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Abstract

Objectives: The Relapse Assessment for Schizophrenia Patients (RASP) was developed as a six-question self-report
screener that measures indicators of Increased Anxiety and Social Isolation to assess patient stability and predict
imminent relapse. This paper describes the development and psychometric characteristics of the RASP. Methods: The
RASP and Positive and Negative Syndrome Scale (PANSS) were administered to patients with schizophrenia (n=166)
three separate times. Chart data were collected on a subsample of patients (n=81). Psychometric analyses of RASP
included tests of reliability, construct validity, and concurrent validity of items. Factors from RASP were correlated
with subscales from PANSS (sensitivity to change and criterion validity [agreement between RASP and evidence of
relapse]). Results: Test-retest reliability returned modest to strong agreement at the item level and strong agreement
at the questionnaire level. RASP showed good item response curves and internal consistency for the total instrument
and within each of the two subscales (Increased Anxiety and Social Isolation). RASP Total Score and subscales showed
good concurrent validity when correlated with PANSS Total Score, Positive, Excitement, and Anxiety subscales.
RASP correctly predicted relapse in 67% of cases, with good specificity and negative predictive power and acceptable
positive predictive power and sensitivity. Conclusions: The reliability and validity data presented support the use of
RASP in settings where addition of a brief self-report assessment of relapse risk among patients with schizophrenia
may be of benefit. Ease of use and scoring, and the ability to administer without clinical supervision allows for routine
administration and assessment of relapse risk.
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Clinical Implications

The Relapse Risk Assessment for Schizophrenia Patients (RASP) is a self-report tool for assessing risk of relapse for pa-

tients with schizophrenia. The reliability and validity data presented here, including RASP’s relationship to PANSS scores
and relapse over the study period, support the use of this instrument in settings where a brief self-report assessment of
relapse risk among patients with schizophrenia may be of benefit. Because the RASP is a patient self-report screener
with minimal patient burden and low item difficulty, it requires no training to administer and monitor. The brevity of
the form, ease of scoring, and the ability to administer with little or no supervision allows for routine administration and

assessment of relapse risk.

Table 1A | Relapse Assessment for

Schizophrenia Patients: k=6 Items

Item Final
Number | Item Language Disposition*
I've been feeling more worried or R
! nervous than usual.
I've been feeling more restless or R
2 tense than usual.
I've been feeling more angry or R
. irritable than usual.
I've been staying away from others R
“ more than usual.
5 I've been getting too little sleep. R
Something specific happened
6 recently that really upset me. R

*Endorsement of any 3 of the 6 items elevates the patient from low
to moderate/high risk of relapse. R=retained after item reduction.

8). However, accurate prediction of relapse remains a chal-
lenge for clinicians and other stakeholders (9-12) and may
require patient self-report.

The ability to accurately predict relapse in patients
with schizophrenia may facilitate more effective matching
of therapeutic approach to patient need before relapse,
potentially avoiding costly hospitalizations and further
decrement of functioning. Though multiple instruments
designed to assess psychiatric disease severity have been
used to track the likelihood of relapse among psychiatric
patients (13, 14), there is a dearth of self-report instruments
specifically designed to assess the same among patients with
schizophrenia (15). Although there are concerns about the
ability of patients with schizophrenia to reliably report on
their own symptoms, thoughts, emotions, and behaviors (16-
18), self-report questionnaires have successfully been used
to assess quality of life, treatment benefits, and medication
adherence (19-22). However, there are few tools designed to
measure psychiatric symptoms and relapse risk. For example,
available patient-reported outcomes (PRO) tools for use in
psychiatry may not be specific to schizophrenia relapse (23,
24). Furthermore, the few tools available tend to focus on

a single driver, such as attitudes toward medication (25),
and many (e.g., Likert scale, free response, dichotomous
response) may place an unnecessarily high burden on patients
because of their length and item construction or format (20,
21, 26). The Relapse Assessment for Schizophrenia Patients
(RASP) is a six-question instrument (see Table 1A) that was
developed to assess risk of impending relapse. The brevity of
the instrument, ease of scoring, and the ability to administer
with little or no supervision allows for routine administration
and assessment of relapse risk by clinicians in a variety of
treatment settings. Here we describe development of the
RASP, as well as its psychometric properties among patients
with schizophrenia.

Methods
RASP Development

RASP was developed by a steering committee of experts
in psychiatric practice, schizophrenia treatment research,
and psychometrics. Instrument development initiated with a
systematic literature review (SLR) assessing drivers and mea-
sures of relapse risk in patients with schizophrenia to identify
domains and items for inclusion in the RASP. The SLR was
conducted in the Medline (PubMed) database using the fol-
lowing search terms as well as synonyms of the same:

o “schizophrenia,” AND

o “relapse,” “hospitalization,” or “community tenure,’
AND

o “risk factors,” “predictor,” or “covariate” OR “medica-
tion adherence,” “medication compliance,” “medica-
tion persistence.”

