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Depression, anxiety and substance use

history of mental disorder, with mood, anxi-
ety and Cluster B PDs (dramatic, emotional
or erratic disorders; eg, borderline PD, anti-
social PD) the most common.4 Most studies
conducted within substance misuse treat-
ment settings identify antisocial PD (about
30%–40%) as the most common PD.5-9 An

studi
treatm

Ou
tions
and 
symp
(QoL
S16
ABSTRACT

Objective:  To determine the relationship between personality disorders (PDs) and 
substance use severity, mental health symptoms and disorders and quality of life (QoL) 
among injecting drug users (IDUs).
Design, setting and participants: A cross-sectional study of 103 IDUs accessing a needle 
and syringe program and a primary health centre in Melbourne, Australia.
Main outcome measures:  Presence of PDs was assessed using the International 
Personality Disorder Examination ICD-10 Screener. Axis I mental health disorders, 
psychological distress and QoL were also assessed.
Results: Ninety per cent of participants scored positive for one or more PD. Having a Cluster 
A or Cluster B PD was associated with greater severity of substance use. The presence of a 
current mental health disorder was associated with all types of PD except dissocial PD. Only 
Cluster C PDs were associated with self-reported levels of psychological distress. Cluster C 
PDs were more strongly associated with substance use, mental health and QoL variables 
than Cluster A or B, although the number of PDs present had the strongest associations with 
these variables.
Conclusions: IDUs had high rates of PD symptoms, which were associated with the presence 
of concurrent mental health disorders, more severe levels of psychological distress and 
substance use and low perceived QoL. IDUs require comprehensive models of care, 
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including access to mental health practitioners with expertise in co-occurring disorders.
he
(PD
peT
  diagnosis of personality disorder

) encompasses a broad range of
rsonality traits (patterns of perceiv-

ing, thinking about, relating to and interact-
ing with people) that are inflexible,
maladaptive, and cause significant distress
and impairment without treatment.1-2 PDs
are stable over time and result in interper-
sonal difficulties across multiple settings.2

Based on their characteristics, PDs can be
grouped into three clusters: Cluster A, where
individuals appear odd or eccentric; Cluster
B, where individuals appear dramatic, emo-
tional or erratic; and Cluster C, where indi-
viduals appear anxious or fearful.2

According to the 1997 National Survey of
Mental Health and Wellbeing (NSMHW),
about 6.5% of the adult Australian popula-
tion has symptoms consistent with one or
more PDs. Factors identified as associated
with PD include being younger than 25
years, male, single, having a concurrent
affective, anxiety or substance use disorder,
or a physical condition.3 Individuals with
PDs are more likely to have greater mental
and physical health problems and more
frequent visits to general practitioners, psy-
chiatrists and psychologists than those with-
out the diagnosis.3 They also report a greater
number of chronic physical conditions (eg,
asthma, cancer).3

Several studies estimate up to 80% of
injecting drug users (IDUs) have a lifetime

Australian study of heroin users entering
treatment4 reported high rates of current
major depression disorders (28%), antiso-
cial (72%) and borderline (47%) PDs. Simi-
larly, another study10 reported that 45% of
heroin users enrolled in the Australian Treat-
ment Outcome Study were diagnosed with
borderline PD, which was associated with
higher levels of poor health care behaviour
(including overdose, needle-related risk-tak-
ing and attempted suicide).

Comparatively few studies have investi-
gated the prevalence of PDs in non-treat-
ment settings, such as community-based
needle and syringe programs (NSPs), or the
impact of PDs other than those in Cluster B.
One study conducted in a community-based
NSP in the United States reported that 37%
of clients had antisocial PD; however, this
was the only type of PD assessed.11 Similar

es are yet to be conducted within non-
ent settings in Australia.

r study aimed to determine the rela-
hip between the different clusters of PD
substance use severity, mental health
toms/disorders, and quality of life
) among IDUs accessing an NSP. We

predicted Cluster B PDs would be most
commonly identified, and would be associ-
ated with higher levels of substance use
severity, psychological distress, increased
mental health disorders, and poorer QoL.

