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Figure legends

FIGURE 1. Effects of paroxetine on CPP for METH in mice. (A) Reduction of METH CPP by
paroxetine (Px) pretreatment. Mice were pretreated with saline (S) in both the conditioning and
CPP test phases (S-S), paroxetine only in the CPP test phase (S-Px), paroxetine only in the
conditioning phase (Px-S), and paroxetine in both the conditioning and the CPP test phases
(Px-Px). The CPP score was defined as the time spent in the drug-paired compartment during
the CPP test phase (Day 9) minus the time spent in the same compartment during the
preconditioning pha;se (Day 2). The CPP score of the Px-Px group was significantly lower than
that of the S-S group (*P<0.05). (B) Comparison of time spent in the conditioned
compartment before and after conditioning in the four groups. There was a significant CPP in

" the S-S and Px-S groups, but not in the S-Px and Px-Px groups (when paroxetine was

administered in the CPP test phase). ***P <0.001, *P <0.05, ns: not significant (P > 0.05).

FIGURE 2. Effects of fluvoxamine on CPP for METH and on transitions between compartments.
(A) Lack of a significant effect of fluvoxamine (Fv) on METH CPP. Mice were pretreated with
saline in both the conditioning and the CPP test phases (S-S), fluvoxamine only in the CPP test
phase (S-Fv), fluvoxamine only in the conditioning phase (Fv-S), and fluvoxamine in both the
conditioning and the CPP test phases (Fv-Fv). There was a significant CPP in all groups.
Fluvoxamine pretreatment in the conditioning phase and/or the CPP test phase failed to inhibit
METH CPP (pre- and post-conditioning preference test results were analyzed with paired #-tests,
#x%P < (0,001, **P < 0.01, *P < 0.05). (B) Decreases in transitions between the compartments
by fluvoxamine pretreatment. There were significant decreases in transitions in the S-Fv, Fv-§,
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and Fv-Fv groups, but not in the S-S group [number of transitions in the pre- and
post-conditioning phases was analyzed with paired #-tests, ***P < (0,001, **P <0.01, ns: not
significant (P> 0.05)]. The transition score was defined as the number of transitions during the
CPP test phase (Day 9) minus the number of transitions during the preconditioning phase (Day

2).
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FIGURE 2. Effects of fluvoxamine on CPP for METH and on transitions between
compartments. (A) Lack of a significant effect of fluvoxamine (Fv) on METH CPP. Mice
were pretreated with saline in both the conditioning and the CPP test phases ($-S),
fiuvoxamine only in the CPP test phase (S-Fv), fluvoxamine only in the conditioning phase
(Fv-S), and fluvoxamine in both the conditioning and the CPP test phases (Fv-Fv). There
was a significant CPP in all groups. Fluvoxamine pretreatment in the conditioning phase
and/or the CPP test phase failed to inhibit METH CPP (pre- and post-conditioning
preference test results were analyzed with paired t-tests, ***P < 0.001, **P < 0.01, *P <
0.05). (B) Decreases in transitions between the compartments by fluvoxamine
pretreatment. There were significant decreases in transitions in the S-Fv, Fv-S, and Fv-Fv
groups, but not in the S-S group [number of transitions in the pre- and post-conditioning
phases was analyzed with paired t-tests, ***P < 0.001, **P < 0.01, ns: not significant (P
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Abstract

Objective: To develop and validate a multidimensional measure of relapse risk for stimulants in Japanese drug abusers.

Methods: A Stimulant Relapse Risk Scale (SRRS) was developed based on the Marijuana Craving Questionnaire and a discussion among three
psychiatrists. We created 48 items after confirming the items including a variety of relapse risk, such as craving (expectancy, compulsivity, etc.)
and emotionality problems. One hundred inpatients and outpatients with a history of stimulant abuse (71 males and 29 females) were recruited with
informed consent, and were administered the SRRS. The Visual Analogue Scale for drug craving (VAS), Addiction Severity Index for Japanese
(ASI-)), and data on relapse within 3 and 6 months after the rating were used for the validation.

Results: Exploratory factor analysis highlighted five factors: anxiety and intention to use drug (Al), emotionality problems (EP), compulsivity for
drug use (CD), positive expectancies and lack of control over drug (PL), and lack of negative expectancy for drug use (NE). These accounted for
48.3% of the total variance. Thirty of the 43 items were classified into the five subscales. Cronbach’s alpha coefficient for each subscale ranged
from .55 to .82, and was .86 for the total SRRS, indicating their adequate internal consistency. Al, CD, PL, and total SRRS were significantly
correlated with the drug-use composite score of the ASI-J, supporting their concurrent validity. Al, PL, NE, and total SRRS were significantly
correlated with relapse, implying their predictive validity.

Conclusions: The SRRS has multidimensional psychometric properties useful for assessing the various aspects of stimulant relapse risk.

© 2006 Elsevier Ireland Ltd. All rights reserved.

Keywords: Stimulants; Relapse risk; Craving; Scale; Japanese

1. Introduction . the patients but also for Japanese society (Ikeda et al., 2004).
For example, about 25% of convicted prisoners have commit-

Stimulants such as methamphetamine, methylphenidate, and  ted offences under the Stimulant Control Law (The Ministry of
methylenedioxymethamphetamine (MDMA) arethe maindrugs ~ Justice Research and Training Institute, 2004). Medical treat-
involved in cases of drug abuse in Japan (Wada et al., 2004).  ment of stimulant abusers has mainly targeted their immediate
Stimulant dependence presents a serious problem not only for  psychotic symptoms such as hallucination and delusion, and the
symptoms of relapse such as craving, which are significantly

related to dependence and relapse has not been addressed suf-

k-4 : H 3 H . . . .
English and Japanese versions of the Stimulant Relapse Risk Scale (SRRS)  fsjently. Insufficient treatment of relapse risk is partly due to
can be found by accessing the online version of this paper at http://dx.doi.org

by entering doi-10,1016/j.drugalcdep.2006.10.005. the lack‘of suitable instruments for measuring the severity Qf
* Corresponding author. Tel.: +81 3 3304 5701x508; fax: 481 33320 8035.  relapserisk. On the other hand, recent breakthroughs in genomic
E-mail address: ikedak@prit.go.jp (K. Ikeda). science and molecular pharmacology have made it possible to

0376-8716/% — see front matter © 2006 Elsevier Ireland Ltd. All rights reserved.
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investigate the molecular mechanisms underlying the tendency
of animals to prefer drugs, and to find candidate medicines that
might inhibit this tendency (Sora et al., 2001; Takamatsu et al.,
2006a,b). Some of these medicines may reduce craving, and ulti-
mately the risk of relapse, in human drug abusers (Piasecki etal.,
2002; Ciraulo et al., 2005). To further advance the development
of medicines and programs for the prevention of relapse, scales
for the appropriate assessment of relapse risk are necessary.

