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Regular Article

Drug preferences in illicit drug abusers with a childhood
tendency of attention deficit/hyperactivity disorder:

A study using the Wender Utah Rating Scale in a
Japanese prison
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The purpose of this study is to clarify the relationship between childhood tendencies of attention
deficit/hyperactivity disorder (AD/HD) and illicit drug abuse in Japanese prisoners, and to clarify
whether drug abusers with AD/HD prefer methamphetamine (MAP) more than other illicit drugs.
The Japanese version of the Wender Utah Rating Scale (WURS), which is a self-reporting instru-
ment to retrospectively identify childhood tendencies of AD/HD tendencies, was carried given to
413 prisoners without a drug addiction and 282 prisoners with a drug addiction (192, MAP; 53, tol-
uene; and 37, cannabis). WURS scores were compared between prisoners with and without a drug
addiction, and between MAP, toluene, and cannabis abusers. Consequently, prisoners with a drug
addiction showed significantly higher WURS scores than those without the addiction (P < 0.001).
Toluene abusers showed significantly higher WURS scores than cannabis abusers (P < 0.001), and
included a higher proportion with scores over cut-off than MAP or cannabis abusers (P =0.005).
In conclusion, a close relationship existed between illicit drug abuse and childhood AD/HD ten-
dencies. Drug-abusing prisoners with AD/HD tendencies were not prone to choose MAP over
other illicit drugs.

attention deficit/ hyperactivity disorder, methamphetamine, prisoners, Wender Utah Rating Scale.

INTRODUCTION

Many recent studies have reported that the existence
of attention deficit/hyperactivity disorder (AD/HD)
promotes early onset of substance use disorder.'™
Other studies further suggest that persistent AD/HD
symptoms may predispose a person to the develop-
ment of a conduct disorder, which in turn would
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increase the risk of illicit drug abuse.”” Horner
reported that individuals with childhood histories of
AD/HD were likely to improve a negative self-image
by illicit drug use, with consequent development of a
drug dependence.® Some researchers maintained that
abolishing AD/HD symptoms may be a critical early
intervention in this context; methylphenidate therapy
for a child with AD/HD, therefore, could reduce the
risk of subsequent illicit drug abuse.”'’

Many studies have reported that cocaine abusers
were likely to have childhood histories of AD/HD
among those using various types of iliicit drugs.'™*
Cocaine has been reported to act as a dopaminergic
agent that is popular as a stimulant in western coun-
tries.”” These findings suggested that cocaine abusers
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with childhood AD/HD histories may be medicating a
dopamine-deficient state with cocaine, similarly to AD/
HD children medicated with methylphenidate, which
is also a stimulant.'"'> Some studies have reported
that pharmacotherapy with methylphenidate or other
dopamine agonists may be conducive to cocaine
dependence.*'®

However, it remained unclear whether drug abusers
with childhood AD/HD histories actually choose a
stimulant as a form of self-medication. If this hypoth-
esis is true, drug abusers in Japan with childhood AD/
HD might be expected to favor methamphetamine
(MAP) rather than other drugs, since MAP is the most
popular stimulant in Japan.”

As a stimulant, MAP has been clinically speculated
to have a potency several times stronger than amphet-
amine,"” and continues to be the most popular drug
among drug abusers institutionalized in Japanese psy-
chiatric hospitals.'”® The first epidemic of MAP abuse
occurred in Japan shortly after the ‘dumping’ of large
military stocks of MAP into the open market following
the end of World War II. The second epidemic and even
more widespread MAP abuse developed in the 1970s
as the result of increased drug trade by criminal gangs
despite legislation criminalizing MAP (The Stimulants
Control Law, 1954). Recently, MAP abuse has risen
again in Japan, with a third epidemic occurring in the
mid-1990s."”

Studies have not been conducted in Japan to exam-
ine whether these drug abusers with childhood histo-
ries of AD/HD disorders actually chose MAP because
of the self-medicating effects. There have been no epi-
demiologic studies conducted to show a relationship
between childhood AD/HD and drug abuse in Japan.
One important obstacle is that childhood information
cannot be obtained accurately from their parents for
retrospective evaluation of childhood AD/HD in drug-
abusing adults. In the present study, we examined
childhood tendencies of AD/HD using a self-reporting
instrument to clarify the association between illicit
drug abuse and childhood AD/HD tendencies. Addi-
tionally, to clarify any associations between childhood
AD/HD tendencies and illicit drug choice, we com-
pared the prevalence of childhood AD/HD tendencies
between abusers of MAP, toluene (a volatile solvent),
and cannabis, all of which have been illicit drugs pop-
ularly abused in Japan.'"

