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Abstract There is considerable evidence that atten-
tion deficit/hyperactivity disorder (ADHD) is associ-
ated with conduct problems, social maladaptation and
delinquent behavior. The “Ottweiler Study” was per-
formed to elaborate the prevalence of ADHD and co-
morbid disorders in 129 young adult detainees of the ju-
venile prison of Ottweiler (Germany) according to
DSM-IV and ICD-10 criteria. Here we report psy-
chopathological characteristics of 28 inmates, who ful-
filled the diagnostic criteria for persisting ADHD, and 37
individuals with neither a history nor current ADHD
symptoms. Childhood ADHD symptoms but no current
ADHD were present in 64 individuals. The Wender-
Reimherr Interview (WRI) based on the Utah criteria
for adult ADHD, the NEO-five factor personality inven-
tory (NEO-FFI) and the youth self report/young adult
self report (YSR/YASR) according to Achenbach were
used for the assessment of psychopathology and the de-
scription of behavioral problems. Regarding WRI and
YSR/YASR we found a significant increase of emotional
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and internalizing problems in the ADHD group com-
pared to delinquents without ADHD or ADHD history.
ADHD delinquents scored higher on the personality di-
mension neuroticism, and showed lower scores on the
dimensions agreeableness and consciousness. Using
discriminant analysis, high scores on the WRI subscales
disorganization and attention difficulties and NEO-FFI
neuroticism were the best predictors of ADHD diagno-
sis. The results support prior findings of high ADHD
prevalence in prison inmates and suggest that emotional
and internalizing abnormalities are prominent prob-
lems in this population. Further studies are needed to
elucidate the role of ADHD as an independent factor for
life-persistent criminality, since specific treatment may
help to ameliorate the legal prognosis.

Keywords attention deficit/hyperactivity disorder -
adults - delinquency - personality - behavior -
psychopathology

Introduction

Mental health problems are a common phenomenon in
delinquents and prisoners. Recently, a systematic review
of 62 surveys worldwide on serious mental disorders
reported 3.7% psychotic illnesses, 10% major depres-
sion and 65% personality disorders, including 47 %
antisocial personality disorder in male prisoners (Fazel
and Danesh 2002). Research with juvenile delinquents
revealed that the majority exhibit a mental health dis-
order and that more than half of delinquent youths
suffer from more than one disorder (Haapsalo and
Hamalainen 1996; Ulzen and Hamilton 1998; Pliszka
etal. 2000; Vermeiren et al. 2000). Teplin et al. 2002 found
that 66.3 % of male detainees met diagnostic criteria for
one or more psychiatric disorders, including affective
(18.7%), psychotic (1%), anxiety (21.3%), attention-
deficit/hyperactivity disorder (ADHD) (16.6 %), disrup-
tive behavior (41.4%), and substance use disorders
(50.7 %).
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The frequent association of conduct problems and
antisocial behavior with ADHD suggests that ADHD
may be highly prevalent in delinquents. Indeed, epi-
demiological studies in delinquent adolescents consis-
tently reported high prevalence rates of ADHD. The re-
ported rates range between 14-19% in adjucated
delinquents (Doreleijers etal. 2000; Vermeiren etal.
2000) to 20-72 % in incarcerated adolescents (Haapsalo
and Hamalainen 1996; Hollander and Turner 1985;
Milin etal. 1991; Plizka etal. 2000; Timmons-Mitchel
etal. 1997; Ulzen and Hamilton 1998). The literature
consistently indicates that childhood ADHD is associ-
ated with an earlier age of onset of disruptive behavior,
persistence of offending into adulthood and a higher
risk of arrest and imprisonment during early adulthood
(Mannuzza at al. 1998; Moffit 1990; Satterfield and Schell
1997).

Prospective follow-up studies of children with ADHD
have further emphasized the close connection between
ADHD, conduct problems and delinquency. They have
also shown a large spectrum of comorbid psychiatric
disorders of ADHD patients in early adulthood, namely
personality disorders, drug use disorders, mood disor-
ders and anxiety disorders (Weiss etal. 1985; Mannuzza
etal. 1993; Marks etal. 2001). On a dimensional level, a
wide range of psychopathological abnormalities has
been reported in a study with young adult students with
a history of ADHD using the SCL-90 (Chang and Huang
2000). Greatest differences to normal controls were
found on the subscales “depression”, “hostility” and “in-
terpersonal sensitivity”.