Craving, one of the main factor of relapse, is generally under-
stood to be a subjective motivational state in which an individual
experiences an intense desire to use a drug. However, craving
and its generation process have been conceptualized in various
ways (Drummond, 2001). For example, the ‘expectancy theory’
by Jones et al. (2001) has maintained that craving is a function
of positive and negative expectancy for drug use. Anton and his
colleagues (Anton, 2000; Anton et al., 1996), in his ‘obsessive
compulsive theory’, have suggested that drug craving is closely
related to obsessive compulsive feelings about a drug that cannot
be controlled. Although each theory has some valid explanatory
power, there is no theory that can explain craving integrally.
Therefore, multidimensional scales have been frequently used
to measure various aspects of craving.

Although it is considered that craving is closely related to
relapse, the lack of consistency in the findings of studies on the
relationship between craving and relapse may be due to the lack
of consensus regarding the definition of craving (Drummond,
2001). Tiffany (1990) considered that craving, if simply con-
ceptualized as a ‘subjective desire for a drug’, is not always
related to relapse. Human’s craving for drug is supposed to be
expressed in various ways, such as desire, intention, expectancy,
anticipation, and compulsivity. In addition, other factors such
as negative emotional states (Cooney et al., 1997) and lack of
insight into mental condition (denial) (Wallace, 1989) may also
become the trigger of relapse. Thus, it is imperative to specify
and measure a variety of factors related to relapse.

Some multidimensional scales for stimulants such as
amphetamine have already been developed. Topp and Mattick
(1997) have developed the Severity of Amphetamine Depen-
dence Questionnaire (SAmDQ), which is a multidimensional
scale for measuring the aspects of dependence syndrome such
as withdrawal. James et al. (2004) have developed the Desires

" for Speed Questionnaire (DSQ) based on the Desires for Alcohol
Questionnaire (DAQ) (Love et al., 1998) to measure craving for
amphetamine, and this revealed four key factors: ‘expectancy of
positive and negative reinforcement’, ‘strong desires ‘and inten-
tions to use amphetamine’, ‘mild desires and intentions to use
amphetamine’, and ‘control’. However, there is no scale that
focuses on the multiple aspects of relapse risk including crav-
ing, emotional problems, and denial.

In the present study, considering the clinical importance of
relapse prediction, we developed a multidimensional scale to
measure relapse risk for stimulants. The development of Stim-
ulant Relapse Risk Scale (SRRS) was based on the Marijuana
Craving Questionnaire (MCQ) (Heishman et al., 2001) and a
discussion among three psychiatrists who are actively involved
in the treatment of drug abuse. The discussion was focused on
‘various cognitive and behavioral signs shown by drug abusers,

which based on the clinical experience, have been found to pre-
cede relapse’. Forty-eight items were then developed that reflects
a variety of relapse risk, such as craving (expectancy, compul-
sivity, etc.), emotionality problems, and denial. We administered
the SRRS to 100 stimulant abusers in Japan and examined its
inner structure, reliability and validity. The aim of the present
study was to develop and validate the SRRS as a measure of
relapse risk for stimulants.

2. Methods
2.1. Participants

A total of 100 inpatients (40), outpatients (52) and non-patients (8)
with a history of stimulant abuse involving mainly methamphetamine (90),
methylphenidate (8), and MDMA (7) participated in the study (Table 1). They
were recruited for an ongoing research studies at Tokyo Metropolitan Matsuzawa
Hospital, Tokyo (44), Self Support Services (a non-profit addiction recovery
facility), Tokyo (20), National Center Hospital for Mental, Nervous and Muscu-
lar Disorders, National Center of Neurology and Psychiatry, Kodaira (18), GAIA
(anon-profit addiction recovery facility), Naha (15), and Fukko-kai Tarumi Hos-
pital, Kobe (3). The subjects comprised 71 males and 29 females, ranging in age
from 19 to 60 years (mean=32.6, S.D.=8.7).

Recruitment criteria were as follows: at least 18-year-old, has a history of
stimulant (methamphetamine, methylphenidate, or MDMA) abuse, diagnosed
as a drug abuser (1) or as a drug dependent (99) on the basis of the Diagnostic
and Statistical Manual of Mental Disorders fourth edition (DSM-IV) criteria;
be an inpatient or outpatient at a Japanese mental hospital or a recovery facil-
ity, or a non-patient recovering from stimulant abuse in a recovery facility; and
has the ability to understand Japanese. The study was approved by the institu-
tional review board of each facility. Each participant provided a written informed
consent, and answered the SRRS, the Addiction Severity Index-Japanese ver-
sion (ASI-J) (Senoo et al., 2006), the Visual Analogue Scale for drug craving
(VAS), the Center for Epidemiological Studies Depression Scale, Japanese ver-
sion (CES-D) (Shima et al., 1985), the 12-item General Health Questionnaire,
Japanese version (GHQ-12) (Daibo and Nakagawa, 1985), and a number of
questions related to demographics and experience with stimulants. '

Table 1
Characteristics of the SRRS participants
Items Values
Number of participants 100
Age (M£S.D.) 326+8.7
Gender (%female) 29
Treatment state (N)
Inpatients 40
Outpatients 52
Non-patients 8
Relapse/no relapse within 3 months (N) 13735
Relapse/no relapse within 6 months (V) 15/33
Primary substances abused® (V)
Meth amphetamine 90
Methylphenidate 8
MDMA 7
ASI-J drug composite score (0-1; M+ S.D.) 16+.17
VAS (current, 0-10; M £ S.D.) 2.74+3.09
VAS (past 2 weeks, 0-10; M+ S.D.) 3.66+3.69
CES-D (0-60; M+ S.D.) 20.48+13.24
GHQ-12 (0-12; M+ S.D.) 4.451+3.72