An item pool across multiple measurement domains was
generated based on the manuscripts returned by the SLR.
The first iteration of the questionnaire, a subset (k=22 items)
of the item pool, was field tested and used as the source for
items for the final screener that contained k=6 items. Item
reduction, guided by the results of psychometric analyses,
was performed in two steps. At each step, items that had the
weakest psychometric properties or were redundant with
other items were considered for elimination. During step
1, k=11 items were deleted leaving 11 (see Table 1B) of the
original 22 items that showed the best reliability and validity
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Table 1B | Relapse Assessment for

Schizophrenia Patients: k=11 Items

Item Final
Number Item Language Disposition*
1 I've been feeling more worried or R
nervous than usual.
2 I've been feeling more restless or R
tense than usual.
3 I've been feeling more angry or ir- R
ritable than usual.
I've had trouble getting along with
5 . ) D
family or friends lately.
6 I've been staying away from others R
more than usual.
8 I've been getting too little sleep. R
- Something specific happened R

recently that really upset me.

Just like people sometimes do, | have
14 missed taking my medication at least D
once in the past week.

| have an emotional or mental health
problem.

I need to take medication or be
17 treated for an emotional or mental D
health problem.

How many days in the past week

2 have you taken street drugs?

D

*Final Disposition: D=deleted as part of item reduction; R=retained
after item reduction. From an initial extensive list, 11 items were
identified that were considered to be of primary importance in
determining whether patients were at risk for relapse. A further as-
sessment reduced the list to 6 items that were considered critical for
asessing patient relapse risk.

and were considered by the steering committee to be of pri-
mary importance in relapse risk. In step 2, the k=11 reduced
item set was analyzed again, and item reliability and validity
guided further item reduction and identification of the final
set of k=6 items. The final set of k=6 items was considered
critical for assessing relapse risk, had good face validity based
on responses from patients in the pilot sample, and was the
smallest set of items that retained good psychometric prop-
erties (see Table 1B). The k=6 items on the final RASP were
binary (yes/no) and converted to a checklist response format.
The k=6 items retained for the final RASP screener fall
into two domains, both of which measure recent (prior week)
experiences and behaviors. The first set of 3 items assesses
increase in anxiety symptoms while the second set of 3 items
assesses change in social isolation and general emotional
disturbance. Patients were instructed to endorse those items
that were true during the prior week. Endorsement of any 3
of the 6 items indicates an increased risk of patient relapse.

Study Design

The study included the following three survey admin-
istrations: baseline, 3 months, and 6 months. The k=22 item
questionnaire was administered as a monitored self-report
(paper and pencil test) to a convenience sample of patients
with schizophrenia (n=166) receiving care at one of three
participating community mental health centers. The Posi-
tive and Negative Syndrome Scale (PANSS) (27) was admin-
istered after the administration of the RASP at each survey
data point. A chart review was completed approximately ten
months after the baseline administration for two sites on a
subsample (n=81) of the larger study sample to identify re-
lapse events during the entirety of the 9-month measurement
period in addition to the 6-month period preceding the pa-
tients’ baseline survey administration.

Study participants were recruited and data were collect-
ed between June 2, 2014 and December 31, 2015. All partici-
pants were required to have a diagnosis of schizophrenia, as
identified by an International Classification of Diseases, Ninth
Edition, Clinical Modification (ICD-9-CM) code of 295.xx, or
Tenth Edition of F20, currently treated with an antipsychotic
medication, and not to be in an acute psychotic episode at the
time of enrollment and baseline survey administration. Ad-
ditionally, participants had to be >18 years of age and without
brain disease other than their psychotic disorder. Each pro-
spective participant was presented with an informed consent
package. This study was approved by the Chesapeake Institu-
tional Review Board. The PANSS rater collected completed
informed consent before the participants’ baseline survey
administration and ensured that the participant understood
tully the implications of participation. Upon completion of
the informed consent form, study participants were handed
the k=22 item version of the RASP and a pencil and asked to
read the instructions and complete the form independently
to the best of their ability. Participants were also instructed
to ask for assistance if they needed help understanding the
completion instructions given on the k=22 item version of
the RASP.

Measures

The k=22 item version of the RASP was used for data
capture. Most of the results reported here were of the psy-
chometric evaluation focused on the reliability and validity
of the k=6 item RASP. In addition to the RASP, the following
measures were administered:

Positive and Negative Syndrome
Scale (PANSS)

The PANSS interview, which lasted approximately 45
minutes, included three sections: positive symptoms, nega-
tive symptoms, and general psychopathology. The PANSS
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was administered by a certified PANSS rater after completion
of the RASP. Video-recorded PANSS sessions and PANSS
forms were used for training and to examine inter-rater reli-
ability.