Primary aim of the “Ottweiler Study” was the evalua-
tion of prevalence rates of ADHD and comorbid disor-
ders in young adults with considerable problems re-
garding social adaptation. The results are reported by
Rosler etal. (Ottweiler Study: Part I, submitted). In the

second part of the study presented here, psychopatho-
logical characteristics of individuals with persisting
ADHD were elaborated. In this investigation we used a
dimensional instead of a categorial view, due to the fact
that up to date it is still unclear whether comorbidity in
ADHD refers to co-occurrence of distinct disorders,
subtypes of one disorder, or (age-dependent) variations
in the presentations of one or more disorders based on
aunique developmental disturbance. Therefore, we gen-
erally hypothesized that subjects with persisting ADHD
exihibit more psychopathological abnormalities than
inmates without ADHD. Improving our knowledge
about psychopathology of ADHD combined with social
maladaptation may contribute to more precise identifi-
cation and a better understanding of these individuals.
This might be of particular impact concerning the pos-
sibility of psychoeducational and therapeutical inter-
ventions, especially regarding young adult male prison
inmates.

Methods

Probands

A total of 129 young male delinquents detained in the juvenile prison
of Ottweiler (Saarland/Germany) entered the study after giving in-
formed consent. Mean age of the entire group was 19.5 years (SD 2.0
years; range 15-28 years). IQ estimation with HAWIE-R (subtest gen-
eral knowledge) was 91.6 (SD 17.9). Demographic and forensic data
are given in Tables 1 and 2. Diagnosis of ADHD comprised two steps:
1) assessment of childhood ADHD history and 2) evaluation of adult
diagnostic criteria, which both have been assessed using standard-
ized procedures by well trained investigators. Individuals with both
childhood history and current ADHD symptomatology were as-
signed to the index group; individuals without history of childhood
ADHD and no current ADHD were assigned to the control group. In-
dividuals with a history of childhood ADHD related symptoms
(CARS) but no persistent ADHD constituted a third group (n=64).

Table1 Socio-demographic data. CARS: Childhood

tAeEIt-IsD related symptoms. p is given for Chizand t- ’(L\nDEDZ 8) (C:\is 64) ?:nzA%I-)ID p
Age (years) 18.8(SD 1.7) 19.3(SD 1.9) 20.1(SD2.3) 0.014
Broken home % 429 39.7 27.0 n.s.
Delinquents in the family % 60.7 313 25.7 0.009
Stable partnership % 17.9 52.4 29.7 n.s.
Low educational status % 67.9 53.1 29.7 0.012
No professional training % 92.9 92.2 89.2 (0.075)
Unemployment % 60.7 40.6 35.1 0.041
Psychiatric treatment % 32.1 359 21.6 n.s.

Table2 Forensic data. CARS: Childhood ADHD re-

lated symptoms. p is given for Chi2 and t-tests ?nDEDZ 8 (Cr:\ES 64) ?:ZAE;){D P
Previous convictions (n) 5.1(SD 8.5) 40(SD5.7) 2.8(SD 2.1) n.s.
Age at first conviction (years) 15.5(SD 1.4) 15.7 (5D 1.8) 17.5(SD 2.3) 0.000
Delinquency prior to age 14 (%) 51.9 58.7 243 0.040

Duration of incarceration (months)

15.0(SD11.2)  18.1(SD143)  173(SD13.8) n.s.




They did not fulfill all ICD-10 criteria for adult ADHD, but the total
score of the WURS-k exeeded 30.

All participants underwent a standardized psychometrical bat-
tery, which comprised ADHD-specific (ADHD-DC, WURS-k, WRI)
and non-specific psychometrical instruments (NEO-FFI, YSR/YASR).