MATERIALS AND METHODS
Subjects

The subjects were 796 consecutive male prisoners
(age range, 17-36 years; mean + standard deviation,
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237 £2.4) entering a Saitama-area prison from May
2002 to October 2003. A correctional institution popu-
lation was studied because of the high prevalence of
drug-abusing histories in inmates. Written informed
consent was obtained from all participants, and the
Ethics Committee in Yokohama City University
School of Medicine Center approved the present study.

Measurements

To evaluate childhood AD/HD traits, we administered
the Wender Utah Rating Scale (WURS)® to all partic-
ipating inmates within 1 week of intake. The WURS
was developed as a self-reporting instrument for retro-
spective detection of childhood AD/HD cases in the
absence of parental information. This instrument orig-
inally consisted of 61 items concerning various behav-
ior problems in childhood prior to graduation from
elementary school; generally, the 25 items showing the
greatest differences between patients with childhood
AD/HD and a non-patient comparison group have
been used (Table1).* Each WURS question is
answered by selecting from five possibilities: not at all
or very slightly (score =0), mildly (score = 1), moder-
ately (score =2), quite a lot (score =3), or very much
(score =4). Ward et al. established the validity and
availability of the WURS, and demonstrated that the
total score correlated significantly with the score of the
Parents’ Rating Scale.” Furthermore, they also dem-
onstrated that a cut-off score of 36 or higher correctly
identified 96% of adults with childhood AD/HD and
96% of normal control subjects, while a cut-off score
of 46 or higher correctly classified 86% of adults
with childhood AD/HD, 81% of depressed patients
without childhood AD/HD, and 99% of normal control
subjects.

For the present study, we translated the 25 most
informative WURS items into Japanese with permis-
sion by Professor Paul Wender. In all items of our Jap-
anese version, Cronbach’s o, coefficient of correlation
calculated for all subjects was 0.903. This establishes
internal consistency and, therefore, partly establishes
reliability of our Japanese version, although the valid-
ity of our version has not been examined.

Procedure

We first investigated experiences of illicit drug use in
the subjects with a self-reporting questionnaire asking;
‘Have you used any of the following illicit drugs more
than once (MAP, toluene, cannabis, LSD, MDMA,
and/or other hallucinogen)?” We then classified sub-
jects into a group consisting of 413 without use of any
illicit drugs (nonabusers), and another group of 382
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prisoners with prior use of illicit drugs on more than
one occasion.

Furthermore, we carried out a semistructured inter-
view in the 382 drug-abusing prisoners to select those
who met the 4th edition of the Diagnostic and Statis-
tical Manual (DSM-IV) criteria of substance use disor-

Table 1. Wender Utah Rating Scale, short version®

As a child I was (or had):

1. Concentration problems, easily distracted
2. Anxious, worrying
3. Nervous, fidgety
4. Inattentive, daydreaming
5. Hot or short temp, low boiling point
6. Temper outbursts, tantrums
7. Trouble with stick-to-it-tiveness, not following
through, failing to finish things started
8. Stubborn, strong-willed
9. Sad or blue, depressed, unhappy
10. Disobedient with parents, rebellious, sassy
11. Low opinion of myself
12. Irritable
13. Moody, have ups + downs
14. Feel angry
15. Acting without thinking, impulsive
16. Tend to be immature
17. Feel guilty, regretful
18. Lose control of myself
19. Tend to be or act irrational
20. Unpopular with other children, didn’t keep friends
for long, didn’t get along with other children
21. Trouble seeing things from someone else’s point of
view
22. Trouble with authorities, trouble with school, visits

to the principal’s office

As a child in school

23. Opverall a poor student, slow learner
24. Trouble with math or numbers
25. Did not achieve up to potential
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der (SUD) with respect to the three most popular illicit
drugs in Japan: MAP, toluene and cannabis. Excluding
prisoners meeting DSM-IV criteria of SUD with
respect to multiple drugs (seven cases), we selected 282
drug abusers who fell into one of the following three
groups: 192 MAP abusers, 53 toluene abusers, and 37
cannabis abusers.

We compared histories concerning education and
substance use obtained from an initial intake interview,
and also WURS scores between nonabusers and drug
abusers, as well as between MAP, toluene and cannabis
abusers.