METHOD

Participants
Participants were 103 people (23.2%
response rate) who visited an NSP and a

primary health centre in Melbourne, Aus-
tralia, between February and July 2004.
Participants were eligible if they were over
16 years of age and able to give informed
consent. The sample was predominantly
male (72.8%), with a mean age of 33.6 years
(SD, 8.8; range, 18–67). The recruitment
procedures, demographic and substance use
characteristics of the sample have been
described elsewhere.12

Measures
Personality disorders: PDs were assessed
using the 59-item International Personality
Disorder Examination (IPDE) ICD-10
Screener.1,3 Participants respond “true” or
“false” to each item — eg, “People think I’m
cold and detached” (dissocial PD). Each
question assesses one of the criteria for
each of nine specific ICD-10 PDs.13 These
ICD-10 PDs are grouped into three clus-
ters:
• Cluster A — paranoid, schizoid PD;
• Cluster B — dissocial (DSM-IV antisocial
PD), histrionic, emotionally unstable-impul-
sive PD, impulsive and borderline subtypes
(DSM-IV borderline PD); and
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• Cluster C — anankastic (DSM-IV obses-
sive-compulsive PD), anxious (DSM-IV
avoidant), dependent PD.14

This screening tool was chosen for its
brevity, ease of administration and ability to
be compared with NSMHW data.3

Axis I mental health disorders: the Mini
International Neuropsychiatric Interview
(MINI)15 was used to identify current Axis I
diagnoses disorders. The MINI has high
levels of reliability and good concordance
with gold standard structured diagnostic
measures.15,16

Psychological distress: the Kessler Psycho-
logical Distress Scale (K10),17 a 10-item
measure of general psychological distress,
has been found to reliably predict the pres-
ence of a current depressive or anxiety
disorder at a cut-off score of �17 in an
Australian community sample.18 

Substance use: the Alcohol, Smoking and
Substance Involvement Screening Test
(ASSIST), version 2.1,19 is an eight-item
measure of the frequency of substance use
of 10 substances, as well as dependence
symptoms and substance-related problems.
The ASSIST has high levels of internal con-
sistency, construct, concurrent and discrimi-
nant val idi ty.20  A total  substance
involvement score (sum of response weights
for items 1–8 across all substances) is
derived.20

Quality of life: the World Health Organiza-
tion Quality of Life (WHOQOL)-BREF con-
tains 26 questions and focuses upon the
respondents’ perceived QoL. Assessment of
QoL is reflected by four domains: physical,
psychological, social and environmental.
Transformed scores range from 0 to 100,
with higher scores reflecting higher percep-
tions of QoL.21

Procedure
Ethics approval was provided by the
research and ethics committees of affiliated
institutions. NSP clients were approached
by the researcher or NSP staff and invited to
participate. Once informed consent was
obtained, participants were interviewed
over a 1-hour period. Participants were
reimbursed $10 for travel-related expenses.

Statistical analysis
SPSS, version 16.0 (SPSS Inc, Chicago, Ill,
USA) was used for data analysis. Simple
descriptive summary statistics were used to
describe the sample.

The independent variable was PD. PD was
assessed by type, the number of positive

PDs, and cluster (eg, Cluster A: yes/no).
Dependent variables were severity of sub-
stance use, presence of current Axis I mental
health problem, psychological distress (K10
total score), and QoL total and subscale
scores. To determine the relationship
between PD and categorical dependent vari-
ables (eg, presence/absence of mental health
disorder), logistic regressions were used. B
coefficients, Wald χ2 and odds ratios are
reported. For continuous dependent vari-
ables, standard regression was employed. B
and standardised  coefficients are reported.
Significance was set at P < 0.05.