Psychometricscales

Wender Utah Rating Scale - German short version (WURS-k)

The German short form of the Wender Utah Rating Scale (WURS-
k) was used for the assessment of a childhood history of ADHD-re-
lated psychopathology (Retz-Junginger etal. 2003). The WURS-k is a
retrospective dimensional measure of ADHD symptomatology, which
is characterized by attention problems, motor hyperactivity and high
impulsivity. This self-rating instrument is based on the widely used
Utah criteria for the diagnosis of ADHD and the original version of
the Wender Utah Rating Scale (Ward etal. 1993; Wender etal. 1995). It
consists of 25 items, including 5 control items, which are rated from
0-3.It has been shown that sensitivity and specificity of the WURS-k
for detection of childhood ADHD were 86 % and 80 %, respectively,
when a cut-off score of 30 was used (Retz-Junginger etal., in press).

ADHD Diagnostic Checklist (ADHD-DC)

This instrument was designed for the diagnosis of ADHD according
to DSM-IV and ICD-10 Hyperkinetic Syndrome research criteria
(Rosler etal, in press). It consists of 18 items concerning attention
problems, hyperactivity and impulsivity, which are rated on a 0-3 Lik-
ert scale,and 4 additional items according to DSM-IV and ICD-10. Di-
agnosis of Hyperkinetic Syndrome according to ICD-10 was accepted
when 1) at least 6 out of 9 “attention items” were rated 1 or higher and
the sum score was at least 12 points, and 2) at least 3 out of 6 “hyper-
activity items” were rated one or higher and the sum score was at least
6 points and 3) at least one out of 3 “impulsivity items” was rated one
or higher and the sum score was at least two points. DSM-IV diagno-
sis of ADHD “combined type” differed from this algorithm concern-
ing the complex of “hyperactivity/impulsivity items”. According to
DSM-1V,ADHD “combined type” was diagnosed when at least 6 out of
9 “attention items” and at least 6 out of 9 “hyperactivity/impulsivity
items” were rated one or higher and the sum score was at least 12
points in each area. In addition, in accordance with DSM-IV and ICD-
10 symptomatology had to be already present in childhood and dur-
ing the last 6 months, and must have been of pervasive and disturb-
ing character. This information has also been rated and documented
using the ADHD-DC.

Wender-Reimherr Interview (WRI)

The Wender-Reimherr Interview has been designed as a semi-stan-
dardized interview based on the Utah criteria for adult ADHD (Wen-
der 1995). The original version of the Wender Reimherr Attention
Deficit Disorder Scale (WRAADDS) was used in a German transla-
tion, authorized by P.H. Wender. It consists of 7 psychopathological
domains, including “attention difficulties”, “hyperactivity/restless-
ness”, “temper”, “mood instability”, “overreactivity”, “disorganiza-
tion” and “impulsivity”. Each complex comprises 3-5 items, which are
rated 0 (none or slight), 1 (somewhat or sometimes true) or 2 (very
true or often true). In addition a global rating of each domain from
0-4 (not at all or rarely true - very true or true very much of the time)
was performed by the interviewer. In this study we used the relative
sum scores of each domain for statistical analyses, which is the ratio
of sum score and number of items.

NEO Five Factor Inventory (NEO-FFI)
The NEO Five Factor Inventory (NEO-FFI) is a shortened version of

the NEO-PI-R, designed to give measures of the five domains of adult
personality according to the personality model of Costa and McCrae
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(1992; Borkenau and Ostendorf 1993). These “big five” are neuroti-
cism, extraversion, openness to experience, agreeableness, conscien-
tiousness. The 60 items are rated on a five point scale and transformed
to standard scores. The NEO-FFI scales show correlations of 0.75 to
0.89 with the NEO-PI validimax factors. Internal consistency factors
range from 0.74 to 0.89.

Youth Self-Report/Young Adult Self-Report (YSR/YASR)

The Youth Self-Report (YSR) and the Young Adult Self-Report (YASR)
are designed to be self-administered by youths aged 11-18 years and
young adults age 18-30 years, respectively (Achenbach 1991, 1997).
The second part of these instruments comprises 112 and 119 items on
the YSR and the YASR, respectively, tapping a wide range of emotional
problems and social characteristics. The items are scored following a
0 (not true) - 2 (very true or often true) Lickert format. The items con-
stitute 8 syndrome scores, which contribute to two broadband scales.
The internalizing problem scale reflects internal distress and com-
prises the subscales “anxious/depressed”, “withdrawn”, and (only for
YSR) “somatic complaints”. The externalizing subscale reflects con-
flicts with other people and their expectations of the individual and
comprises the subscales “aggressive behavior”, “delinquent behav-
ior”,and (only for YASR) “intrusive”. Three additional subscales were
not categorized into a specific group and describe “social problems”,
“thought problems”, and “attention problems”. For statistical use, the
scores of the syndrome scales, the internalizing and externalizing be-
havior scales and the total score were transformed into T-scores.