Relapse

Relapse was assessed using data from three sources,
including patient charts, crisis logs from one participating
community mental health center, and change in PANSS
scores. Relapse was calculated for cases on which patient
charts were provided. As charts alone underestimated
relapse, change in PANSS score was added as an additional
source of relapse to reduce the probability of false negatives.
Though crisis logs were available for one site, the data were
redundant with the combination of the other two sources.

First, full psychiatric patient charts including all entries
for the study period were provided by five of seven study sites
and were reviewed for evidence of relapse by chart review
technicians. Any indication of psychiatric hospitalization,
psychiatric emergency department use, or police action as a
result of psychotic or self-harm behavior was considered an
indication of relapse. Additionally, one site allowed access to
a crisis log as a supplement to the charts. Any report from
a case manager or clinical or residential staff of psychiatric
emergency or inpatient service utilization, relapse to drug
or alcohol use, police action, or residential disruption or
recent homelessness secondary to exacerbation of psychotic
symptoms was coded as relapse. Finally, positive symptom
exacerbation, defined as an increase in total PANSS Total
Score 215 points (28), was coded as relapse. The type of
evidence as well as the date were coded and entered into the
study database. Additionally, an increase in the score of any
of six positive symptom items (P1, P2, P3, P6, P7, and G8) to
a score >5 if the previous score was <3 or >6 if the previous
score was 4 (29) was coded as a relapse.

Analyses

There were two steps in reducing the number of items
from k=22 to the minimum number that retains most of the
good psychometric properties. The psychometric analysis of
the RASP was based on data collected using the k=22 item
version. During step 1, relying on the results of the analy-
sis, including content validity, test-retest reliability, internal
consistency, construct validity, and concurrent validity, the
number of items was reduced to k=11. During step 2, the
psychometric analyses were repeated on the k=11 item set,
which led to further item reduction and identification of the
final k=6 item screener. The psychometric properties of the
k=6 item version are described. All analyses reported here,
with the exception of content validity, are reported only for
the final RASP screener (k=6).

Table2 Demographic and Baseline
Characteristics by Site
Site A Site B Site C
Characteristic N=83 N=27 N=56
Age, mean (SD) 52(11) 48 (14) 47 (12)
Male, n (%) 57 (69) 20 (74) 35(63)
Ethnicity, n (%)
African American 77 (93) 9(33) 27 (48)
Asian/Pacific Islander 1(1) 1(4) 0
Other 0 2(7) 1(2)
White 3(4) 15 (56) 28 (50)
Not reported 2(2) 0 0
Baseline scores
PANSS Total Score, 61.95(12.73) | 62.41 (14.32) | 51.21 (15.86)
mean (SD)*
RASP Total Score, 2.88(2) 1.63(1.8) 1.98 (1.87)
mean (SD)

*p<.05, post hoc test indicates that Site C is different from both Sites
A and B. PANSS=Positive and Negative Syndrome Scale;
RASP=Relapse Assessment for Schizophrenia Patients.

Content Validity

Face validity of the RASP was established by the steering
committee of experts as well as the pilot sample of patients
with schizophrenia (n=6) recruited from one of the study
sites. After completing the 22-item version of the RASP, pilot
participants were interviewed using a cognitive debriefing
form. The focus of the debriefing interview was the clarity,
meaning, and intelligibility of RASP items, response arrays,
and the instructions. Overall survey burden, including item
difficulty, instrument length, and fatigue, was also assessed.

Internal Consistency and Item Behavior

The homogeneity of the RASP was assessed using Cron-
bach’s alpha because it is the traditional metric of internal
consistency and measures how closely items are related to
one another. Alpha can range from 0 to 1, with a higher value
indicating greater item relatedness. Typically, a scale is con-
sidered reliable if its Cronbach’s alpha coefficient exceeds
0.70. While it is desirable that the screener measures multiple
factors (domains), separate factors may not correlate with
each other, in which case alphas are reported for each factor.
Item characteristic curves (ICC) were used to evaluate the
contribution of each item to the discrimination ability of the
RASP as a whole; steeper slopes indicate greater contribution
of the item to the discrimination ability of the RASP.