Rather than entering all nine IPDE PDs
into the regression models, univariate mod-

els were tested with only one PD (eg, disso-
cial: yes/no) in the model. This approach
was adopted to avoid the problem of multi-
collinearity due to overlap between PD
symptoms. Similarly, number of PDs was
entered as a sole predictor in the regression
models. In order to determine which PD
cluster best predicted the dependent varia-
bles, all three cluster variables (ie, Cluster A:
yes/no; Cluster B: yes/no; Cluster C: yes/no)
were entered into the models.

RESULTS

Sample characteristics

All 103 participants had a current substance
use disorder and 25.2% (26) had a concurrent
alcohol use disorder. Almost all participants
(95.0%) were daily tobacco users and 39.8%
(41) were daily cannabis users. Sixty-three per
cent (65) reported daily or almost daily opiate
use with 19.4% (20) reporting weekly use. Ten
participants (13%) used amphetamines
weekly, and weekly sedative use was reported
by a third of the participants (33).11

Almost 70% of participants (72) had a
current Axis I mental health disorder (Box
1), with 57% (60) having more than one
disorder.

Rates of PDs

Ninety per cent of participants (93) scored
positive for one or more PD. Of these,
13.6% (14) had one PD, 15.5% (16) had
two PDs, and 61.2% (63) had three or more
PDs. The mean number of PDs was 3.9 (SD,
2.6). There were no differences by sex with
respect to type or number of PDs. Borderline
symptoms were the most common type of
PD symptoms reported, followed by impul-
sive and paranoid PD symptoms, and then
schizoid and anxious PD symptoms. Histri-
onic symptoms were the least common type
(Box 1).

Severity of substance use

Standard regression analyses were conducted
to determine the relationship between PD
symptoms and severity of substance use
(ASSIST total score) (Box 2). Borderline,
impulsive and paranoid PD symptoms were
associated with more severe substance use.
Histrionic PD symptoms were unrelated to
severity of substance use. There was a strong
association between the number of PDs and
severity of substance use. Having a Cluster A
or Cluster B PD was associated with greater
severity of substance use.

1 Mini International 
Neuropsychiatric Interview (MINI) 
diagnosis, personality disorder, 
substance use, psychological 
distress and quality of life in 103 
injecting drug users

Variable No.

MINI diagnosis

Mood disorder 51 (49.5%)

Anxiety disorder 56 (54.4%)

Psychotic disorder 10 (9.7%)

Personality disorder

Cluster A 73 (70.9%)

Paranoid 55 (53.4%)

Schizoid 50 (48.5%)

Cluster B 74 (71.8%)

Dissocial 35 (34.0%)

Impulsive 55 (53.4%)

Borderline 59 (57.3%)

Histrionic 17 (16.5%)

Cluster C 65 (63.1%)

Anankastic 42 (40.8%)

Anxious 47 (45.6%)

Dependent 37 (35.9%)

Mean (SD)

Severity of substance use* 48.9 (15.1)

Psychological distress† 28.5 (8.9)

Quality of life‡

Physical 12.3 (2.9)

Psychological 12.1 (3.3)

Social 11.8 (3.5)

Emotional 12.2 (3.1)

* Alcohol, Smoking and Substance Involvement 
Screening Test total score. † Kessler Psychological 
Distress Scale total score. ‡ World Health 
Organization Quality of Life (WHOQOL)-BREF 
domain scores. ◆
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Psychological distress
Standard regression analyses (Box 2) indi-
cated that anxious PD symptoms had the
strongest correlation with K10 total scores.
The number of PDs was moderately associ-
ated with psychological distress, and Cluster
C PDs were associated with psychological
distress.

Mental health disorders
Logistic regression analyses revealed that the
presence of a current Axis I mental health
disorder was associated with increased risk
of all types of PDs with the exception of
dissocial PD (Box 3). Individuals with anx-
ious PD were nearly 11 times more likely to
have a mental health disorder. The number
of PDs also significantly increased the
chances of having a mental health disorder.
Scoring positive for a Cluster A or Cluster C
PD was predictive of having an Axis I mental
health disorder.