Statistical analysis

All statistical evaluations were performed with SPSS for Windows.
Non-parametric Mann-Whitney-U tests were used to compare mean
values of psychopathological dimensions between individuals with
and without ADHD. Accepted p-values were corrected by o-adjust-
ment using the Bonferroni method for multiple tests.

Other tests used were Chi? and t-test. Discriminant function
analyses using a stepwise method were performed to evaluate the
ability of YSR/YASR, WRI and NEO-FFI subscales to discriminate in-
dividuals who received the diagnosis of ADHD from those who did
not, and to identify combinations of predictor variables which pro-
vide the best contribution to the diagnosis of ADHD.

Results

A total of 28 individuals (21.7 %) fulfilled both the diag-
nostic criteria for ADHD combined type according to
DSM-IV and for ICD-10 Hyperkinetic Syndrome. The
mean WURS-k score of this group was 46.7 (SD 11.1),
which was more than one standard deviation above the
cut-off of 30 points and clearly indicated childhood
ADHD-related symptomatology in this population. 64
probands did not fulfill all ICD-10 criteria for adult
ADHD, but their WURS-k score was 30 or more points
(mean 45.2,SD 9.2),suggesting childhood ADHD related
symptoms (CARS), which were at least partially remit-
ted. The mean WURS-k score of the third group (n=37)
was 20.3 (SD 6.2). Probands of this group did not fulfill
the diagnostic criteria of ADHD, nor could we detect
childhood ADHD related symptoms (nonADHD
group). Prevalence rates of ADHD subtypes according to
DSM-1V and comorbid disorders are reported elsewhere
(Rosler et al., submitted).

Concerning sociodemographic data, ADHD subjects
were significantly younger, had a lower education and a
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higher rate of unemployment compared to the non-
ADHD group (Table 1). Moreover, their age at first con-
viction was lower and the rate of delinquent behavior
prior to age of criminal discretion higher than in the
group of young prisoners without ADHD (Table 2).

Comparison of the mean WRI scores revealed signif-
icant differences between ADHD and nonADHD sub-
jects regarding the mean total score (p =0.000) and sub-
scores of all psychopathological domains of this
instrument (p =0.000) (Fig.1).

Significant differences between ADHD and non-
ADHD subjects were also found regarding the
YSR/YASR (Fig.2). Low scores on the “withdrawn” sub-
scale and high scores on the “delinquent behavior” sub-
scale were found in both groups. After correction for
multiple testing, there was no significant difference be-
tween the groups on these subscales. Differences on a
low level of significance were found on the subscale “in-
trusive” (p <0.05), which was more accentuated in the
index group. The most prominent psychopathological
problems in ADHD subjects were detected on the sub-
scales “anxious/depressed”, “somatic complaints”,
“thought problems”, “attention problems” and “aggres-
sive behavior” (p=0.000). Significant differences be-
tween the ADHD and non ADHD group were also found
on the broad-band scales “internalizing” and “external-
izing” and the total problem score (Fig. 3).

Three of the 5 personality dimensions on the NEO-
FFI significantly differed between the ADHD group and
nonADHD subjects (Fig. 4). Higher mean scores of “neu-
roticism” (p=0.000) and lower scores on the domains
“agreeableness” (p=0.025) and “consciousness”
(p=0.000) were found in the ADHD group. No mean
score of either personality dimension and either group
was out of normal range.