Test-Retest Reliability
Test-retest reliability of the RASP was assessed using
measures of agreement on responses collected from a sub-
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Table 3 Rotated Factor Pattern with

Standardized Regression
Coefficients for Two Factors (N=166)

Increased Social

Item | Question Anxiety Isolation

1 I've been feeling more worried 0.8579 -0.0611
or nervous than usual.

2 I've been feeling more restless 0.8249 -0.0153
or tense than usual.

3 I've been feeling more angry 0.6054 0.2619
or irritable than usual.

4 I've been staying away from -0.1524 0.8863
others more than usual.

5 Something specific happened 0.1257 0.6243
recently that really upset me.

6 I've been getting too little sleep. 0.2293 0.6236

sample (n=13) who retook the RASP three days after base-
line. The kappa coeflicient, which controls for chance agree-
ment between the test response and the retest response, was
calculated for each item, each factor, and total RASP scores.

Construct Validity

Principal components analysis was used to determine
the presence of multiple underlying latent constructs in the
RASP. Oblique rotation allowed for items to load on as few
factors as possible while allowing the factors to correlate with
each other. (Note: oblique rotation is an alternative to one of
the many orthogonal rotation routines that require the un-
derlying factors to be uncorrelated with each other.) Eigen-
value cutoff and scree plot analysis guided selection of the
number of factors. Factors were labeled based on the content
of items that loaded on each.

Concurrent Validity

Simultaneous administration of the PANSS and the
RASP was used to assess concurrent validity. Pearson
zero-order correlation coefficients at the item, subscale, and
survey levels were calculated to estimate the direction and
strength of the relationship between the RASP and PANSS.
The PANSS was scored using Marder scoring (30). To facili-
tate ease of scoring and interpretation, RASP subscale and
total scores were calculated using unit weight scoring (each
item scored as a 1 if endorsed) instead of weighted or factor
scores. The baseline data point served for the primary con-
current validity calculation.

Sensitivity to Change

To estimate its ability to detect change in relapse risk,
change in RASP score was compared with change in PANSS
score over time. Because this is a single group observational

study with the expectation that cases will change by truly
different amounts, a simple correlation method is an accept-
able metric for estimating sensitivity to change (31). Change
scores from baseline to month 3, then again from month 3 to
month 6, were calculated for both the RASP and PANSS total
and subscale scores. The estimate of sensitivity is presented
as the person zero-order correlation coeflicient between the
RASP and PANSS change scores for the same time period.

Criterion Validity

The RASP raw scores were compared with evidence of
relapse documented in patient charts, the crisis log from one
site, and an increase PANSS Total Score >15 (28), as well
as an exacerbation of specific positive symptom items (29).
Multiple RASP scoring protocols were investigated, includ-
ing endorsement of 1, 2, 3, or 4 items. A maximum lag of
three months was allowed between the RASP administration
and evidence of relapse. Agreement was calculated between
RASP at baseline and relapse status within the three months
after baseline and corrected for chance agreement using
kappa.

Results
Descriptive Statistics

A summary of the demographic and baseline character-
istics for study participants from each of the three participat-
ing mental health facilities is provided in Table 2. Of note is
that the three sources of cases were different on PANSS Total
Score at baseline. Site C was lower in PANSS Total Score than
was Site A or B. However, there was no difference between
sites on number of cases that required assistance to complete
the RASP (y?=2.86, df=2, NS).

Item Reduction

In an attempt to reduce the item set to the minimum
number that retained or improved on the properties of
the k=22 item version, the psychometric properties of
the instrument and items were examined. In step 1, test-
retest reliability, internal consistency, factor analysis, and
concurrent validity led to elimination of k=11 items from
the k=22 item version. In step 2, psychometric analyses were
repeated for the k=11 reduced items set (see Table 1A). Three
of 11 items loaded on the Increased Anxiety factor, and all
correlated either strongly or very strongly with the PANSS
Anxiety/Depression and Excitement subscales and PANSS
Total Score and had acceptable psychometric properties.
The relationship between k=5 of 11 item that loaded onto
the Social Isolation factor and PANSS scales was less clear,
with items correlating with 1 or more of the following PANSS
scales: 1) Excitement and Anxiety/Depression, 2) Anxiety/
Depression, 3) Positive Symptom, and 4) Total Score. Of the
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Figure 1 | Six-ltem Scree Plot
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balance of the k=11 items, 1 item (item 5) did not correlate
with any of the PANSS scales. Furthermore, some items were
redundant, had low endorsement, low ICC slopes, or only
loaded to 1 factor, making them good targets for deletion.
After eliminating these items, k=6 items that correlated well
with the PANSS and had strong psychometric properties
were retained in the final instrument.

Psychometric Properties of the RASP

Following item reduction described above, the RASP
consisted of k=6 questions (see Table 1B). The balance of this
report focuses on the k=6 item screener, which was renum-
bered consecutively 1 to 6.

Content Validity

During pilot testing, there was high concordance be-
tween all participant comments. Pilot results indicated all
k=6 items were understood correctly by all pilot participants,
with no suggested alternative wordings.

