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Abstract

Objective: To examine the Millon Clinical Multiaxial Inventory-III profiles of substance abus-
ers and the relationship of these profiles to characteristics of the substance abuse.
Patients and Methods: A sample of 107 Chinese substance abusers in Hong Kong completed
the Millon Clinical Multiaxial Inventory-III, the Sensation Seeking Scale (Form V), and a ques-
tionnaire on substance use. Analysis was undertaken to determine the most prevalent
psychopathologies. Subgroup analysis further evaluated differences between groups on Axis I
and II psychopathologies, as well as in the pattern of substance use.
Results: The participants showed elevations on a number of Millon Clinical Multiaxial Inven-
tory-III scales. Subgroups were identified using the dimensions of depressive trait and sensation
seeking. Comparisons between subgroups revealed systematic differences in Axis I and Axis II
scale elevations, as well as in the pattern of substance use.
Conclusions: The findings showed support for both the self-medication and sensation-seeking
hypotheses of substance abuse. Further studies are indicated to study the interaction of Axis I
and Axis II pathologies and substance abuse, and its clinical implications.
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Introduction

Addiction was historically thought to be a symptom of
personality disorder (PD). With the advent of the multiaxial
Diagnostic and Statistical Manual of Mental Disorders, 3rd
edition (DSM-III),1 substance use disorders were defined
as a clinical syndrome and separated from personality
pathology. Since then, psychiatric comorbidity in substance
abusers has been a topic of considerable interest.

In a recent national epidemiological survey conducted
in the United States, Grant et al reported the prevalence of
substance use disorders as 9.35%, among whom 19.67%
had at least 1 independent mood disorder during the same
12-month period.2 Estimates of the prevalence of mood
disorders among substance abusers are typically in the range

15-30%.3 McMahon and Davidson found that 66% of male
alcoholics undergoing inpatient treatment showed elevation
on the Dysthymia scale of the Millon Clinical Multiaxial
Inventory (MCMI).4 Ball et al also reported that affective
disturbance was the most common (66%) Axis I subtype on
the MCMI-III profile for a group of patients with opioid
dependence.5 It is difficult to say how much of this psycho-
pathology is a function of the substance itself and how
much preceded the substance abuse, however. Rounsaville
et al addressed this question, comparing the ages of onset
of the disorders with the age of first substance use.6 They
found that substance abuse more often preceded major and
minor depression, mania, and alcoholism, whereas phobias
preceded the onset of substance abuse, and generalised
anxiety disorder was equally divided between precedent and
subsequent development relative to substance abuse.

The median rates for PDs across different studies range
from a low of 44% for alcohol-dependent individuals, to
a high of 79% for opioid-dependent patients.7 According
to a review by Verheul et al,8 Cluster B PDs — Antisocial,
Borderline, and less frequently Narcissistic and Histrionic
PDs — are the most prevalent. However, both Cluster C
(Avoidant and Dependent, and less frequently Obsessive-
Compulsive disorder) and Cluster A (Paranoid and less
frequently Schizoid and Schizotypal disorders) are also
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common in treated substance abusers. In a sample of 370
opiate, cocaine, and alcohol-dependent patients, Rounsaville
et al found that the majority of substance abusers (70%)
met criteria for one or more PDs.9 In that study, Cluster B
disorders were the most prevalent (61%), followed by Cluster
C (34%) and Cluster A (22%). Antisocial (46%), Border-
line (30%), and Avoidant (20%) disorders have been identi-
fied as the most common specific PDs.9-11

The co-occurrence of substance abuse and PD has been
shown to be associated with greater substance abuse and
psychiatric symptomatology,9,10,12 and an increased risk for
suicide, hospitalisation, repeated treatment admissions, over-
utilisation of medical care, employment and legal problems,
victimisation or perpetration of abuse, as well as human
immunodeficiency virus infection.13 In addition, the pres-
ence of a comorbid PD appears to be associated with failure
to complete treatment for substance abuse and poorer treat-
ment outcome.14-16 Studies evaluating the match of patient
to treatment approach, suggest that the presence of a co-
occurring psychiatric disorder indicates the need for spe-
cialised or more intensive treatment.17-20