Individuals with ADHD symptomatology in child-
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Fig.1 Mean relative scores on the Wender-Reimherr-Interview (WRI) subscales of
individuals with ADHD, childhood ADHD related symptoms (CARS) and without
ADHD (nonADHD). Mann-Whitney-U test (ADHD vs. nonADHD): *** p = 0.000
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Fig.2 Mean syndrome T scores on the Young Adult Self-Report (YASR) and the
Youth Self-Report (YSR) subscales of individuals with ADHD, childhood ADHD re-
lated symptoms (CARS) and without ADHD (nonADHD). Since the subscale “intru-
sive” is not available on the YSR, mean scores of this syndrome scale are given only
for individuals of age 18 or older (ADHD n = 22; Controls n = 33). Mann-Whitney-
U test (ADHD vs. nonADHD): * p<0.05, *** p = 0.000 (after Bonferroni correction
for multiple testing)
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Fig.3 Mean Tscores of the Young Adult Self-Report (YASR) and the Youth Self-Re-
port (YSR) “internalising” and “externalising” broad-band scales and the mean to-
tal problem T scores of individuals with and without ADHD. Mann-Whitney-U test:
**¥p=0.000

hood, but who did not fulfill the diagnostic criteria of
persisting ADHD (CARS) showed similar sociodemo-
graphic and forensic data as the ADHD group or inter-
mediate to the index and the nonADHD group (Tables 1
and 2). The same was found concerning mean scores on
the subscales of the WRI, the YSR/YASR and the NEO-
FFI (Figs. 1,2 and 4).

Separate analyses discriminating offenders with
ADHD from those without ADHD have been performed
for WRI, YSR/YASR and NEO-FFI measurements. De-
tailed statistical data are given in Table 3. Using the WRI
subscales and a stepwise method, discriminant analysis
produced a model that comprised the subscales “atten-
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Fig.4 Mean standard scores of the 5 NEO-FFI personality domains (“big five”) of
individuals with ADHD, childhood ADHD related symptoms (CARS) and without
ADHD (nonADHD). Mann-Whitney-U test (ADHD vs. nonADHD): ** p = 0.025, ***
p = 0.000 (after Bonferroni correction for multiple testing)

tion difficulties”, “temper” and “disorganization”
(Chi?=56.98, p=0.000). The canonical correlation was
0.78, Wilk’s Lambda was calculated at 0.396. Correlation
with the discriminant function (r) were 0.79 for “disor-
ganization”, 0.73 for “attention difficulties” and 0.51 for
“temper”. Based on this model 89.2% of the cases were
classified correctly.

Using the YSR/YSAR, the subscales “attention prob-
lems” (r=0.84) and “thought problems” (r=0.63) were
included into the discriminant model (Chi?=45.24,
p=0.000). The canonical correlation was 0.72, Wilk’s
Lambda 0.48. Following this model 86.2 % of cases were
classified correctly.

Concerning NEO-FFI, the discriminant analysis
model that comprised the subscales “neuroticism”
(r=0.86) and “consciousness” (r=-0.75) significantly
separated ADHD offenders from controls (Chi?=31.07,
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p=0.000). The canonical correlation was 0.63, Wilk’s
Lambda 0.61. This model produced correct classifica-
tion of 83.1% of cases.

The combination of all potential predictive variables
resulted in a rate of 92.3% correctly classified cases,
when the WRI subscales “disorganization” (r = 0.74), “at-
tention difficulties” (r=0.68) and “temper” (r=0.47)
and the NEO-FFI subscale “neuroticism” (r =0.52) were
included into the model (Chi?=62.07, p=0.000, canoni-
cal correlation 0.80, Wilk’s Lambda 0.36). The YSR/YASR
subscale “attention problems” also showed moderately
high correlation with the discriminant function
(r=0.61). However, this variable contained redundant
information about attention deficits and did not im-
prove the discriminant power. Therefore this subscale
was not included into this statistical model.

Discussion

Longitudinal studies have shown that ADHD persists in
30-60% of the cases into adulthood and that ADHD is
associated with or precedes a number of mental distur-
bances, like mood and anxiety disorders, personality
disorders, substance abuse and addiction (Faraone etal.
2000; Mannuzza etal. 1993, 1998; Pliszka 1998). More-
over, conduct problems are a very common phenome-
non linked to ADHD (Angold etal. 1999) and several
studies have indicated that ADHD is associated with so-
cial maladaptation and delinquent behavior (Manuzza
etal. 1993; Vermeiren 2003). In agreement with these ob-
servations and studies of ADHD prevalence in young of-
fenders performed in other countries (Doreleijers etal.
2000; Haapasalo and Hamalainen 1996; Hollander and
Turner 1985; Chae etal. 2001), we now found a high
prevalence of ADHD among young adult offenders in a
German juvenile prison (21.7%). Detailed information
about prevalence rates of ADHD and comorbid disor-
ders found in the “Ottweiler Study” are reported by
Rosler and coworkers (“Ottweiler Study”: Part I, sub-
mitted).