Construct Validity: Principal Components
Principal components analysis was used to determine
the presence of multiple underlying latent constructs in the
RASP data. Evaluation of eigenvalues and the scree plot (see
Figure 1) revealed a natural cutoff value of .20, supporting the

selection of two factors. Principle components were rotated
using an oblique method, and the standardized regression
coeflicient (rotated pattern) indicated that all loadings were
at or above 0.60 for both factors (see Table 3). The Increased
Anxiety factor included items 1, 2, and 3, while the factor for
Social Isolation included items 4, 5, and 6. These factors are
in line with known drivers of relapse (e.g., increased anxiety,
social isolation) (32, 33). Subscales based on factor loading
pattern were scored using unit weighting. Items 1, 2, and 3
were summed (i.e., counted the number of items [0—3] that
were endorsed) as an Increased Anxiety subscale, and items
4, 5, and 6 for a Social Isolation subscale score. The balance
of psychometric analysis presented here focused on individ-
ual items, subscale scores (unit weighted), and total screener
score (unit weighted).

Reliability: Test-Retest

Test-retest reliability ranged from strong (item 1
kappa=0.65) to modest (item 2 kappa=0.30) for individ-
ual RASP items. Test-retest for unit weighted factor scores
were moderate for the Increased Anxiety subscale
(kappa=0.42) and Social Isolation subscale (kappa=0.39); the
reliability for the unit weighted total scale score was strong
(kappa=0.67).
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Reliability: Internal Consistency

and Item Behavior

Cronbach’s alpha for items within the screener was 0.77,
indicating high-item relatedness assuming a single-factor
screener. Items within the Increased Anxiety subscale had a
Cronbach’s alpha of 0.72, a level that also indicates good in-
ternal consistency within that factor. Items within the Social
Isolation subscale had a Cronbach’s alpha of 0.62. Although
acceptable, this lower alpha may be due to the broader scope
of the items composing Social Isolation. The Cronbach’s al-
pha of 0.69 between Increased Anxiety and Social Isolation
subscales (see Table 4) was somewhat higher than expected
and may indicate that the two factors are related constructs
within the population of patients with schizophrenia.

Table 4 Cronbach’s Alpha for Two-Factor

Model Screener at Baseline (N=166)

Cronbach’s Alpha
Among items 0.77
Among factors 0.69
Within factors
Increase in Anxiety 0.72
Social Isolation 0.62

Item response curves were used to examine the ability of
scale items to differentiate patients that vary along the latent
trait as measured by each item. Curves indicate the probabil-
ity that a patient with a given level of the trait will endorse
the item (for items with binary responses) or give a specific
answer (for items with continuous or multiple possible re-
sponses). Item slopes ranged from 1.236 to 3.1776, with an
average of 2.036 (see Table 5), indicating a very high contri-
bution of each item to the whole of the RASP instrument’s
ability to differentiate.

Concurrent Validity

Pearson zero-order correlation coefficients were calcu-
lated for the unit weighted score for the two subscales and
RASP Total Score compared with the PANSS subscales and
Total Score (see Table 6). The Increased Anxiety subscale cor-
related modestly (r=.19) with the PANSS Positive Symptom
scale, moderately (r=.26) with the Excitement scale, strongly
(r=.53) with the Anxiety scale, and moderately (r=.25) with
the PANSS Total Score. The Social Isolation subscale score
correlated modestly (r=.19) with the PANSS Positive Symp-
tom scale, moderately (r=.24) with the Excitement scale, a
bit stronger (r=.36) with the Anxiety scale, and moderately
(r=.24) with the Total Score. The RASP Total Score corre-
lated moderately (r=.22) with the PANSS Positive Symptom
and the Excitement scale (r=.29), strongly (r=.51) with the
Anxiety scale, and moderately (r=.28) with the PANSS Total
Score.

Sensitivity to Change

To estimate its ability to detect change in relapse risk,
change in RASP scores were compared with change in PANSS
scores over time. Change scores were calculated for both the
RASP raw scores and PANSS from baseline to month 3, then
again from month 3 to month 6. The estimate of sensitiv-
ity is presented as Pearson zero-order correlation coefficients
between RASP and PANSS change scores that span the same
time period. Change in RASP Increased Anxiety subscale
and the PANSS Anxiety scale from baseline to month 3 cor-
related moderately and positively (r=.32, p<.01), and change
in RASP Total Score correlated with PANSS Total Score
(r=.26, p<.01). Similarly, change from month 3 to month 6 in
RASP Increased Anxiety subscale and PANSS Anxiety scale
correlated moderately (r=.35, p<.01).