N: Number of participants; M: mean; S.D.: standard deviation.
2 Some participants have more than one primary substance.
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Psychiatrists’ discussion Patients’
(6 categories) expressions

43 items (5 initial concepts)
+ 5 items (Insight into mental condition)

MCQ (4 factors)

Administration to
100 stimulant abusers

<= | Exploratory factor analysis

30 items (5 factors)
+ 5 items (Insight into mental condition)

Fig. 1. A schematic flow of the development of SRRS. Four factors taken from
the MCQ were compulsivity, emotionality, expectancy, and purposefulness. Six
categories highlighted in the psychiatrists’ discussion were patients’ search for
stimulants, common feelings and moods observed before relapse, recall of stim-
ulant craving and negative moods, lack of resistance to inductive stimuli, lack
of recognition of social support, and insight into mental condition. Five ini-
tial concepts of the 43 items were compulsivity (C), negative expectancy for
drug (N), clear intention of drug use (I), positive expectancy for drug (P), and
emotionality problems (E). These 43 items and 5 iterns to measure insight into
mental condition were then administered to 100 subjects. The exploratory factor
analysis resulted in 30 items with 5 factors that were anxiety and intention to use
drug (Al), emotionality problems (EP), compulsivity for drug use (CD), positive
expectancies and lack of control over drug (PL), and lack of negative expectancy
for drug use (NE).

2.2. Development of the Stimulant Relapse Risk Scale'

The SRRS was developed based on a discussion among psychiatrists, and
by referring to the MCQ (Fig. 1). Six items were adopted from the MCQ
(e.g. ‘smoke marijuana’ was replaced with ‘use the drug’) and translated into
Japanese. Seven items that seemed applicable to drug abusers were selected from
the actual expressions used by patients during a preliminary consultation with
us. The above 13 items were then classified into the four factors of the MCQ:
compulsivity, emotionality, expectancy, and purposefulness. For instance, ‘If I
use adrug, I feel I have been saved from helpless loneliness’ was classified under
emotionality, and ‘I am afraid of hallucinations with drug use’ under expectancy
(negative expectancy).

Next, 35 items were selected through a discussion among three psychiatrists
who are currently involved in the treatment of drug abuse. The foci of the discus-
sion were the following six categories of cognition and behavior that predicted
relapse: (1) the action of seeking for stimulants, (2) common feelings and moods
observed in patients before relapse, (3) recall of stimulant craving and negative
moods, (4) lack of resistance to inductive stimuli, (5) lack of recognition of social
support, (6) insight into mental condition. The fifth category included two rever-
sal items (e.g. ‘I need to make most of my friend’s (and NA’s) support’). The
sixth category was added on the basis of the viewpoint that the lack of insight
into one’s mental condition (denial) may be related to relapse (e.g. I am sure
that I will not use the drug in future).

After confirming the content of these items, including a variety of relapse
risks such as craving (expectancy, compulsivity, etc.) and emotionality problems,
the above 10 points were modified into a total of six initial concepts of the SRRS,
which included a construct for insight into mental condition and five constructs
as drug-reuse cues. The five ‘constructs were: (1) compulsivity (C; inability
to control stimulant-induced emotion), (2) negative expectancy for drug use
(N; restraining relapse, anxiety due to negative outcome from drug use, and

! English and Japanese versions of the Stimulant Relapse Risk Scale (SRRS)
can be found by accessing-the online version of this paper at http://dx.doi.org
by entering doi:10.1016/j.drugalcdep.2006.10.005.

acknowledgment of social support), (3) clear intention of drug use (I; planning
to use a drug, and intentional search for stimulants), (4) positive expectancy
for drug use (P; anticipation of positive outcomes from reuse), (5) emotionality
problems (E; not only feelings and moods before relapse but also a revival of
memory).

Each of the 48 items was rated on a three-point Likert-type scale with a score
ranging between 1 and 3 based on the subjects’ strength of agreement with each
statement. A three-point scale was employed to reflect patient feedbacks, which
pointed out the difficulty answering a five-point scale. The written instruction,
‘Please describe your state during the past week. For each statement below,
please circle one answer that best describes you. For the word “drug” that appears
in the statements, think about the drug you currently abuse.’ was given before
the 48 items.

2.3. Measurements for concurrent validity

In order to determine the severity of dependence, the Addiction Severity '
Index-Japanese version (ASI-J), a semi-structured interview lasting approxi-
mately 1h, was administered to the participants. This instrument gathers infor-
mation about seven areas of a patient’s life: medical, employment/support, drug,
alcohol, legal, family/social relationships, and psychiatric problems. Severity
was rated as a composite score of between 0 and 1, calculated entirely on the
basis of the patient’s current status. In the present study, the composite score for
the drug use was used as an index of the concurrent validity of the SRRS.

In order to evaluate the concurrent validity of the SRRS, the VAS was also
administered to the participants, which measured their subjective desires for a
drug. The VAS was composed of two questions: ‘Please rate your current state
of craving’ and ‘Please rate your strongest craving for the drug in the past 2
weeks’. Participants answered each question by placing a vertical mark on a
100-mm horizontal line, labeled ‘not at all’ at the left end and ‘extremely’ at the
right end. :

Participants also answered the CES-D and GHQ-12 that measured their
emotional problems. These scales were used to examine the concurrent validity
of the factor, ‘emotionality problems’ in the SRRS.

2.4. Measurements for predictive validity

To evaluate the risk of relapse, relapse within 3 months and 6 months after
the SRRS rating were investigated. Relapse was operationally defined as “to use
any stimulants-type drug including methylephedrine after the SRRS rating”, and
was judged from the patients’ self-report and/or their psychiatrists in charge. Of
48 participants for whom the information was available, 13 and 15 participants
relapsed within 3 and 6 months, respectively.

2.5. Questionnaire on drug experience and demographic Jactors

The participants were also asked to complete a short questionnaire in order to
obtain information about their age, sex, the day the questionnaire was completed,
and the main drug they were using (or had used). The question also included of
the date when they had last used the drug, the period since they last used the
drug, and the period for which they had used drugs.