Conversely, it has been argued that biologically influ-
enced temperament and personality traits (eg, impulsivity,
novelty or sensation seeking) have a central role in addic-
tive behaviour. According to Cloninger’s psychobiological
theory,21 Type 1 personality is characterised as low in nov-
elty (sensation) seeking, high in harm avoidance (anxious),
and high in reward dependence (dependent), whereas Type
2 personality is high in sensation seeking, low in harm avoid-
ance (fearless), and low in reward dependence (autonomous).
People with a Type 1 personality tend to consume alcohol
to reduce anxiety and distress, whereas those with a Type 2
personality consume alcohol because they enjoy the dis-
inhibition it produces. This latter group are more likely to
engage in fighting and other antisocial behaviour.

Zuckerman,22 supporting Cloninger’s theory, postulated
that a tendency to seek out novel and exciting experiences
is a factor that increases risk for substance use and other
risk-taking behaviour. By engaging in risky behaviour, these
individuals seek to increase their unusually low arousal to
an optimal level.23 This construct of sensation seeking has
been consistently related to substance use and abuse in ado-
lescents and adults.11 Higher sensation seeking has been
associated with vulnerability to substance use, chronicity
of substance dependence, and co-occurring psychiatric
disorders.24 The highest sensation seekers are polydrug users,
characterised by the number and variety of substances they
use concurrently or over their life history, rather than by the
particular substances they abuse.25,26

According to the self-medication model of substance
abuse as argued by Khantzian, individuals select a substance
of choice to provide relief from specific, painful, affective
states.27 This model has been supported by studies that found
associations between emotional instability and the use of
sedatives-hypnotics and alcohol.28-30

Although a number of studies have investigated the re-
lationship between PDs and substance use, few studies have

examined the full spectrum of PDs among abusers of a wide
range of psychotropic substances. Most existing studies ei-
ther examined only a few particular PDs (such as Antisocial
PD [APD] and Borderline PD28,29), or included participants
who abused only a particular type of substance, such as
cocaine,25 heroin,31 or alcohol.4 Further, no study to date has
evaluated the relationship between PD and substance use
among Chinese substance abusers.

The present study is the first to examine PD profiles of
Chinese substance abusers in Hong Kong, using the Chi-
nese translation of the MCMI-III.

Patients and Methods

Participants
The participants in this study were 107 Chinese substance
abusers consecutively admitted to an assessment programme
of a substance abuse clinic at a psychiatric hospital in Hong
Kong. Diagnoses were made by the treating psychiatrist,
based on the DSM-IV criteria for substance use disorders.
Patients gave written informed consent. Exclusion criteria
were inability to comprehend or complete study procedures,
active psychotic symptoms, and presence of organic brain
disorder.

The sample had a mean age of 30.72 years (SD 11.30),
with a range from 16 to 54 years. About 67% (n = 71) of
participants were men. Male participants were generally
older than their female counterparts (t = 2.64, p < 0.05).
Mean years of formal education for the sample as a whole
was 8.43 years (SD 2.29). About 60% of the sample was
single, 26.2% were married/living with a partner; and
13.1% were separated/divorced. With respect to occupation,
25.7% worked as unskilled labour; 16.2% as skilled labour
or professionals; 8.6% were students; 8.6% were house-
wives; and 41% were unemployed. Thus, this sample
represented a socially impoverished community in the lower
socioeconomic strata. However, the sample group appeared
typical of participants in the assessment programme.

Assessment Tools
Personality disorder variables
The MCMI-III32 is a popular instrument for assessment
of DSM-IV33 PDs and clinical syndromes. This 175-item
self-report inventory consists of 24 clinical scales. The first
14 clinical scales evaluate Millon’s Basic and Severe PDs.
These scales are a superset of the DSM-IV Axis II PDs. The
remaining 10 scales evaluate Basic and Severe Clinical
Syndromes (ie, Axis I disorders). A base rate (BR) score of
85 or above on a scale signifies the “most prominent”
disorder, whereas a BR score of 75 or above reflects the
“presence of characteristics” of the disorder.