Statistical analysis

All statistical analyses were performed using SPSS
software for Windows (version 11.0, SPSS Inc., Chi-
cago, IL, USA). Student’s t-test was performed to
compare continuous variables such as age and WURS
scores between nonabusers and drug abusers. ANOvA
was performed to detect the difference for continuous
variables between MAP, toluene and cannabis abusers.
If a significant difference was found, Bonferroni’s post-
hoc tests were performed to establish more precisely
where differences existed. Pearson’s x* test was per-
formed to compare categorical variables between two
or four groups. Two-tailed P-values under 0.05 were
accepted as indicating significance.

RESULTS

Table 2 summarized results for histories of education
and substance use as well as WURS scores in nonabus-
ers and drug abusers. The nonabusers were signifi-
cantly older than the drug abusers (P =0.002) at the
time of the study. The nonabusers significantly showed
a greater number of subjects with more than 12 years
education compared to the drug abusers (42.1% vs.
17.9%, P <0.001). The drug abusers began smoking

Table 2. Comparison of histories of education and substance use, and the Wender Utah Rating Scale scores between nonabus-

ers and drug abusers

Nonabusers Drug abusers

n=413 n=282 thy? d.f. P-value
Age (years) 235124 23.0+23 3.18 691 0.002
More than 12 years education 174 (42.1%) 50 (17.9%) 44.95 1 <0.001
Age at initial smoking (years) 154+£2.6 13.3£2.0 10.58 683 <0.001
Age at initial drinking (years) 157+£32 13.8+£2.5 8.61 684 <0.001
WURS 355%17.6 414£17.0 4.53 691 <0.001
WURS 246 (score) 110 (26.6%) 118 (40.5%) 17.881 1 <0.001

WURS, Wender Utah Rating Scale.
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and drinking at a significantly younger age (P < 0.001).
Furthermore, the drug abusers showed higher WURS
scores than the nonabusers (P < 0.001; 41.4 +17.0 vs.
355+ 17.6; Fig. 1). A significantly higher proportion
was noted in the drug abusers than compared to the
nonabusers (40.5% vs. 26.6%, P <0.001) for WURS
score of 46 or higher.

Table 3 showed comparisons of the information
concerning histories of education and substance use,
and WURS scores among abusers with MAP, toluene
and cannabis. A significant difference was also noted in
education for more than 12 years among the three
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groups (P =0.004). Numbers for subjects with more
than 12 years of education were found most in
Cannabis abusers (29.7%) followed by MAP abusers
(19.6%), and toluene abusers (3.8%). Significant
differences were also found in WURS scores between
the three drug-defined groups (P =0.013; MAP,
41.4 £16.4; toluene, 45.8 +17.6; cannabis, 35.2 +17.6:
Fig.2). Bonferroni’s post-hoc test demonstrated that
the WURS score was significantly higher in toluene
abusers than in cannabis abusers (P =0.010). A signif-
icant difference was also noted in proportion of sub-
jects with WURS scores of at least 46 between the
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Figure 1. Comparison of Wender

nonabusers

drug abusers

Utah Rating Scale scores between drug
abusers and nonabusers.

Table 3. Comparison of histories of education and substance use, and the Wender Utah Rating Scale scores between the three

groups

MAP abusers

Toluene abusers

Cannabis abusers

n=192 n=>53 n=37 Fiy? d.f. P-value
Age (years) 244+22 23.0+£22 234+2.1 10.309 2,279 <0.001"
More than 12 years education 37 (19.6%) 2 (3.8%) 11 (29.7%) 11.061 2 0.004
Age at initial smoking (years) 13.3+£1.9 132+£2.0 13.6£2.8 0.391 2,278 0.677
Age at initial drinking (years) 13.7£2.6 13.9£2.0 13.8+2.9 0.107 2,277 0.899
WURS 414+164 45.8+17.6 352+17.1 4.398 2,278 0.013*
WURS 246 (score) 78 (40.8%) 31 (58.5%) 9 (243%) 10.768 2 0.005

"Bonferroni’s post-hoc test: MAP > toluene, P < 0.001; MAP > cannabis, P = 0.029.

*Bonferroni’s post-hoc test: toluene > cannabis, P = 0.010.

MAP, methamphetamine; WURS, Wender Utah Rating Scale.
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three groups (P =0.005). Toluene abusers (58.5%)
showed the highest prevalence of subjects with these
high scores, followed by MAP abusers (40.8%), and
finally cannabis abusers (24.3%).