2.6. Statistical analyses

Raw scores for the negatively worded items (item numbers 2, 6, 12, 14, 17,
18, 19, 20, 21, 23, 30, 37) were inverted to make these items positively correlate
with other items. The inner structure of the 43-item SRRS without the items
that assessed insight into the patient’s mental condition, was examined by the
exploratory factor analysis using a principal factor method with promax rotation
to detect simple structure. Factors were extracted on the basis of their eigenvalues
(>1) and the scree plot. Only those items loading higher than .4 were retained
in the analyses, and all items cross-loading at higher than .4 were removed.
The extracted factor scales were checked for their reliability by calculating the
Cronbach’s alpha value. Concurrent and predictive validity of the subscales, and
inter-subscale correlations were analyzed by calculating the Pearson’s product-
moment correlation coefficient. For the analysis of relapse, ‘relapse’ was coded
as ‘l’, and ‘no relapse’ as ‘0°.
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In addition, the function of the five items that assessed insight into mental
condition was examined. The relationships among insight into mental condition,
relapse within 6 months, and ASI-J drug composite score were analyzed by
Fisher’s exact test. Median split of average scores (average of the five items
scores = 1.8; ASI-J composite score = .45) was used for dividing the variables
into two groups. Thirty-eight participants’ data on relapse within 6 months and
ASI-J were used for the analysis.

All analyses were performed with the Statistical Package for the Social
Sciences (SPSS) version 12.0 for Windows.

3. Results
3.1. Factor analysis

The exploratory factor analysis of the SRRS scores of 100
patients with stimulant abuse revealed 5 factors with eigenvalues
of 9.38, 4.60, 2.55, 2.33 and 1.96. These factors accounted for
48.41% of the overal variance (21.82%, 10.70%, 5.93%, 5.41%
and 4.56%). Cronbach’s alpha values for factors 1, 2, 3, 4, 5,
and all items were .82, .80, .73, .79, .55 and .86, respectively.
Subsequently, the factors were rotated using the promax method.
Of the original 43 items, 30 items were retained and 13 items
were discarded. The factor structure after the promax rotation
is shown in Table 2. Cronbach’s alpha values for each subscale
and the total SRRS (all 30 extracted items) are shown in Table 3.

The first factor had significant loadings for eight items, and
three of these items reflecting anxiety about relapse and recall
of drug use (e.g. ‘I am anxious about reusing the drug’; “The
feeling 1 had while using the drug sometimes comes back.’)
loaded exclusively on this factor. The remaining item reflected
intention and desire to use drug (e.g. ‘I will use the drug in
the near future’). Thus, the first factor was labeled ‘anxiety and
intention to use drug’ (AI).

Eight items loaded exclusively on the second factor. All of
these items reflected emotional problems related to drug use (e.g.
‘I cannot control my feeling.’, I feel tired due to impatience’,
‘I am irritated’ ). This factor was therefore labeled ‘emotionality
problems’ (EP).

The third factor had significant loadings for four items. All
of these items reflected compulsivity for drug use (e.g. ‘I want
to obtain the drug even by working illegally’; ‘T would do any-
thing to get money for the drug.’). Consequently, this factor was
labeled ‘compulsivity for drug use’ (CD).

The fourth factor comprised six items. Three of these items
reflected positive expectancy about drug use (e.g. ‘If I used the
drug, I would feel invigorated’; ‘If I used the drug, I would be
less nervous’), and the remaining three items reflected lack of
resistance to an inductive stimulus (e.g. ‘If the drug is placed in
front of me, I would use it’; ‘I would use the drug if I am alone’).
Therefore, the fourth factor was labeled ‘positive expectancies
and lack of control over drug’ (PL).

The fifth factor comprised four reverse-scored items. Three
items had originally been classified as negative expectancy for
drug use (e.g. ‘I would not be able to control myself if I use
the drug’, ‘If I use the drug, it would badly influence my job’),
and the remaining one item as emotionality problems (i.e. ‘I feel
easier than before’). This factor was therefore labeled ‘lack of
negative expectancy for drug use’ (NE).

In addition, we analyzed the function of the five items for
assessing insight into mental condition. In the group with high
ASI-J drug composite scores, the association between insight
into mental condition and relapse within 6 months was nearly
significant (Fisher’s exact test: p =.088). On the other hand, the
association was not significant in the group with low ASI-T drug
composite scores. These results suggest that poor insight into
mental condition may be related to relapse in the high-severity
group, whereas insight is notrelated to relapse in the low-severity

group.

3.2. Basic statistics of the SRRS and inter-subscale
correlations

Table 4 presents mean, standard deviation, and inter-
correlations of the five SRRS factor scales (subscales). There
were no significant correlations between ‘lack of negative
expectancy for drug use (Factor 5)° and other subscales.
The other factors exhibited low to moderate, positive inter-
correlations. In addition, one-way ANOVA showed that the
SRRS total and subscale scores were not significantly differ-
ent across methamphetamine, methylphenidate, and MDMA,
although there are often considerable differencesin the use pat-
terns and subjective effects of these drugs.

3.3. Concurrent validity of the SRRS

Correlation coefficients between the SRRS scores (total score
for the 30 items, and subscale scores) and the variables measured
to examine concurrent validity were calculated (Table 3). The
ASI-J drug composite score was significantly and positively cor-
related with the scores of total SRRS, anxiety and intention to
use drug, compulsivity for drugs, and positive expectancies and
lack of control over drug score. The two VAS scores for drug
craving, ‘current craving’ and ‘craving in the past 2 weeks’,
were also significantly and positively correlated with the total
SRRS, anxiety and intention to use drug, compulsivity for drugs,
and positive expectancies and lack of control over drug scores.
In addition, the scores of emotionality problems, anxiety and
intention to use drug, and total SRRS were significantly and
positively correlated with the CES-D and GHQ-12 scores.