The MCMI-III used in the present study was a recently
revised Chinese version. In order to validate the translation,
the Chinese version had been back-translated into English.
Table 1 presents the number of items and Cronbach alpha (α)
reliability coefficient of each scale of this Chinese version. Of
the 107 recruits in the study, 100 completed the MCMI-III.
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Substance use variables
Substance use variables were measured using a self-report
questionnaire designed by the author. Respondents were
asked to indicate the substance or substances they had used,
the years when they began and stopped using each substance,
and the frequency and amount of use. They were also asked
to indicate their reasons for substance use. In addition, drug
dependence and alcohol dependence were also measured
using the MCMI-III Scales T and B, respectively.

Sensation seeking variables
The Sensation Seeking Scale – Form V34 (SSS) was used to
assess sensation seeking. This is a 40-item self-report ques-
tionnaire that yields scores on a general scale and on four
factors: Thrill and adventure seeking; Experience seeking;
Disinhibition; and Boredom susceptibility. This widely used
scale is considered the standard means of assessing this trait.
The SSS was translated into Chinese specifically for the
present study. The reliability of this Chinese version was

assessed to be satisfactory (see Table 1). Of the 107 recruits
into the study, 86 completed the SSS.

Statistical Analysis
All statistics were computed using the Statistical Package
for the Social Sciences 9.0 for Windows. Comparisons on
continuous variables were assessed with t test analyses (for
two-group comparisons) or one-way analysis of variance
(ANOVA) for multiple-group comparisons. Analysis of
covariance (ANCOVA) was used for group comparisons to
determine the linear effect of covariates on the depen-
dent variables. When the covariates did not show a linear
relationship with the dependent variables, partial cor-
relation was completed instead. Categorical variables were
analysed using the Chi-squared test, with Yate’s correction
when appropriate.

Only valid MCMI-III profiles were included in the sub-
sequent analyses. MCMI-III profiles were considered valid
if the Validity index was > 1, or Scale X < BR 34 or > raw
score 178.32 There were four invalid MCMI-III profiles in
the sample.

Results

Substance Use Pattern
Table 2 presents the substance use pattern of the sample.
Overall, the mean number of drug types used was 2.89 (SD
2.27), ranging from 1 to 13. The mean age of first drug use
was 19.2 years (SD 8.16 years), ranging from 9 to 46 years.
The mean duration of drug use was 10.36 years (SD 8.00),
ranging from 1 to 35 years.

There was no statistically significant difference between
men and women in the sample with respect to number of
drug types used, age of first use, duration of substance use,
substance of primary use, substance of secondary use,
frequency of drug use, or primary reason for drug use.

Among the 106 participants who reported the type(s) of
substance they had used, 69 reported use of more than one
substance. In general, the majority of participants (57%)
reported that their problem drugs were heroin alone or in com-
bination with other drugs. Fifteen percent reported that their
problem drugs were amphetamines alone or in combination
with other drugs. Of the secondary drugs used, 19.6% were
tobacco, 12.2% heroin or methadone, and 10.3% cannabis.

Prevalence of Axis II Personality Disorders
The prevalence of PDs, as assessed by the MCMI-III is
shown in Table 3. About 65% of all participants scored 85
or above on one or more of the MCMI-III PD scales. The
average number of PDs was 1.02 (SD 11.25) for men and
1.41 (SD 1.21) for women. There was no significant differ-
ence between men and women in the prevalence rates for
PD or the mean number of PDs.

Most of the MCMI-III PD scales were elevated, ex-
cept for the Histrionic PD and Compulsive PD scales.
The scales that had the highest mean BR scores were APD
(73.65, SD 11.78), Self-defeating PD (72.28, SD 13.99),

Table 1. Number of items and reliability of scales on the Millon
Clinical Multiaxial Inventory-III (MCMI-III) and the Sensation
Seeking Scale.