Table3 Discriminant analyses, independently calculated for the WRI, YSR/YASR and NEO-FFI. Discriminant functions were statistically accepted (p = 0.000) when marked
with an asterisk (*) subscales were included. r = correlation between subscale and discriminant function

WRI r YSR/YASR r NEO-FFI r
attention difficulties 0.728* anxious/depressed 0.391 neuroticism 0.860*
hyperactivity/restlessness 0.366 withdrawn 0.352 extraversion -0.360
temper 0.506* somatic complaints 0.500 openness -0.080
mood instability 0.382 thought problems 0.626* agreeableness -0.400
overreactivity 0.229 attention problems 0.844* consciousness -0.751%
disorganization 0.794* intrusive 0.333
impulsivity 0.416 aggressive behavior 0.404

delinquent behavior 0.393
canonical correlation 0.777 0.720 0.628
Wilk's Lambda 0.396 0.482 0.606
correct identification 89.2 % 86.2 % 83.1%
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This second part of the “Ottweiler Study” was focused
on the psychopathological characteristics of individuals
with ADHD, using the ADHD-specific WRI and non-
specific psychometric instruments (YSR/YASR and
NEO-FFI).

The Wender-Reimherr Interview, which we used in
this study, has been designed as a tool for the diagnosis
of ADHD in adults and falls back on the Utah criteria
of ADHD (Wender 1995). Since these comprise atten-
tion problems, hyperactivity/restlessness and impulsiv-
ity, which are also the basis for the diagnosis of ADHD
according to DSM-IV and ICD-10, it was not a surprise
that these WRI subscales were significantly elevated in
our ADHD subjects. However, the WRI describes addi-
tional psychopathological dimensions, which are not re-
quired by ICD-10 or DSM-IV for ADHD diagnosis. The
significant differences between the ADHD and the non-

»

ADHD group on the WRI subscales “temper”, “mood
instability”, “overreactivity” and “disorganization” sug-
gest that emotional problems and disturbances of situ-
ational adaptability are not a general phenomenon in
this considerable socially conspicuous study popula-
tion, but might reflect specific ADHD-related sympto-
matology.

The notion of prominent emotional problems in
young adults as a psychopathological characteristic of
persisting ADHD is further supported by the results
from the YSR and YASR, respectively, which have shown
significant higher scores of internalizing problems in
the ADHD group, e. g, feelings of anxiety, depression, so-
cial withdrawal and somatic complaints. Also the higher
scores on the personality dimension “neuroticism” on
the personality inventory NEO-FFI, which describes the
subjects as more anxious, depressed, vulnerable, but also
more hostile, self-conscious and impulsive compared to
the control group, argues in the same direction. The ac-
centuations of these personality dimensions correspond
with the high rate of conduct problems and personality
disorders within the ADHD group (78.6 %; Rosler etal.,
submitted). Due to quantitative and qualitative varia-
tions of comorbid personality disturbances among
these probands, it was not unexpected that at least the
mean scores of all NEO-FFI personality dimensions
were within the normal range.

It has been reported that ADHD and particularly
symptoms of hyperactivity-impulsivity in ADHD chil-
dren may be an independent risk factor for criminal be-
havior during adolescence and adulthood (Foley etal.
1996; Babinski 1999). Our data of higher scores on the
YSR/YASR “externalizing” scale and the syndrome scales
“intrusive” and “aggressive behavior” in the ADHD
group compared to other delinquents support this sug-
gestion. Moreover, the literature consistently indicates
that ADHD is associated with an earlier onset of disrup-
tive and criminal behavior and contributes to life-per-
sistent criminality rather than to transient delinquency
during adolescence (Moffitt 1990; Loeber et al. 1995; Ver-
meiren 2002). The lower age of offenders with ADHD at
first conviction and the higher rate of crimes prior to

criminal discretion at age 14 years found in our study
agree with these former findings.