3.4. Predictive validity of the SRRS

Table 3 also presents cormrelations between the SRRS score
and relapse within 3 and 6 months after the scoring. Relapse
within 3 months was significantly and positively correlated
with the anxiety and intention to use drug, positive expectan-
cies and lack of control over drug, lack of negative expectancy,
and total SRRS. Similarly, relapse within 6 months was signif-
icantly and positively correlated with the positive expectancies
and lack of control over drug and lack of negative expectancy.
No significant relation was seen between the SRRS scores
and participants’ compliances with follow-up (48 participants
approved, 19 participants refused, and 33 participants were not
asked).
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Table 2
Promax rotated factor pattern for the 43-item SRRS
Factor
1 2 3 4 5
Factor 1: Anxiety and intention to use drug (Al)
E 8) I am anxious about reusing the drug .806 251 -.046 -.014 —.284
E 3) The feeling 1 used to have while using the drug sometimes comes back 797 .056 —.002 —.261 —.192
N 18) Thinking about my family, I can no longer use the drug (inverse) .648 123 —-.126 —-237 —.009
1 46) I will use the drug in near future .580 .027 058 -.084 232
I 4) There are times I want to use the drug .556 —.048 122 136 120
C 32) If my friend gives me the drug, I would use it even in the hospital .502 -.029 —.036 .101 148
C 48) Even though I know I will be arrested, I would use the drug 479 —.067 094 .086 —.256
1 38) If I have a large sum of money, I want to buy the drug 475 117 082 094 081
Factor 2: Emotionality problems (EP)
E 33) I cannot control my feeling 158 .685 .005 —.058 —.124
E 36) I feel tired due to impatience .110 662 067 -.092 —.014
E 10) I am irritated i —-.167 .601 .050 107 .186
E 22) I feel lonely .095 574 -.092 206 .039
E 15) T am not motivated to do anything .093 525 .103 —~.062 -.116
E 28) I am anxious about my future 329 .490 —204 206 -.110
E 7) I am annoyed by words from others .010 478 .104 -.109 176
E 5) 1 feel a constant need to put something in my mouth .007 407 238 —.008 068
Factor 3: Compulsivity for drug (CD)
C 47) 1 want to obtain the drug even by working illegally .062 .063 817 -.220 101
C 40) I would do anything to get money for the drug .051 024 659 .008 -.124
C 13) I would do almost anything in order to use the drug -.037 —.064 627 233 —.260
C 44) 1 want the drug even if I have to steal 104 152 586 057 041
Factor 4: Positive expectancies and lack of control over drug (PL)
P 45) If I use the drug, I would feel invigorated —.093 .010 046 820 =211
P 41) If 1 use the drug, I would be less nervous -.079 320 —-.134 688 —122
P 43) If I use the drug, I would feel everything is going well —.208 294 250 455 —.080
C 35) If the drug is placed in front of me, I would use it 253 -.139 186 427 . .328
C 29) I would use the drug if I am alone 139 359 168 421 —.047
C 24) If someone holds the drug under my nose, I would not be able to refuse it 212 —.237 —.038 418 291
Factor 5: Lack of negative expectancy for the drug (NE)
N 23) I would not be able to control myself if I use the drug (inverse) —.034 079 —.081 —-.098 .661
N 30) If I use the drug, it would badly influence my job (inverse) 141 -.113 -331 -.126 552
E 14) I feel easier than before (inverse) —-.166 272 097 -.085 538
N 20) I am afraid of hallucinations due to drug use (inverse) -.130 —.188 151 -242 449
Ambiguous items
127) I would use the drug if my friends offer it to me on a street .530 —.169 -.029 414 063
E 34) I have significant job-related problems —.095 622 004 —-.012 441
E 31) I occasionally have nightmares -.020 .503 —410 .303 026
P 26) The drug would save me from feeling lonely -.154 035 490 424 .038
N 12) If 1 use a small amount of the drug, I would not be able to stop using it (inverse) —.48 .104 -.326 ~.011 520
Other items
19) It would be difficult for me to refuse if someone offers me the drug before my eyes 372 =219 068 271 264
111) I am dying to use the drug .364 018 288 066 191
142) I might use the drug at a party or a gathering 257 195 199 -228 289
E 1) I want to find a job or need to improve my work environment -.293 375 156 - 230 -.157
E 25) 1 feel bored 277 256 010 -.084 281
P 16) I recall the relief from feeling blue from the time I was using the drug 256 284 -.053 -.007 315
N 39) I would feel restless if I use the drug (inverse) -.015 -.053 -032 109 383
N 2) I need to make most of my friend’s (and NA’s) support (inverse) -.101 - -.130 026 —-.041 .140

E: emotionality problems; C: compulsivity; I: clear intention of drug use; P: positive expectancy for drug; N: negative expectancy for drug in terms of the initial 5
concepts. Numbers followed by single parentheses indicate the order in the SRRS values higher than .4 are in bold.

4. Discussion

five factors were found, and the internal consistency, concurrent

In the present study, we developed the SRRS to assess relapse
risk for stimulant in Japanese drug abusers, and statistically
examined its inner structure, reliability, and validity. As a result,

validity, and predictive validity of these factors were revealed.
It was especially meaningful that part of the SRRS was related
to relapse, implying its possibility of predicting relapse. Our
findings demonstrated that the SRRS has muitidimensional psy-
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Table 3
Cronbach’s alpha of each subscale of the SRRSand correlation of the SRRS against VAS ASI, CES-D, GHQ-12, and relapse
Cronbach’s a Correlation
VAS (current VAS (craving in ASI-drug  CES-D GHQ-12  Relapse Relapse
craving) the past 2 weeks) (3 months) (6 months)
SRRS subscale
Anxiety and intention to use 819 645*" 706" 483" 228" 287" 418" 309t
drug (Al)
Emotionality problems (EP) .800 138 218° 177 686" 667" —.011 —.168
Compulsivity for drug (CD) .730 255" .390™ 348" 220° .160 —-.017 —013
Positive expectancies and lack 785 413" 516" 430" 210 265" 414" 353*
of control over drug (PL)
Lack of negative expectancy .545 182 170 .170 —.014 —.026 320" 328"
(NE)
Total SRRS 864 504" 617" 505" 415" 440" .381* 274

Note: Reliability was calculated according to Cronbach’s alpha. Concurrent validity was calculated according to correlation of SRRS against VAS, AS], CES-D, and
GHQ-12. Predictive validity was calculated according to correlation of SRRS against relapse.

* p<.05.
* p<.0l.
t p<.10.

*

chometric properties and thus useful for assessing the various
aspects of relapse risk.