Scales Number Alpha
of items

MCMI-III Validity Scales
Validity 3 NA
Disclosure NA NA
Desirability 21 0.82
Debasement 33 0.94

MCMI-III Basic Personality Disorders
Schizoid 16 0.80
Avoidant 16 0.81
Depressive 15 0.87
Dependent 16 0.82
Histrionic 17 0.75
Narcissistic 24 0.84
Antisocial 17 0.79
Aggressive (sadistic) 20 0.85
Compulsive 17 0.66
Passive-aggressive (negativistic) 16 0.83
Self-defeating 15 0.84

MCMI-III Severe Personality Disorders
Schizotypal 16 0.88
Borderline 16 0.84
Paranoid 17 0.89

MCMI-III Basic Clinical Syndromes
Anxiety 14 0.90
Somatoform 12 0.88
Bipolar 13 0.81
Dysthymia 14 0.87
Alcohol dependence 15 0.82
Drug dependence 14 0.75
Post-traumatic stress disorder 16 0.91

MCMI-III Severe Clinical Syndromes
Thought disorder 17 0.89
Major depression 17 0.93
Delusional disorder 13 0.88

Sensation Seeking Scale – Form V 40 0.76

Abbreviation: NA = not available.
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Dependent PD (70.71, SD 16.71), and Depressive PD
(69.66, SD 22.27). APD correlated positively with alcohol
dependence (r = 0.58, p < 0.01), drug dependence (r =
0.61, p < 0.01) and type of drugs used (r = 0.21, p < 0.05),
and was correlated negatively with age of first substance
use (r = -0.29, p < 0.01).

Table 2. Substance use characteristics according to sex.

Men Women
(n = 72)* (n = 35)*

Number of substance types 1.67 (0.47) 1.69 (0.47)
Age of first use 19.76 (7.88) 18.03 (8.75)
Duration of substance use 11.27 (8.64) 8.47 (6.17)

Men Women
(n = 72) [%] (n = 34) [%]

Substance of primary use
Narcotics analgesics 61.11 50.00
Hallucinogens 4.17 2.94
Stimulants 12.50 20.59
Tranquillisers 4.17 5.88
Tobacco 11.11 8.82
Alcohol 1.39 8.82
Cough mixtures 6.94 2.94

Men Women
(n = 45) [%] (n = 24) [%]

Substance of secondary use
Narcotics analgesics 20.00 16.67
Hallucinogens 17.78 16.67
Stimulants 11.11 16.67
Tranquillisers 8.89 12.50
Tobacco 33.33 25.00
Alcohol 4.44 12.50
Cough mixtures 4.44 0.00

Men Women
(n = 65) [%] (n = 31) [%]

Frequency of substance use
Every day 90.77 87.10
A few times a week 4.62 3.23
A few times a month 3.08 9.68
A few times a year 1.54 0.00

Men Women
(n = 69) [%] (n = 34) [%]

Primary reason for substance use
Curiosity 39.13 23.53
Relief from negative mood 20.29 44.12
Sensational excitement 17.39 11.76
Influence from peer/spouse 17.39 17.65
To ease withdrawal effect 4.35 2.94

* Numbers shown are mean and standard deviation.

Table 3. Prevalence of Millon Clinical Multiaxial Inventory-III
personality disorders (PD) by sex.

Number of PD Men (n = 64) [%] Women (n = 32) [%]

3 or above 6.25 15.63

2 20.31 25.00

1 32.81 34.38

0 40.63 25.00

Prevalence of Axis I Clinical Syndromes
In this sample, the most common clinical syndromes on
the MCMI-III were Drug dependence (77.76, SD 13.54),
Anxiety (68.98, SD 29.82), Alcohol dependence (65.78,
SD 15.26), Dysthymia (65.03, SD 23.76), Bipolar disorder
(62.81, SD 16.48), and Major depression (60.11, SD
28.57). When compared with substance abusers without
PDs, those with comorbid PDs met criteria for significantly
more Axis I clinical syndromes on the MCMI-III (t = 4.95,
p < 0.01) and scored higher on the Drug dependence scale
(t = 5.60, p < 0.01) and other clinical syndrome scales,
as shown in Table 4.

Subgroup Comparisons
In order to identify qualitatively different subgroups of sub-
stance abusers, a Depressive trait dimension was computed
(Cronbach α = 0.81). To minimise item overlap across MCMI
scales, this new dimension included only the eight proto-
typic items from the Depressive PD scale. The substance
abusers were divided into two groups by the median score
on this dimension.