Table 5 Two-Factor Model Item Characteristic Slopes at Baseline from Highest Discrimination

to Lowest (N=166)

Slope Standard
Item Question Estimate Error P
3 I've been feeling more angry or irritable than usual. 3.177 0.93471 0.0003
6 I've been getting too little sleep. 2.16404 0.5228 <0.0001
2 I've been feeling more restless or tense than usual. 2.13903 0.48902 <0.0001
1 I've been feeling more worried or nervous than usual. 2.10362 0.47859 <0.0001
5 Something specific happened recently that really upset me. 1.39814 0.32594 <0.0001
4 I've been staying away from others more than usual. 1.23564 0.2957 <0.0001
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Table 6 Two-Factor Model Correlation with PANSS at Baseline (N=166)

Factor PANSS Negative Positive |Disorganized| Excitement Anxiety Total
Pearson Correlation -0.074 0.1885 0.1199 0.2619 0.5324 0.2502
Increased Anxiety
P 0.3437 0.015 0.124 0.0007 <0.0001 0.0011
Pearson Correlation -0.0076 0.189 0.1178 0.2392 0.3557 0.2348
Social Isolation
P 0.9228 0.0148 0.1306 0.0019 <0.0001 0.0023
Pearson Correlation -0.048 0.21573 0.1359 0.28694 0.51152 0.27759
Total RASP
P 0.5388 0.0052 0.0808 0.0002 <0.0001 0.0003

PANSS=Positive and Negative Syndrome Scale; RASP=Relapse Assessment for Schizophrenia Patients.

Criterion Validity: Relationship Between

RASP and Relapse

The relationship between the RASP and relapse was esti-
mated using a 2X2 cross tabulation agreement table of RASP
score at baseline and evidence of relapse at either baseline
or month 3. One of the sources of relapse data was patient
charts. There was a difference in the change in PANSS To-
tal Score baseline to 3 months between cases with charts
(X=-5.39; SD=16.47) versus those for whom charts were
unavailable (X=3.67; SD=12.89) (p<.05), though the magni-
tude of these differences is not clinically relevant (28). The
relationship between RASP score and subscale scores and
the two sources of relapse data at baseline were as expected.
As mentioned earlier, chart data underrepresented relapse
rate (4%) and was, therefore, augmented with PANSS score
(30). Though all correlations were directionally correct (see
Table 7), the strongest correlations were between PANSS and
the RASP total and subscale scores and total relapse and all
RASP scores (all p's<.05).

Endorsement of items on the RASP was used to group
cases into high versus low risk of relapse. The following four
RASP scoring algorithms were tested: 1) 21 item endorsed,
2) =2 items endorsed, 3) >3 items endorsed, and 4) >4 items
endorsed. Evidence of relapse was determined from patient
charts, site crisis logs, or an increase in PANSS scores.
Agreement between evidence of relapse and each RASP
scoring algorithm was used to evaluate the relative strength
of each algorithm and is reported in Table 8. At Time 0
(baseline), comparison of four different scoring algorithms
indicated that endorsement of either >1 or >2 items (66% and
52%, respectively) likely overestimated 3-month relapse risk,
while endorsement of either >3 or >4 items (33% and 23%,
respectively) returned estimates that are more consistent
with expectations. When used to calculate agreement with
relapse, endorsement of either 21 or >4 items returned lower
percentage agreement (59% and 70%, respectively). The
kappa statistic of agreement was similar for endorsement of
either 22 or >3 items (.476 and .474, respectively), while it
was considerably lower for either >1 or >4 items (.279 and

Table 7 Agreement Between RASP Total and Subscale Scores and

Sources of Relapse Data

Pearson Correlation Coefficients Between RASP Total and Subscales and
Sources of Relapse Data (N=79)
Probability > |r| under HO: Rho=0

Baseline Total Baseline Anxiety Baseline Social
RASP Subscale Subscale
. 0.14272 0.18648 0.18179
Baseline Chart
0.2096 0.0999 0.1088
0.4292 0.46084 0.25704
Baseline PANSS Relapse <0001 <0001 00231
Any Relapse 0.47454 0.5097 0.3281
<.0001 <.0001 0.0032

PANSS=Positive and Negative Syndrome Scale; RASP=Relapse Assessment for Schizophrenia Patients.
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Table 8 [Comparison of RASP Scoring
Algorithms: Cases at Elevated Risk

and Agreement with Relapse (N=79)

f AtRisk | % AtRisk % Agreement Kappa
RASP =1 52 65.82 59.49 0.2794
RASP >2 41 51.90 7342 0.4762
RASP =3 26 3291 77.22 0.4737
RASP >4 18 22.78 69.62 0.2274

RASP=Relapse Assessment for Schizophrenia Patients.