One aspect of the multidimensional structure of the SRRS
was a variety of craving. In cases of ‘positive expectancies
and lack of control over drug’ (Factor 4) and ‘lack of negative
expectancy’ (Factor 5), the items corresponding to ‘expectancy’
and ‘emotionality’ in the MCQ were mainly extracted. These
subscales were considered to reflect craving based on the
‘expectancy theory’ (Jones et al., 2001) and also similar to
‘expectancy of positive and negative reinforcement’ of the DSQ
(James et al., 2004). Moreover, in ‘compulsivity for drug use’
(Factor 3), the items asking about a strong desire for a drug were
mainly extracted from the items that were previously assumed
to represent ‘compulsivity’ in the MCQ. This subscale was con-
sidered to reflect craving based on the ‘obsessive compulsive
theory’ (Anton, 2000) and also similar to ‘strong desires and
intentions to use amphetamine’ of the DSQ. The items included
in ‘anxiety and intention to use drug’ (Factor 1) reflected anxiety
about relapse, anticipation of relapse, revival of memory about
drug use, and clear intention to use drugs. Therefore, we propose
that not only expectancy and compulsivity, but also anxiety about
relapse and intention to use drug are important components of
craving.

Another aspect of the multidimensional structure of the SRRS
revealed negative emotional states. In the case of ‘emotion-
ality problems’ (Factor 2), the items that were considered to
reflect ‘common feelings and moods observed in patients before
relapse’ in the discussion among the psychiatrists were mainly
extracted.

With regard to concurrent validity, the scores for anxiety and
intention to use drug, positive expectancies and lack of control
over drug, and compulsivity for drug use were moderately cor-
related with the ASI-J drug composite score and the VAS score.
On the other hand, there was no correlation among the scores
for emotionality problems, lack of negative expectancy, ASI-J,
and VAS. These results indicated that anxiety and intention to
use drug, positive expectancies and lack of control over drug,
and compulsivity for drug use are important factors of craving
related to the subjective desire for a drug and severity of drug
dependence, although it should be noted that the timeframe of
the SRRS (past 1 week) and the VAS (current and past 2 weeks)
was not the same.

Concerning about predictive validity, the scores for ‘anxiety
and intention to use drug’, ‘positive expectancies and lack of
control over drug’, ‘lack of negative expectancy for drug use’,
and ‘total SRRS’ were correlated with relapse within 3 months.

Table 4
Mean and S.D. of the SRRS and inter-subscale correlations
Mean (S$.D.) Al EP CDh PL NE
SRRS subscale (range: 1-3)
Anxiety and intention to use drug (Al) 1.70 (.52) - 330° 468" 575" 171
Emotionality problems (EP) 2.00 (.54) - 227 326" —.098
Compulsivity for drug (CD) 1.30 (.48) - .505" .160
Positive expectancies and lack of control over drug (PL) 1.82 (.60) - 143
Lack of negative expectancy (NE) 153 (49) -
Total SRRS (range: 1-3) 1.67 (.35)

S.D.: standard deviation.
* p<.05.
* p<.0l.
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Moreover, the scores for ‘positive expectancies and lack of con-
trol over drug’ and ‘lack of negative expectancy for drug use’
were correlated with relapse within 6 months. These results indi-
cated that the higher these scores, higher the risk of relapse. This
is consistent with the idea that relapse triggered by the expec-
tation or anxiety for the risk situation related to drug use rather
than the subjective desire for the drug (Drummond, 2001; Jones
et al., 2001).

The emotionality problems score was not related to the VAS
or ASI-J composite score, nor to relapse. However, the moderate
correlation of the emotionality problems score with the CES-
D and GHQ-12 scores, and the significant correlations of this
score with other subscale scores of the SRRS suggest that this
factor may have an indirect effect that increases the subjective
desire for a drug and thus the risk of relapse. Also, the correla-
tion between the lack of negative expectancy score and relapse
within 6 months was nearly significant, although this score had
no correlation with the VAS and ASI-J drug composite scores,
and internal consistence of this subscale was insufficient. Fur-
ther examination with more samples may reveal the correlation
between the score for lack of negative expectancy and relapse.

One possible limitation to the present study was the sampling
procedure. The participants were not recruited randomly but
were limited only to inpatients or outpatients who gave informed
consent and whose doctors in charge recognized their ability
to answer a 2h interview. Therefore, the results of this study
were not obtained from drug abusers as a whole such as dropout
patients and non-patients, but from cooperative patients with
a relatively low severity of drug dependence. In addition, the
relatively low rate of availability of relapse data (48/100) may
have influenced assessment of the SRRS’s predictive validity. In
order to gain a better understanding of relapse risk in stimulant
abusers as a whole, it would be necessary to conduct follow-
up surveys for dropout cases and to recruit participants from
other facilities, including prisons. Another limitation was the
relatively low sample size. A sample of one hundred participants
was small to sufficiently support the factor analysis, and the
further study of the SRRS to examine the stability of the factor
structure by confirmatory factor analysis is required.

While the result of the items assessing insight into mental
condition was not significant, it may have potential value for
recognizing ‘denial’ patients; patients who have low scores for
these items and high ASI-J drug composite scores tended to show
a high risk of relapse. Since it is very important for self-rating
scales to distinguish dishonest responses from honest ones, these
items should be retained in the scale. It would be necessary to
examine whether ‘denial’ patients are recognized by combina-
tion with other dependence severity ratings, such as the ASI drug
composite score.

The SRRS was developed in Japanese language, thus the -

items shown in Table 2 were translated into English. While there
was no word or phrase that could not be translated, the items were
more directly expressed in English. It is possible that Japanese
people use more indirect form of expression, which may explain
the result that the subjective desire for drug was not significantly
related to relapse. Additionally, some items of the SRRS such
as the one that indicates peer pressure (e.g. If someone holds

the drug under my nose, I would not be able to refuse it), may
be interpreted and answered differently between a collectivistic
culture (e.g. Japan) and an individualistic culture.