Depressive versus non-depressive substance abusers
Comparisons were made of MCMI-III Axis I psycho-
pathology for depressive versus non-depressive substance
abuser subgroups. Substance abusers with high depres-
sive trait scored significantly (p < 0.01) higher than their
counterparts with low depressive trait on the following
MCMI-III clinical syndrome scales: Anxiety (t = 6.50),
Somatoform (t = 3.05), Bipolar (t = 3.62), Dysthymia
(t = 5.58), Post-traumatic stress disorder (PTSD; t = 8.58),
Thought disorder (t = 4.34), Major depression (t = 5.44),
and Delusional disorder (t = 3.17). As shown by their
higher scores on the Disclosure (t = 8.30, p < 0.01) and
Debasement (t = 8.62, p < 0.01) scales, and lower scores
on the Desirability scale (t = -5.62, p > 0.01), substance
abusers with high depressive trait appeared to be more likely
to report psychopathology.

In order to examine the possible impact of mood state
on the relationship between depressive trait and clinical
syndromes, a partial correlation was performed controlling
for the Major depression BR score. After controlling for
Major depression, the Depressive trait dimension was still
significantly correlated with all the above-mentioned clini-
cal syndrome scores (p < 0.05).

Subgroup comparisons on Millon Clinical Multiaxial
Inventory-III Axis II personality disorder profile
Compared with low scorers, substance abusers with high
depressive trait scored higher on the following PD scales:
Schizoid PD (t = 2.51, p < 0.05), Avoidant PD (t = 4.31,
p < 0.01), Dependent PD (t = 3.42, p < 0.01), Aggressive
PD (t = 2.85, p < 0.01), Passive-aggressive PD (t = 3.38,
p < 0.01), Self-defeating PD (t = 3.06, p < 0.01), Schizo-
typal PD (t = 3.48, p < 0.01), Borderline PD (t = 4.37,
p < 0.01), and Paranoid PD (t = 3.36, p < 0.01). Controlling
for Major depression, the Depressive trait dimension
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correlated positively with all the above-mentioned PDs
except for Schizoid and Passive-aggressive PDs (p < 0.05).
The correlation was negative between Depressive trait and
the following scales: Histrionic PD (r = -0.35, p < 0.01),
Narcissistic PD (r = -0.40, p < 0.01), and Compulsive PD
(r = -0.24, p < 0.05).

Subgroup comparisons on substance use pattern
As shown in Table 5, substance abusers with high or low
depressive trait did not differ in terms of type of substance
used, age of first use, and duration of use. However, there
was a small, significant group difference in the substance
of primary use. In addition, ANCOVA showed that sub-
stance abusers with high and low depressive trait differed
in Drug dependence (F [1, 90] = 7.04, p < 0.01) and
Alcohol dependence (F [1, 90] = 4.00, p < 0.01) even when
controlling for Major depression.

One-way ANOVA showed that the two groups differed
significantly in the reason given for substance use (F [2, 68] =
4.72, p < 0.05). Specifically, post-hoc analyses found
that those who reported “relief from negative mood” as
their reason for drug use, scored higher on the depressive

trait dimension than those who attributed their substance
use to “sensational excitement” (d = 1.69, p < 0.05) or
“influence from peer/spouse” (d = 1.70, p < 0.01). ANOVA
showed that such group differences remained significant
even after controlling for Major depression (F (2, 67) =
6.92, p < 0.01).

High sensation seeking versus low sensation seeking
To study the relationship between sensation seeking, MCMI-
III profile and substance use, the sample was divided into
two groups according to general score on the SSS.

Comparisons of the two groups were made on MCMI-
III Axis I psychopathology. In general, the profile of
clinical syndrome scales was elevated for high sensation
seekers compared with low sensation seekers. These dif-
ferences reached significance on the following scales:
Bipolar disorder (t = 3.31, p < 0.01), PTSD (t = 2.20, p < 0.05),
and Major depression (t = 2.18, p < 0.05).

Comparisons of the two groups on the MCMI-III Axis
II PD profile found the profiles were largely similar.
Exceptions were that the high sensation seekers scored
significantly higher on Borderline PD (t = 2.28, p < 0.05),

Table 4. Comparison of substance abusers with and without comorbid personality disorders on Millon Clinical Multiaxial Inventory-
III Axis I scales.