Quality of life

Associations between PDs and QoL domains
are shown in Box 4. Borderline, anxious and
dependent PD symptoms had the highest
positive correlations with the physical
domain of the WHOQOL-BREF. Only Clus-
ter C was positively associated with physical
QoL. Poorer psychological QoL was associ-
ated with anxious, borderline, dependent
and schizoid PD, and with scoring positive
for a Cluster B or Cluster C PD. Poorer social
QoL was associated with scoring positive for
schizoid PD symptoms and a Cluster A PD.
Environmental QoL was associated with
scoring positive for dependent, anxious and
borderline PD symptoms and Cluster C PDs.
The number of PDs was associated with
poorer outcomes across all QoL domains.

DISCUSSION

Our study is the first to comprehensively
examine rates of Cluster A, B and C PDs
among IDUs accessing a community-based
NSP in Australia. We report high levels of
PD symptoms, with 90% of participants
scoring positive for one or more PD; nearly
14 times higher than Australia’s general pop-
ulation prevalence of 6.5% (ascertained
using an identical instrument).3 The most
prevalent PD in this study was borderline
PD (57.3%), which again was dramatically
higher than the 0.96% identified in the
Australian general population3 and higher
than that found in past research,5-9 includ-
ing the findings for heroin users in the

Australian Treatment Outcome Study
(45%).10

The prevalence of mood disorders
(49.5%) identified in our study appears
much higher than that among heroin users
entering treatment (26%–33% with major
depression).4 This suggests that IDUs who

access NSPs have higher rates of Axis I
mental health disorders than those who
enter treatment, although the study by Ross
and colleagues used a different measure to
assess for mental heath disorders.

Consistent with previous research, Cluster
B PDs were the most prevalent.4-11 The rate of