The present results suggest that the SRRS would be an effec-
tive tool with which psychiatrists, psychologists, social workers,
and patients themselves can assess the level of craving and rec-
ognize the risk of relapse. Also, the SRRS may contribute to the
assessment of craving-inhibitory effects of medicines and treat-
ment programs. To improve the usefulness of the SRRS, further
studies of at least the following will be necessary: (1) applica-
bility of the SRRS to other substances of abuse such as alco-
hol, cannabis (marijuana, hashish), and solvents (e.g. toluene,
benzene), (2) cross-validity using other stimulant abusers with
confirmatory factor analysis, and (3) modification of the SRRS
for a better prediction of relapse.
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y— (NET), ¥tub=> }35 Y AHX—%— (SERT)
13 SR OERSTFTHY, BIOH ARRED
FEICEELTWwEEEXO6N TS,
2) VMAT

—7%, VMAT i3, DA, NE, 5-HT, € X% I ¥ §XT
ARBLTOHE—DF V7 ETHY, BEREAD
YR FRMBEIZEEL, YFTARMNRTEFVTY
v }5 v AK—F— (VAChT) & & 12 SLC18 (solute
carrier 18) ¢ MHINBBEF 77 IV —%2EHKL T
w3 (7)) (B, ZOYFTAMNEE/TIV TV
AR— ¥ —ZMBEETAREINE ) TI v E H K
BT F T ABMRIZERL, YT T AEBEANDE/
7IUHRBICHEAS. VMATL ZEIEIC, VMAT2 iE
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452 ' BE B, BR LA, WA FF, tH fE

PRARERICEICRB LTS, 7ry7x2¥73I Vi
VMAT 24 LTV F 7 APMBIIEFRENTVE T 3
VEHRBECHH Y, F07 I V2 MRED DAT
PAELCYF7AMBICERBSES. LEVE VR
VMAT IZE LY F T A/NEBDT I V%% HET 5 (6).
3) VMAT2 H3IR(Z & 5 DAT #2aEHI4

FRAE S S DAL, &SN DANYF
TAMBRIZ VMAT2 12X > THY AT h 588185
WTHEEZ 5. 2O DA OBHARICEIT MRS
20T F T ANBANDO GBI F O DAL, DAT B
JUVMAT2 X > THIEI N TWB EZEZ OIS (6).
ZOHEBRE I VMAT2 Z&RBY 7 AEFVEAW
HZILIZEDVBELMIENDL I LB IN DA,
VMAT2 &R~ AZEBBBURNICRTT 57
B, EH LI VMAT2 ZE&RE~ 7 AHXROMAREE
DA Z VTR 21T07208). TOHKR,
VMAT2 2@ R\ L 7R EDAMRIZB VT,
DAT DiEHOETHFR SN £/, £F1BHOD
VMAT2 E& RV AREEOMY + 7 A5 2 H
WTHREERD DATHERHOE TR O E, LE
NEVERWT, BRI~y AHROIERE DA M
Fao> VMAT2 &M %2 #9515 5 & DATHHELAH S 1
5 Eh 5, VMATZ2 EE£/XKIBIZ K - T DA fiREAIR
BTDAXHEML/-L 312 DATHES 2 REHT 2484
PEET LI EDHERSNS(9).

2. ADICOENFFELTOE/ I b
SUARAR—4—

KEEEDOBIERSME L CTHAEESFO M
I AR S, BHR LICHEEPL R EICE
S o HRERSFEESA TS, arf YidHiH)o
¥l EARICHIEE ) 73V b Y AR-5 —[HEMRE
BHEA$A. an4A ViX3BEEOE/TIVIFIVA
R— 7 —ICBAE2FEOL, HREBMZIRIEDAT 4L
TWwbEZZ LN, [DATKH] BRE ST 5(10).

ET®~R72% 3512, a3H 4 ~id DAT, SERT, NET
DM HERT 525, 20X 2EHEBMEHLH»
2T 572002, BAWBE/TIVITVAR—FI—R
BT REEHEL, a4 Y OERBEERILL
(11). DATRIE~ 7 R i3, HGHELHREIED
LBRRVWHOD, BHEIZBELTWS., BEREVIL
12, BAERIIL BRT I~ 6 BOBO THERLEHE
#x L, DABRY) AABREDRINIX, DA SHRER,
DASBEKEOT I L ¥al—Ya iZBnT bR
TE&Lhol2l &%RLTWA, T/, SERT, NET
DORBIREEOE/LIIR O Lo/ LAIL, 2

HAY, TV728I v OESICEVHERIwY X T
BAon2EHBEOMIEM I, DAT KRB~y 225
WTIIHEHELTWAZ 25, HEWFIOESER
YERIZIZ DAT AR RTH B Z AR 3 (11)
(RD. fidoEBy, as4 ro@#ii3EEHOE
JTIVIETI VAR —DHhTH DAT A LTW
5 k) DATIRFEAHEE ST & 7225, DAT RIE~
FARZBWTIHA YORMBMRI T2 Eh5,
DAT IR#HDRE LT T 5 (11, 12).
MDOE/)TIVIS VAR —=RIEIZBIT B
A v OHMFIEIZoWTix, SERT, NET 23K3iET 5
AL Y OEBMBHRIZPZ o THIMT 2RI EDS
n7z(11,13). 2hepI ehs, ah4 v OB
#£13, DAT, SERT, NET s h ZFh Bz RIBL T
b, WARET L L TRFEINZLEZONS. £
T, TN v 2T b AR L TR L.
ah A4 v OFBMIZ DAT HELE& KB L, SERT »5%
RiED HVIZBHRIBL TV BBIER <Y X Tldilsk
L7, L&L, SERTHEELKRELTWTH, DAT
I REOBETREFENZ(14). ThHOER
W& D, ahA > OIRMRIFRITIZ DAT & SERT A3t
IZB5- L, SERT X 9 b DAT 2%, XD KREL%&EH%
BRi-LTwatZEzZohl. Thonli,rb b,
[DAT AR ] IR MIBBEINIDLIZHETH S L
BEbhs (). Invitro DFEEFERIIBWT, £/73
VDM UVRAR=T—~OHEESBNMIE, XEERYG
BPHALATVAEHIOD, COHEDEHDTE/TIVHE
TOWEEHOTREEEZSBRFT L TV T LFEE
Thsb.

3. AFNTIZT—POEMZFELTD
E/FPIVIMIVARR—-—F—

RUAEFLVRRICES, BREHELHETS
&, FAERy ZZERTEZIT O OTERESEM
T5., IOEHERIMLICE DIELAIETLTW D,
DAT R~ ADBE, HHRIFMET L (11D (&
. ¥7:, BERMYRXIIAF L7 2 oF— 25

&1 BER, DAT RIBVORICHIT DREFUZEYRSHBOBHR
E=8g

BEE HEEE OHTL AELTIRIL AFNTIZF—b

DAT/% 18 ' l l ' l

W | o ,
E=> Es %
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BEBEYOSTTFENELTDEI/TIV IV AFE—F— ) 453

TAHL, HBHENFEEFCHEMT S0 L T, DAT
RIB< I AZE T2 LEHEITHOICET 5.
iz, BEANOETVWHIORSFRELHEE %
FlERITICO b, EERRSHBERE
(ADHD, Attention Deficit/Hyperactivity Disorder) £
ENREBERAHHILE—HL TS, ThHD
Z & 75 DAT K3~ A1x ADHD OBYETF NV D—
DEEZLNTWVA(15,16).