Clinical syndrome scale With comorbid personality Without comorbid personality t test
disorder (n = 62) disorder (n = 34)
Mean (SD) Mean (SD)

Anxiety 74.94 (29.17) 58.12 (28.27) 2.73*

Somatoform 58.47 (22.96) 44.47 (28.40) 2.47†

Bipolar 65.15 (17.81) 58.56 (12.91) 1.90

Dysthymia 71.21 (20.16) 53.76 (25.92) 3.40*

Alcohol dependence 67.21 (12.59) 63.18 (19.16) 1.10

Drug dependence 82.47 (12.96) 69.18 (09.99) 5.60*

Post-traumatic stress disorder 63.26 (19.27) 42.56 (24.32) 4.28*

Thought disorder 63.27 (18.12) 52.50 (18.77) 2.75*

Major depression 67.29 (25.48) 47.03 (29.62) 3.52*

Delusional disorder 59.66 (20.91) 41.12 (28.85) 3.30*

* p < 0.01.
† p < 0.05.

Table 5. Substance use pattern in depressive and non-depressive substance abusers.

Depressive (n = 53) Non-depressive (n = 40) t test
Mean (SD) Mean (SD)

Types of substance used 3.04 (2.50) 2.85 (2.17) 0.38
Age of onset (years) 20.69 (9.51) 17.55 (6.47) 1.65
Duration of substance use (years) 11.00 (9.18) 9.27 (6.84) 0.97
MCMI Alcohol dependence BR 68.36 (12.89) 62.10 (17.95) 1.96*

MCMI Drug dependence BR 81.00 (12.44) 73.65 (14.13) 2.66†

Type of substance primarily used Depressive (n = 46) [%] Non-depressive (n = 29) [%]
Stimulants/hallucinogens 15.22 34.48
Tranquillisers/narcotics-analgesics 84.78 65.52

Abbreviations: MCMI = Millon Clinical Multiaxial Inventory-III; BR = base rate.
* p < 0.05
† p < 0.01
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whereas the low sensation seekers scored higher on
Compulsive PD (t = -3.86, p < 0.01).

Comparison of high and low sensation seeking
groups on substance use pattern
The substance use pattern for participants with high and
low sensation seeking scores is presented in Table 6. High
sensation seekers had abused drugs for a significantly
shorter period of time and used significantly more types of
substances than low sensation seekers. They also scored
significantly higher than low sensation seekers on the
MCMI-III Alcohol dependence scale. However, the group
difference in age of first use and drug dependence was not
statistically significant.

There was no significant difference in reported types of
substance primarily used by high and low sensation seekers.
One-way ANOVA was conducted to examine the relation-
ship between the sensation seeking dimension and the
reported reason for substance use. There was a significant
difference in sensation seeking score across substance
abusers reporting various reasons for drug use (F [2, 55] =
3.98, p < 0.05). Specifically, post-hoc comparisons found
that those who reported “sensational excitement” as
their reason for substance use scored higher on the SSS
than those who attributed their substance use to “relief from
negative mood” (d = 5.15, p > 0.05), or to “influence from
peer/spouse” (d = 5.45, p < 0.05).

Table 7 presents the frequency and percentage of
participants falling into the high and low groups of the
depressive trait dimension and sensation seeking dimension.
The two trait dimensions separated the sample into four
rather evenly distributed groups. Cluster analysis could not
be performed due to the small sample size of each group.

Discussion

The present study had a number of interesting findings.
Specifically, it showed that:
1. Chinese substance abusers had a high prevalence of Axis

I and Axis II disorders;
2. substance abusers with comorbid PDs had more severe

psychopathology than those without comorbidities;
3. the depressive substance abusers scored higher than the

non-depressive group on many of the Axis I and Axis II
scales. Such group differences were attributed to the
depressive trait, rather than the depressive mood state;

4. the depressive subjects had a more severe substance use
profile, tended to abuse tranquillisers/narcotics-analgesics,
and to abuse drugs for the purpose of “self-medication”;

5. high sensation seekers had a different profile of Axis I
and Axis II disorders from low sensation seekers; and

6. high sensation seekers tended to use a diverse range of
substances, to have a shorter duration of substance use,
and to use substances for “sensational excitement”.
Consistent with previous findings,10,11 APD was the most

prevalent single PD in the present sample, and equally pre-
valent in the depressive and non-depressive subgroups.
In keeping with the findings of Cecero et al,12 APD was
associated with more severe drug and alcohol dependence,
earlier onset of substance use, and a more diverse choice of
drugs.