227, respectively). Although there is little difference in
percent agreement and kappa between endorsement of either
>2 or 23 items, the percentage of cases that met criterion for
elevated risk using the >3 item endorsement criterion is more
consistent with expectations (52% vs. 33%, respectively).
Therefore, the >3 item endorsement scoring criterion was
employed for calculating criterion validity.

The overlap between those who evidenced relapse and
those at elevated risk based on the RASP is the centerpiece
of the screener’s ability to detect imminent relapse. Table 8A
shows agreement between RASP >3 (n=26, 33%) and evi-
dence of relapse based on chart data, crisis log, increase in
215 points on the PANSS Total Score, or increase in sever-
ity on 21 on 6 PANSS positive items. Within this analysis,
there were 24 (30%) relapses between baseline and month
3 data points. The RASP correctly predicted 61 cases (77%).
Sensitivity (67%), specificity (82%), positive predictive power
(63%), and negative predictive power (85%) were all accept-
able to good (see Table 8B). Agreement, as measured by kap-
pa, was also good (k=.47, p<.05).

Discussion and Conclusions

Although proper treatment can reduce the symptoms of
schizophrenia, relapse to active psychosis is likely at a rate
of 3.5% per month, even with properly managed symptoms
(34). The probability of relapse can be as high as 80% within
twelve months when treatment is intermittent, highlight-
ing the importance of close monitoring and management
of schizophrenia symptoms (35). Currently, tools designed
to identify patients with schizophrenia at elevated risk for
relapse that can be easily and inexpensively used in clinical
settings are few. A brief PRO tool that can be completed in-
dependently by most patients with schizophrenia in a clinical
setting is clearly needed. The RASP was designed to fill this
need.

The RASP adds to the currently available battery of
screeners for schizophrenia, but provides several new fea-
tures. For example, several instruments designed to assess

Table 8A |/Agreement Between RASP

Predicted Relapse (Rows) and

Relapse Based on Chart Data, Crisis
Log, and PANSS (Columns) (N=79)

Relapse
Charts, Crisis Log, and PANSS
y n Total Total/N*
RASP =3 y 16 10 26 33%
n 8 45 53 67%
Total 24 55 79
Total/N* | 30% 70% 77%

PANSS=Positive and Negative Syndrome Scale; RASP=Relapse As-
sessment for Schizophrenia Patients. *N=79.

Table 8B [Agreement Statistics

kappa 0.474
ASE 0.106
95% lower confidence limit 0.266
95% upper confidence limit 0.682
Sensitivity 67%
Specificity 82%
Positive predictive power 62%
Negative predictive power 85%

ASE=alpha’s standard error.

psychiatric disease severity have been used to track the likeli-
hood of relapse among psychiatric patients. By contrast, the
RASP was designed specifically to assess the risk of relapse
among patients with schizophrenia. Other tools—such as
diagnostic interviews—require trained raters, whether they
are time intensive (e.g., Schedule for Affective Disorders
and Schizophrenia, PANSS, Brief Psychiatric Rating Scale)
or brief (Global Assessment of Functioning, Clinical Global
Impression-Severity scale), limiting their use in clinical prac-
tice. Finally, currently available self-report tools that assess
treatment benefits, such as the Schizophrenia Quality of Life
Scale (36) or the Social Adjustment Scale (37), can be lengthy
(10 items or more) and do not assess relapse risk. Develop-
ment of the 6-item RASP and a description of its psychomet-
ric properties as a self-report relapse prediction tool was the
purpose of this study.

A pilot sample of patients with schizophrenia indicated
that the scale has good content validity, as patients were able
to describe in their own words the meaning of each of the 6
items with no recommendations for revision. Test-retest reli-
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ability, internal consistency, and item response curves were
all acceptable. Furthermore, concurrent validity results indi-
cated that RASP scores are more strongly related to Anxi-
ety, Excitement, and PANSS Total Score than to the Positive
Symptom scale. This finding is consistent with the theoretical
approach essential to development of the RASP of measur-
ing symptoms that precede psychotic relapse. It is supposed
to measure prodromal symptoms that appear before the ex-
acerbation of positive symptoms, which themselves may be
the manifestation of, rather than predictive of, relapse. Even
though not strongly correlated with positive symptoms,
RASP Total Score significantly predicted relapse as measured
using patient chart data, crisis logs, and exacerbation of
symptoms based on PANSS Total Score and positive symp-
tom items, lending additional support to the development
of a relapse screener that does not directly measure positive
psychotic symptoms. Although sensitivity (67%) indicates
that approximately one-third of patients at risk for relapse
are not detected by the RASP and positive predictive power
(62%) indicates that approximately one-third of those identi-
fied at elevated risk may not be at risk of imminent relapse,
in a clinical setting where several other modes of clinical
assessment are typically employed the RASP adds measure-
ment and potentially detection of relapse risk not otherwise
available. An increase in sensitivity to, and positive predic-
tive power of, a patient’s risk compared with standard clini-
cal practice without such a PRO instrument may provide an
advantage in overall clinical care.

