP3 battery was only a part;
diagnoses were not made simply on the basis of the NP3
scores. Diagnoses were made on the basis of DSM-IV
TR criteria, where applicable and affirmed by review by
a research psychiatrist (CTG).

Patients give written informed consent to the use of
their de-identified clinical data, including the NP3, for
the purposes of research and program evaluation. There
is a spot on our website (www.ncneuropsych.com) where
patients can rescind that permission at any time.

When a patient is evaluated at one of the Neuropsy-
chiatry Clinics, he or she is routinely administered the
NP3, along with rating scales, cognitive tests and validity
measures, as appropriate. The NP3 data are automatically
uploaded into a central database, which is maintained
under secure conditions and available for systematic re-
view only to two research clinicians in the practice.

3. Results
3.1. Correlation with Conventional Rating Scales

479 of the patients in the database had data from the NP3
and also from five commonly used clinical rating scales:
the Hamilton Depression and Anxiety Rating Scales, the
Beck Anxiety and Depression Inventories and the Brown
ADHD Scales. The correlations (Pearson product-mo-
ment) are presented in Table 2. The highlighted cells are
where one might expect to see strong correlations; e.g.,
between the DEP scale on the NP3 and the Hamilton
Depression Rating Scale or the Beck Depression Inven-
tory. Cells in a red font are correlations >0.6.

All of the correlations, save those for the SA scale, are
highly significant. The relevant NP3 scales correlate bet-
ter with the Beck scales and the Brown, which are also
self-report scales, than with the Hamilton’s, which are
clinician-rated.

3.2. Serial Reports

The following examples were chosen for purposes of
illustration. (Figures 3-6) They are four adult patients
with major depression who were treated at one of the
Neuropsychiatry clinics over the course of 1 - 2 years.
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Table 2. Correlations between the NP3 and commonly used
clinical rating scales.

HAM-A HAM-D BAI BDI BESX\EN
HAM-A 0.809 0.614 0.567 0.422
HAM-D 0.809 0.596 0.726 0.444
BAI 0.614 0.596 0.688 0.513
BDI 0.567 0.726 0.688 0.585
BROWN ADD  0.422 0.444 0.513 0.585

SLS 0.467 0.513 0.617 0.660 0.597
CF 0.240 0.270 0.335 0.408 0.586
MF 0.299 0.363 0.476 0.523 0.507
SF 0.514 0.522 0.624 0.589 0.373
ADF 0.489 0.550 0.629 0.687 0.514
ATT 0.197 0.240 0.309 0.401 0.617
HIP 0.229 0.247 0.410 0.390 0.481
LP 0.190 0.209 0.295 0.358 0.551
MEM 0.287 0.306 0.332 0.376 0.460
ANX 0.449 0.498 0.582 0.580 0.477
PANIC 0.448 0.443 0.618 0.532 0.378

AGORA 0.425 0.446 0.546 0.550 0.404

ocC 0.365 0.405 0.489 0.536 0.475
SAD 0.309 0.351 0.403 0.486 0.415
DEP 0.462 0.605 0.551 0.776 0.488
MS 0.323 0.423 0.453 0.559 0.472

MANIA 0.223 0.247 0.338 0.344 0.384

AGG 0.134 0.186 0.307 0.330 0.339
PSYCH 0.348 0.412 0.497 0.568 0.470
SOM 0.491 0.437 0.640 0.480 0.348
FTG 0.424 0.505 0.525 0.601 0.384
SLEEP 0.412 0.497 0.425 0.432 0.261

SUICIDE 0.317 0.454 0.391 0.624 0.342

PAIN 0.450 0.410 0.519 0.450 0.248

SA 0.060 0.047 0.192 0.198 0.197

The y axis is the patient’s score on the depression scale
(DEP) of the NP3. The x axis is the time, in days, from
the initial evaluation. The first patient enjoyed a favora-
ble and sustained response to antidepressant treatment.
As a rule, a score below 75 represents a favorable re-
sponse, and a score below 50 is indicative of remission.
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Figure 3. Patient 1: A favorable and sustained response to
antidepressant treatment.

Figure 4. Patient 2: A robust early response and then a mi-
nor remission at six months.

Figure 5. Patient 3: Initial response to treatment, relapse
and then gradual improvement.

(Normal Ss rarely, if ever, score above 50 on any of the
scales.)

The second patient had a robust early response to an-
tidepressant treatment but had a minor relapse after 6
months and required dose adjustment. The third patient
responded at first, relapsed, and then improved gradually
over time after a mood stabilizer was added.

The fourth patient, with epilepsy and mild cognitive
impairment, had a persistent, moderate depression in
spite of vigorous treatment. Examining other factor scales
on the NP3, however, indicates that depressive symptoms
were more or less stable, in the face of worsening in cog-
nitive and somatic symptoms (Linear regression lines
added to the serial report).
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(b)

SOMFAC

Figure 6. (a) Patient 4: Moderate depression that persisted
in spite of treatment; (b) Patient 4: Cognitive symptoms in-
creased over time; (c) Somatic symptoms increased over
time.