DISCUSSION

To our knowledge, this is the first report to examine
prevalence of childhood AD/HD tendencies in MAP
and toluene abusers. Together with our previous
study,” this also represents the first examination of the
relationship between drug abuse and childhood ten-
dencies of AD/HD, and also relationships between
childhood AD/HD and drug choice, together.

Overall, prisoners with illicit drug addiction were
older than those without illicit drug addiction, while
mean ages differed slightly between these groups. This
reflected the presence of older MAP abusers; as a
group, abusers of this drug were older than toluene or
cannabis abusers. In these Japanese subjects, MAP was
not the first illicit drug experienced for most MAP
abusers. Most of them started to use MAP by intrave-
nous injection after a previous short period of toluene
abuse.” A smaller numbers of abusers first started to
smoke MAP after a short initial period of cannabis
abuse.” The smaller numbers of toluene and cannabis
abusers among our subjects might include prisoners at
the beginning stage of drug abuse, with MAP abusers
being older.

MAP Toluene Cannabis

Relationships between drug abuse and childhood
attention deficit/hyperactivity disorder

In the present study, prisoners with an illicit drug
addiction showed higher WURS scores than those
without an illicit drug addiction, while more subjects
were found with a WURS score of at least 46 (the cut-
off for AD/HD) among prisoners with an illicit drug
addiction than those without an illicit drug addiction
(40.5% vs. 26.6%). The prevalence of childhood AD/
HD in both inmate groups were suspected to be con-
siderably higher than the reported prevalence in the
general population, approximately 5%, although dif-
ferences in evaluation methods should be considered.
Childhood behavior of prisoners presumably might dif-
fer from that in the general population, accounting for
some of the difference in prevalence of childhood AD/
HD. Nevertheless, we found a relationship between
illicit drug abuse and childhood AD/HD tendencies, as
previous studies have reported."

Many studies have noted that prevalence of child-
hood AD/HD was higher in the drug abusers than in
the general population.®** Studies of inpatients with
drug abuse reported that 28%% of male drug abusers
and 35%?* of drug abusers of both genders had child-
hood AD/HD. Among cocaine abusers, a study using a
semistructured interview and parental information
concluded that 35%'? had childhood AD/HD, while a
study using the WURS reported that 50%* of cocaine
abusers had childhood AD/HD. Prevalence of child-
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hood AD/HD suspected in our study was consistent
with that in previous studies of drug abusers, represent-
ing more frequent childhood AD/HD histories than
in the general population.”” Other studies have also
described AD/HD as the most common comorbidity
existing with substance use disorder,” and reported
that individuals with childhood AD/HD showed alco-
hol and cannabis abuse more frequently than those
without an AD/HD history.” These findings confirm a
close relationship between drug abuse and childhood
AD/HD.

Some researchers have not considered AD/HD as a
direct etiology of drug abuse. Modestin and Wurmle
reported that substance use disorders were not caused
by childhood AD/HD, but instead reflected a conduct
disorder. In the present study, we did not evaluate past
histories of conduct disorder and presence of antisocial
personality disorder in our prison sample, although
higher prevalence of such disorders were likely to exist
than in the general population. Therefore, we are not
able to address this issue, and this point was an impor-
tant limitation of our study.

In the present study, prisoners with an illicit drug
addiction also had less education than those without an
illicit drug addiction. Murphy et al. have reported that
children with AD/HD were more likely to fail in school
life because of their attention deficit symptoms.”
Therefore, the difference in educational histories
between the two groups may reflect a higher preva-
lence of childhood AD/HD in prisoners with an illicit
drug addiction. In the present study, ages when smok-
ing and drinking were started were lower in drug-abus-
ing prisoners than in others. Childhood AD/HD may
be associated with early initiation of legal substance
use such as smoking and drinking, which has been
linked to an increased risk of illicit drug use in previous
studies.””

However, here, we should consider one of important
limitations in this study, that is, a self-reporting bias
concerning prior use of illicit drugs on more than one
occasion. Illicit drug abusers might be contaminated by
the prisoners accidentally experiencing illicit drugs,
while nonabusers might be contaminated by the pris-
oners failing to report their drug use on several occa-
sions. To reduce these possibilities, it might be a better
method that prisoners with prior use of illicit drugs on
more than several occasions were compared with those
without illicit drug use.

Relationships between childhood attention
deficit/hyperactivity disorder and drug choice

We also addressed the issue of childhood AD/HD ten-
dencies influencing specific drug choice. Toluene abus-
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ers showed significantly higher scores on the WURS
than cannabis abusers, and included a higher propor-
tion of subjects with a score of at least 46 compared to
MAP and cannabis abusers. Reflecting on these ten-
dencies, toluene abusers were likely to have the least
education among the three groups of drug abusers,
while cannabis abusers were likely to have consider-
able education as Wada previously described in a study
that investigated cocaine abuse in Japan.”