Whereas ADHD and control subjects showed promi-
nent differences regarding sociodemographic, forensic
and psychopathological data, the group of inmates with
ADHD symptoms in childhood, but no persisting
ADHD concerning ICD-10 or DSM-IV criteria, was ei-
ther closely linked to the index group or was placed in-
termediate between both study groups. This finding is in
accordance with the suggestion of ADHD as a dimen-
sional disorder and indicates that forensic aspects of this
disease are linked to the age-dependent course of ADHD
psychopathology.

The results of our study indicate that the use of psy-
chometric instruments may be helpful for the identifi-
cation of ADHD in adults. In our study population each
subscale of the WRI discriminated ADHD and non-
ADHD cases significantly and discrimination analysis
revealed the subscales “disorganization”, “attention dif-
ficulties” and “temper” as most helpful for the identifi-
cation of ADHD cases according to current DSM-IV and
ICD-10 criteria. Concerning psychometric instruments,
which were not specifically designed for ADHD diagno-
sis, our index group scored higher on all YSR/YASR sub-
scales compared to nonADHD subjects and the “exter-
nalizing” and “internalizing” broad-band scales were
elevated in this group. The subscales that comprise at-
tention and thought problems showed the highest cor-
relation with the calculated discriminant function and
were included into the statistical model, indicating high
contribution of these syndrome scales to ADHD. These
findings agree with former investigations in adolescents
on the convergence of ADHD with syndrome scores of
the YSR and the related Child Behavior Checklist
(CBCL) (Eiraldi etal. 2000; Weinstein etal. 1990). Dis-
criminant analyses of NEO-FFI subscales indicated that
high “neuroticsm” and low “consciousness” were most
suitable for a correct diagnostic assignment of ADHD
subjects. Recently, nearly identical findings have been
described by other investigators in large clinical and
community samples (Nigg etal. 2002; Ranseen etal.
1998).

Some limitations of the study should be noticed.
First, it has to be emphasized that the results of this
study can not be generalized to all ADHD patients. Ac-
cording to our diagnostic procedure only severe ADHD
cases were included and we did not regard of the DSM-
IV inattentive, hyperactive/impulsive subtypes in this
analysis. Moreover, our population is characterized by
considerable antisocial behavior and conduct problems.
Therefore, stratification effects should be considered.
However, since we did not compare our index group to
normal individuals, but to young adults with a compa-
rable load of conduct problems and antisocial behavior,
the psychopathological differences revealed in this
study may rather be related to ADHD than to dissocial
and criminal behavior. Another shortcoming of the
study is the — disease-related and therefore unavoidable
- mismatch of the index group and the nonADHD con-



trols concerning sociodemographic and forensic basic
data. Thus, we can not rule out that other factors (e.g.
duration of incarceration, age-dependent interaction
with environment) than ADHD may contribute to the
psychopathological abnormalities in our index group.
However, the results of this study are in line with find-
ings in clinical samples and suggest that emotional
problems are a prominent component of persisting
ADHD (Wender 1995). At least, the problems in diag-
nosing ADHD in adulthood should be mentioned. In the
“Ottweiler study” we used standardized instruments
based on the diagnostic research criteria of the ICD-10
(ADHD-DC) and the WURS-k for the retrospective as-
sessment of childhood ADHD symptoms. Due to lim-
ited sensitivity and specificity of these diagnostic in-
struments, false positive or false negative classification
of some probands was unavoidable. However, the pre-
dictive power of diagnostic instruments depends not
only on their quality, but also on the prevalence of the
disorder in the population under investigation (Man-
nuzza etal. 2002). Rare events are more difficult to pre-
dict than frequent ones. Regarding the high prevalence
of ADHD in delinquent populations, an acceptable reli-
ability of the diagnostic assignment in this study can be
assumed.

The high prevalence of persistent ADHD in young
adult prison inmates underlines the necessity of early
diagnosis and therapy to prevent ADHD children from
starting a criminal career. However the impact of ADHD
on the continuation of antisocial behavior with increas-
ing age remains unclear. This question needs further
elucidation, since adequate treatment possibilities for
adult ADHD are at hand and special treatment programs
in juvenile prisons might help to lower the risk for re-
current criminality in young offenders with ADHD.
Concerning the results of this study, emotional prob-
lems of young adult ADHD patients should be consid-
ered in this context.
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