Instrument development, item reduction, and calcula-
tion of psychometric properties were performed using or-
thodox procedures; however, there are some methodologi-
cal limitations. Content validity was assessed using a small
sample of pilot cases (n=6) and test-retest reliability was
assessed on a small sample (n=13) as well. Both should be
replicated using larger samples and potentially a broader
range of symptom severity. Also, participants in the study
completed the RASP every three months (baseline, 3-month
and 6-month assessments), which is less frequent than it was
designed to be used (e.g., monthly). Further evaluation of the
RASP is needed to estimate response variation and criterion
validity with shorter periods between assessments.

The population from which this sample was drawn may
not be fully representative of the more general population of
patients with schizophrenia. Patients whose charts were in-
cluded in the analysis had a slight positive change in PANSS
while those without charts had a slight decrease in PANSS
from baseline to month 3. Similarly, there were some differ-
ences in baseline total PANSS between sites, which may indi-
cate a difference in severity. However, the proportion of cases
requiring assistance completing the RASP was similar across
sites. If the patients in the sample were higher functioning

compared with most patients with schizophrenia, their abil-
ity to complete the screener may not be generalizable to the
larger population of patients with schizophrenia. As such, it
is not clear at what level of schizophrenia severity the reli-
ability of self-report on the RASP becomes unacceptably
low. Finally, measurement of relapse included the following
multiple proxies: 1) review of patient charts indicating hos-
pitalization, psychiatric emergency department visit, police
involvement, 2) increase in PANSS Total Score by more than
15 points (38, 39), 3) evidence of a relapse event from a crisis
log kept by one study site, and 4) evidence of symptom exac-
erbation as indicated by increase in score on positive symp-
tom items from the PANSS (29). Evidence of relapse between
baseline and month 3 based on events gleaned from charts
was likely underrepresented (4%), while when augmented
with increases in PANSS scores may have overrepresented re-
lapse (30%). However, this range is not inconsistent with the
same reported elsewhere (34, 35). Measurement of relapse
based on specific purpose or application would be helpful.
For example, if used to identify potential hospitalization as
part of a readmission reduction program, claims data might
provide a more relevant proxy of relapse. Further, precedence
indicates that collateral report of relapse as well as other con-
structs could possibly provide additional valuable informa-
tion concerning schizophrenia patient behavior and relapse
status. Nevertheless, all data sources that produce proxies of
schizophrenia relapse have limitations. Matching those limi-
tations to the needs of the instrument is essential to estimate
its performance. Finally, it is unclear how the RASP will be
used by clinicians to plan or modify treatment.

Although it was designed for use in a clinical setting,
the RASP may have application in other settings, such as as-
sessing relapse risk in observational studies or randomized
controlled trials. Because of the association between relapse
events and hospitalizations, the RASP may also have utility
in predicting increased risk of hospitalization. Although the
RASP can provide an overview of patients’ current level of
disease severity, its aim is to identify changes in an individual
patient’s risk of relapse; therefore, repeated use of the screen-
er is recommended to maximize relapse risk monitoring. The
RASP can be completed by most patients with schizophrenia
within five minutes without significant aid. The brief nature
of the screener, along with its simple scoring instructions, al-
lows it to be employed in a variety of environments, includ-
ing physician office visits, case manager visits, and structured
day programs.

In summary, the RASP is a self-report tool for assess-
ing risk of relapse for patients with schizophrenia. The re-
liability and validity data presented here, including RASP’s
relationship to PANSS scores and relapse over the study pe-
riod, support the use of this instrument in settings where a
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brief self-report assessment of relapse risk among patients
with schizophrenia may be of benefit. Because the RASP is
a patient self-report screener with minimal patient burden
and low item difficulty, it requires no training to administer
and monitor. The brevity of the form, ease of scoring, and the
ability to administer with little or no supervision allows for
routine administration and assessment of relapse risk.

Note: The RASP is the result of a work sponsored by
Otsuka Pharmaceutical Development & Commercialization,
Inc. and H. Lundbeck A/S. Otsuka Pharmaceutical Develop-
ment & Commercialization, Inc. owns intellectual property
of the RASP, including but not limited to all and any transla-
tions and other derivatives (e.g., electronic versions). Otsuka
Pharmaceutical Development & Commercialization, Inc. has
assigned Mapi Research Trust for the management of the in-
strument licenses and permission to use. Please consult the
Mapi Research Trust website at www.proqolid.org.
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