These above findings conflict with our hypothesis
that Japanese drug abusers with AD/HD might prefer
to choose MAP as opposed to other drugs, nor are
they consistent with previous studies describing drug
abusers with childhood AD/HD as preferring stimu-
lants to suppressants as a form of self-medication.'
141629 However, findings in the present study are con-
sistent with those in our previous study, that WURS
scores in inpatients abusing inhalants (including tolu-
ene and butane) were significantly higher than those in
inpatients abusing MAP?' Absence of differences in
drug choice among drug abusers with and without
childhood AD/HD tendencies may account for the
preference of the suppressants by the subjects in the
present study. Alternatively, these subjects might pre-
fer suppressants to stimulants if drug abusers with
childhood AD/HD tendencies prefer toluene to MAP.
Apart from alcohol, toluene is the most popular sup-
pressant in Japan.” Clure ef al. supported the former
explanation, maintaining that no differences in drug
choice existed between drug abusers with and without
childhood AD/HD.* In contrast, Resnick supported
the latter explanation, stating that some drug abusers
with AD/HD avoid stimulants because these cannot
make them feel ‘high’, owing to the paradoxical effect
often seen with stimulant therapy in individuals with
AD/HD.*

The latter explanation is interesting from the view-
point of self-medication. According to Wada and
Fukui, toluene is a cheaper, more familiar psychoactive
substance than MAP, actually representing a ‘gateway’
drug leading to more addictive substances such as
MAP? Although most Japanese drug abusers gener-
ally initiate abuse with toluene in their teen years, they
later ‘graduate’ to give up toluene and become either
MAP abusers or abstainers from all illicit drugs. In the
present study, MAP abusers were somewhat older than
toluene abusers, possibly reflecting such graduation
phenomenon. Therefore, we suspect that drug abusers
with childhood AD/HD were somehow unable to grad-
uate from inhalants, continuing the use of toluene for
self-medicating AD/HD symptoms with its sedative
effects.

Although the present study could not show a clear
relationship between drug abusers with AD/HD and
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drug choice, we demonstrated that drug-abusing Japa-
nese prisoners with childhood AD/HD tendencies
might not be likely to choose MAP over other drugs.

Limitations

The present study includes several important limita-
tions, as follows:

(i) The Japanese version of the WURS has not been
standardized, and general validity and availability
have not been established even though internal
consistency and reliability were demonstrated.

(i) We evaluated childhood AD/HD tendencies with-
out a structured interview and parental informa-
tion. Childhood AD/HD, therefore, might have
been overdiagnosed, if the WURS failed to distin-
guish completely between AD/HD and early
onset of depression, despite being able to discrim-
inate AD/HD patients from normal control sub-
jects.” Considering previous studies of cocaine
abusers, prevalence of childhood AD/HD was
higher when evaluated by the WURS than by a
semistructured interview and parental informa-
tion (50%°* vs. 35%"), although both studies
shared common findings. A high WURS score
may not mean clinical diagnosis of childhood AD/
HD but only childhood hyperactive tendencies,
although we obtained findings common with
another study using a smaller sample in a medical
setting,”! which may partly confirm the validity of
this instrument.

(iii) We did not evaluate childhood histories of treat-
ment for AD/HD, past histories of conduct disor-
der, and presence of an antisocial personality
disorder.

(iv) The sample size for this study was relatively small.

(v) We did not examine how many times each group
of drug abusers previously experienced the other
drugs, such as use of toluene in a MAP abuser or
use of MAP in toluene abusers. Unless experienc-
ing the other drugs at least once, each group of
drug abusers was not likely to have the opportu-
nity to choose a preferred drug.

Despite these limitations, this study carries important
clinical implications. Evaluation of childhood AD/HD
is important for diagnosing comorbid adult AD/HD in
drug abusers, since drug abuse in the presence of AD/
HD is more difficult to treat than abuse without AD/
HD.*” Additionally, abusers with AD/HD are at risk of
severe behavioral disorders such as impulsive and anti-
social behavior.” They may also benefit from pharma-
cotherapy with other dopamine agonists, which have
seen some success with cocaine-abusing patients.'**
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Detection of comorbid AD/HD, therefore, is necessary
for treatment of drug abusers. Further well-designed
research is required to overcome the limitations men-
tioned above.
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