A BT & - T DAT KB~ 7 AOMAas
DAEB#HIET 5 &, KEREEEMKIZHBITSMHE5 DA
BRBEROMH 10 F ML T3, FTEIETE
BTIIHFAERLEREODABE®RLAA7). /-,
HAERTY ATIE, AFVT7z=F— MEGHBICES
R THIRES DA E2SSRE SN L 7245, DAT RiE~
7 A TREAE 2dol. IS LT, RIENEE
BTI3, FAER<Y X, DATREYVALBITAF
V7 z=F— MZ X 2Hif5 DA BOBE & LR IHE
ol ZOEVNE, KBEEZEUHEMNEFRED
DARBEOHIHBENELL ZEICEBEATALEERD
ha, BE»oBEAZELABERRICIKS TS
DA WM X DAT B S HFETHDT, BREH
TODADBEHYAARIIDATIZL o TOARITHIRT
Wb A5, BIEERTER R E Tk DA #E#K %K LT DAT #°
S wn7-Hi2(18), DADHER Y AADHKRE %, NET
BRDODYVIZLTWEEEZONTWAS(19,20). XF
VW7 2= F—MIFFRNEE/TIVIT VAR
¥y —OMEFETHSH. DAT R#E~ v AT, SERT
ENETHBELTWVEA, AFVI2=F— O
SERT I8¢ A BB L2 6(21), AFIV7
=5 — b5, BISARIEEE O NETIS/EH L, NET
X ABHDAAZBEET H/-0, NEL L HITDA
BERTELEZOND., EELIE, TORHENTR
BIzBIT5DABED LAY, AFNVT7z=F— I
X% DATREY T AOEHEETEAICES LT
B5OTRBZONEZEZTVAS.

4. X427 14232 (MAP)DENZFEL
TDE/PIVIIAR—F—

MAPiZa A4 v L3R 2EBEHEAETS. 2
HhA4 A DAT#MHEL, MR/ DALZEMIELD
ZxF LT (22), MAP iZ, DAT IZfER L Tae#88UC
X DA I~ s g5 2L C, M5 DAR
EriEimste, /-, MAPIX, VMAT2IZER L C
/NIB O DA RSB~ &5 (23, 24). LaL,
MAP % DAT (/g L, DA # Ml EWN ) o Hks~
BHEEEEA A LETFICHELPIIIR TR,

MAP 7% E BRI B E O KEE R IR, BEIHERESR
(FTEVRAE) RRABEICEEZFIEEITIELH,
BiEERRAELREOBYWEFNVD—DEEZ LNTVS
(25). MRHBRAROBHKIZIZ, FREEBLER DA
BILEDTANEE L TWwELEEZLNTWBEY, F
BIZELBFER, T ICHBEHIA T W,
MAP DEMEBI TH 5 DATB LU 5 —D2DEH
WA TdH H VMAT2 OBEEFORBIL, AENTRE
RPARMEERIZB VT, DAFHZMBEASN O DA 57E
CEBEYS 2, PRI OB R CHRER
SICE{LEELEES.

475, DAT, &5\ 3 VMAT2 KRB~ R I2B1)
% MAP #HHRKRICOVWTKRE LAzE 25, DAT~
FURFT T ATIX, MAP 2% 5% O EBIE A,
FEMY AL ) Lol a6, DAT OERAT,
MAP 2t BB R sl £ % M55 S & 5 W REME SR
Xh7-(26). VMAT2 N7 BRI 7 A TlE, MAP
EUHESIZEARDRBAERY ALK LTHERLE
ol LA L%HAS, DAT, VMAT2 & DORHAH
FBIZET LAY ATk, MAP 2H&ESICX5&
BEWMIIDATAFURBETTI R EIBIZHE L7
Zlhs, MAP#EIZ X 2 2 EBIBEMMBIFICIL,
VMAT2 & 9 & DAT OEREAP K E L EZEBL RIT
FZEPRBEI N

DATAF ORI Y AT, HEHBEBEROBES
HEIXh, BERLEBELL. ZoOFENZESROE
flix, MAP fIE#HREROBREAFREL-SDEE
bhad, ZOL) ZEUKSTREELEFHREOHE
MEREZVED MAP T3, REHESICL)HHYE
BEDPER SN0 FERREV. DATNTORET
7 AIZBIF 5 MAP O REH S TIIERERKROREE
MEESNE, ThooERI S, MAP HBERR
DEEIZ, DATORBEMPMETLTWEEED, A
Rww A LRIBRICEBESINS Z LRI N2 MAP
RE#HSIZX Y, VMAT2~7F o R~ A TidHi
HHESETROBE 2 R 7255, AHERRORE LT
HR L E%TH o7, DAT, VMAT2 25L 2@ L
2 BT S MAP REHK S T, EEE, di
HEREDRE BRI DAT~AF ORI R LELL,
MAP # i RROFHKIZi1Z, VMAT2 OERET £
Db DATORBETALYVKRELEELZDL-6TZ
AR E NS (26). ThODEERIE, E/T7I VL
5YAR—F —HHETBE) T I VHREED, B
BERELEDBPWEFNDO—DLEZ LNT VS
WHEERIC, EELBREERLL TSI LEEZRLT
Wwa,
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5. £&8

FHuHITHhLIANA Y, AFNVT =T -},
MAPWRE/T7IV T v AR—F—%EBHGTFLT5.
ap4y, AFLV7z=F— FHHREE, T I Vb
F5YAR—F—OREIZ I WV EEHREAELE T,
MAP (3 4If8EIcin 2 T VMAT I ERT 4. E61T,
MAP I3, filaEE / 7IV bS5 VAR —DHE
FLTHREONRE LA R EEMLEABRFEZAETS.
IhLDEMRERREFHOMITIIEIZLD,
EWRTEOREOF - 2 MAFBONTL B LHFS
ha. :
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