The profile of Axis I scale elevations implicated prob-
lems of mood dysregulation in the present sample of sub-
stance abusers. Such problems were more marked among
participants with a high depressive trait. As suggested by
the “self-medication hypothesis”, these depressive substance
abusers tended to use drugs that have calming, hypnotic,
and pain relief functions. It is likely that these substance
abusers chose the drugs for their psychopharmacological
properties, so as to cope with distressful subjective states
and an external reality otherwise experienced as un-
manageable. Alternatively, the positive correlation between
depressive trait and age could suggest that mood problems
may emerge with social withdrawal and feelings of iso-
lation after prolonged drug dependence. This is consistent
with the finding that the depressive subgroup showed a more
severe Cluster A (ie, Paranoid, Schizoid and Schizotypal

Table 6. Substance use pattern in participants with high and low sensation seeking scores (SSS).

High SSS (n = 34) Low SSS (n = 35) t
Mean (SD) Mean (SD)

Types of substance used 4.02 (2.65) 1.61 (0.77) 5.62*

Age of onset (years) 17.19 (6.47) 20.39 (7.46) -1.89
Duration of substance use (years) 8.35 (7.41) 12.65 (7.82) -2.32*

MCMI Alcohol dependence BR 70.94 (13.41) 63.31 (14.67) 2.25†

MCMI Drug dependence BR 78.50 (16.87) 76.31 (10.07) 0.65

Type of substance primarily used High SS (n = 31) [%] Low SS (n = 31) [%]
Stimulants/hallucinogens 25.81 16.13
Tranquillisers/narcotics-analgesics 74.19 83.87

Abbreviations: MCMI = Millon Clinical Multiaxial Inventory-III; BR = base rate.
* p < 0.01.
† p < 0.05.

Table 7. Frequency of combined depressive and sensation
seeking traits.

High Low
depressive depressive
trait trait
No. (%) No. (%)

High sensation seeking trait 19 (28.8) 14 (21.2)

Low sensation seeking trait 17 (25.8) 16 (24.2)
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PDs) and Cluster C (ie, Avoidant and Dependent PDs)
profile.

The Axis I and Axis II profile of high sensation seekers
in this study was characterised by low socialisation, high
impulsivity, irritability, non-conformity and recklessness.
In keeping with previous findings,25,35-37 the high sensation
seekers were attracted to stimulants, as well as to depressants,
tranquillisers and narcotics. As suggested by the sensation
seeking hypothesis, these individuals were attracted to sub-
stances that alter their state of consciousness, regardless of
the psychopharmacological properties of the drugs.

Sensation seeking was negatively associated with the
duration of drug use. This is consistent with the findings
of Spotts and Shontz,38 where the more chronic drug users
tended to be less sensation seeking. It seems likely that
individuals, especially adolescents, begin to use drugs
for the sensational excitement, and thus try a variety of dif-
ferent substances. However, after some years of addiction,
they are no longer looking for novel experiences from the
substance. Rather, chronic substance users fixate on one
drug that they are most dependent on and seek to use
the drug in order to avoid withdrawal effects and to relieve
negative affective states, such as anxiety and depression.
This hypothesis is supported by the fact that in the present
sample, age was negatively correlated with the SSS score,
yet positively correlated with major depression and depres-
sive PD score.

The findings in this study shed light on the relationship
between Axis I and Axis II disorders and patterns of sub-
stance abuse. The present results find support for both the
self-medication and sensation-seeking hypotheses of sub-
stance abuse. Assessment of personality profile is of impor-
tance in understanding the aetiology of substance abuse and
in improving the patient-treatment match. The present study
is limited by a relatively small sample size, however. In
addition, the variables assessed in this study were based
on self-report measures, rather than clinician ratings. The
reliability of retrospective self-report of substance use is
uncertain. Further studies, with a larger sample and more
comprehensive assessment measurements, are indicated to
study the interaction of Axis I and Axis II pathologies on
substance abuse, using more sophisticated statistical analy-
sis methods, such as path models or multivariate analyses.
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