4. Discussion

The NP3 is a unique instrument, a broad-spectrum neu-
ropsychiatric symptom questionnaire that is freely avail-
able on the internet and capable of generating serial re-
ports as patients are followed over time. Data can be col-
lected from patients and from other informants in the
doctor’s office or from remote sites. A patient who comes
alone to the clinic, for example, can call his wife at work,
and ask her to do the NP3 right then; her results are im-
mediately available. This makes the collection of data
quite efficient and eliminates the time and errors implicit
to paper-based rating scales.

The NP3 was designed for a neuropsychiatric clinic,
where the majority of patients present with mood or cog-
nitive problems. The template for NP3 is flexible, how-
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ever: the items, scales and factors can be changed, with a
minimum of programming knowledge, to accommodate
the demands of clinics that see different kinds of patients.

The results generated by the NP3 correlate as well to
established clinical rating scales as they do to each other.
In a previous publication, we reported the test-retest re-
liability in 75 neuropsychiatric patients who had been
administered the NP3 on two occasions within three
months. The average reliability coefficient (Pearson’s
Product-Moment Correlation) was 0.74 with a range of
0.88 (OC) to 0.54 (SLEEP). We also reported correla-
tions between NP3 scales and the relevant scales on the
Personality Assessment Inventory in 144 adult patients
who had taken both tests: DEP (depression) and CDEP, r
= 0.67; ANX (anxiety) and CANX, r = 0.0.55; MANIA
(mania) and CMAN, r = 0.43; PSYCH (psychosis) and
CPAR r=0.62; AGG (aggression) and SAGG, r = 0.65.

In this report we examined the correlations between
NP3 and other rating scales. NP3 is more similar to other
patient rating scales than to clinician-rated scales. The
correlation between the DEP scale on NP3, for example,
with the Beck Depression Inventory (patient report) is
0.78 but only 0.61 with Hamilton Depression Rating
Scale and 0.56 with the Montgomery-Asberg Depression
Rating Scale, which are completed by clinicians. The
ANX scale correlates with the Beck Anxiety Inventory
@ r = 0.58 but with the Hamilton Anxiety Rating Scale
at 0.45.

The correlations are only moderate, but more respect-
able if one allows for the reliability of the respective in-
struments. So, if the reliability of NP3 is 0.74 and the
reliability of the Hamilton Depression Rating Scale is
0.85, the maximum correlation between the two instru-
ments is the square root of the product of their reliabili-
ties, or (0.74*0.85)", or 0.793. By this formula, the ad-
justed correlation between NP3 and the HamD is 0.77. In
any event, it appears that moderate-to-poor correlations
are the rule when clinician rating scales are compared to
patient self-report rating scales. For example, in a review
of seven studies comparing the HamD to the BDI, the
correlations ranged from 0.21 to 0.82 [17] and in nine
similar studies, correlations between the HamD and the
Zung Self-rating scale Depression Scale ranged from
0.22 to 0.95 [18,19]. The reliability of the NP3 is more-
or-less equivalent to published data for other scales.

Routine quantitative measurement has been described
as “a costly exercise” with little “robust” evidence to
suggest that it is of benefit in improving outcomes [20].
Absence of evidence, however, is not a compelling ar-
gument, as new technologies afford methods for a syste-
matic approach to patient evaluation, at minimal cost,
and with the potential to generate summary statistics
about the course of treatment not only in individual pa-
tients, but also in aggregates of patients. The game has
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changed when the time required to generate a serial re-
port of a patient’s symptom load over years of treatment
takes a few seconds after he or she has completed an up-
dated short form.

The NP3 is a simple instrument. It uses a PC to ask the
patient or a knowledgeable informant about patients’
symptoms, perceived within a designated time frame. But
it is no more than what it appears: a symptom checklist
that is quick, cheap and easy to use. If it is not compre-
hensive, at least it covers a lot of ground. It is necessarily
limited because it relies on an informant’s ability, or his
inclination, to disclose accurate information. Thus, the
report generated by the NP3 includes this caveat:

A high score means that the patient is reporting
more symptoms of greater intensity. It doesn’t nec-
essarily mean that the patient has a particular condi-
tion; just that he or she (or their spouse, parent or
caregiver) are saying that he or she has a lot of
symptoms in a particular area. Conversely, a low
score simply means that the patient (or caregiver) is
not reporting symptoms associated with a particular
condition, at least during the period of time speci-
fied. It does not mean that the patient does not have
a condition. Just as some people over-state their
problems, others tend to under-state their problems.
The NP3 is not a diagnostic instrument. The results
it generates are meant to be interpreted by an expe-
rienced clinician in the course of a clinical examina-
tion.
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