2 Association between personality disorder (PD) and severity of substance use 
and psychological distress

B SE β t P

Severity of substance use

Type of PD*

Paranoid 12.36 2.00 0.41 4.53 < 0.001

Schizoid 6.50 2.92 0.22 2.23 0.028

Dissocial 6.74 3.08 0.21 2.19 0.031

Impulsive 13.42 2.68 0.45 5.01 < 0.001

Borderline 14.65 2.64 0.48 5.54 < 0.001

Histrionic 6.40 4.00 0.16 1.61 0.110

Anankastic 6.78 2.96 0.22 2.29 0.024

Anxious 9.32 2.85 0.31 3.26 0.001

Dependent 12.10 2.87 0.39 4.22 < 0.001

Number of PDs† 3.15 0.49 0.54 6.42 < 0.001

PD clusters‡

Cluster A 7.00 3.23 0.21 2.16 0.033

Cluster B 9.26 3.10 0.27 2.99 0.004

Cluster C 5.51 3.17 0.18 1.73 0.085

Psychological distress

Type of PD§

Paranoid 4.86 1.70 0.27 2.90 0.005

Schizoid 6.23 1.65 0.35 3.78 < 0.001

Dissocial 4.00 1.82 0.21 2.20 0.030

Impulsive 5.72 1.67 0.32 3.43 0.001

Borderline 7.44 1.62 0.42 4.60 < 0.001

Histrionic 5.63 2.30 0.24 2.44 0.016

Anankastic 4.33 1.74 0.24 2.49 0.014

Anxious 9.31 1.51 0.52 6.19 < 0.001

Dependent 7.39 1.68 0.40 4.40 < 0.001

Number of PDs¶ 1.93 0.28 0.56 6.81 < 0.001

PD clusters**

Cluster A 3.01 1.88 0.16 1.60 0.113

Cluster B 3.40 1.81 0.17 1.88 0.060

Cluster C 6.03 1.85 0.33 3.26 0.002

* Based on a series of standard regression models with each type of PD as the predictor of Alcohol, Smoking 
and Substance Involvement Screening Test (ASSIST) total score; β is equivalent to point-biserial correlation 
between PD and ASSIST total. † Based on a standard regression model with number of PDs as a predictor of 
substance use severity; β is equivalent to Pearson’s product moment correlation between number of PDs and 
ASSIST total. ‡ Three clusters were included in a standard regression model as predictors of substance use 
severity. § Based on a series of standard regression models with each type of PD as the predictor of Kessler 
Psychological Distress Scale (K10) total score; β is equivalent to point-biserial correlation between PD and K10 
total. ¶ Based on a standard regression model with number of PDs as a predictor psychological distress; β is 
equivalent to Pearson’s product moment correlation between number of PDs and K10 total score. ** Three 
clusters were included in a standard regression model as predictors of psychological distress. ◆
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dissocial PD was lower than expected,
although this may be associated with the
absence of one of the six ICD-10 criteria for
dissocial PD from the IPDE screener used in
our study.14 Little is known about the rates of
other ICD-10 PDs in populations of IDUs,
but current results document high rates of
comorbid PDs in this population.

Cluster A PDs were associated with sub-
stance use severity, presence of an Axis I
mental health disorder and poorer social
QoL. Cluster B PDs were associated with
increased substance use severity, whereas
borderline PD symptoms were specifically
associated with poorer QoL on psychologi-
cal and environmental domains. Overall,
Cluster C PDs had the strongest associa-
tions, including severity of psychological
distress, substance use, presence of an Axis I
mental health disorder, and lower QoL on
the physical, psychological and environ-
mental domains. These results are inconsist-
ent with our predictions and previous
research showing that these variables would
have the strongest associations with border-
line PDs. While these findings may indicate
the presence of a Cluster C PD, with anxious
PD being associated with the worst out-
comes, this is the first study to comprehen-
sively examine rates and outcomes of
Cluster A, B and C PDs in this population
and replication is needed. Nonetheless,

although Cluster B PDs may present more
overt challenges to services, Cluster C symp-
toms may particularly need to be targeted
within substance use treatment settings.

The number of PDs was also predictive of
higher levels of psychological distress, more
severe substance use problems and lower
QoL (across all domains). Similar to other
researchers, we found that individuals with
a PD suffer significant impairment across
both mental health and physical conditions.
This indicates that the observed effects of
various personality symptoms may relate
more to the overall severity of PD symptoms
rather than individual differences between
PDs. These findings are consistent with
recent suggestions that a global dimensional
measure of the likelihood of PD may prove
to be equally useful to, or even more useful
than, individual diagnoses of PDs.14

Several limitations of our study must be
considered in interpreting these results.
First, the IPDE screener is a screening tool,
not a diagnostic measure, so it is likely the
prevalence of actual PD within this sample is
overestimated.3 However, previous studies
have used a combination of diagnostic inter-
views and/or screening tools and our find-
ings are generally consistent with these
studies.3-8 Second, high levels of Axis I
mental health disorders and psychological
distress were reported in this group. It is

likely that items on the IPDE screener may
be associated with longstanding symptoms
of psychological distress. This may also
account for the higher rates of PDs identified
here; however, the opposite relationship
may be true. Third, it was not possible to
determine the effect of recent substance use
on the level of psychological symptoms
reported, which may have affected the reli-
ability of self-reported PD symptoms.
Fourth, reliance on self-report measures, the
single assessment period, low response rate,
and not recruiting a pure sample of non-
treatment seekers (ie, some individuals may
be receiving treatment as well as accessing
the NSP) may have affected our results. For
example, the low prevalence of dissocial PD
identified may be due to the low response
rate. Further research with greater sample
sizes is required to tease out these relation-
ships. Finally, screening tools have been
criticised for being more sensitive to state
rather than trait effects.14 In this regard,
future studies should incorporate more
structured diagnostic assessments, the col-
lection of relevant collateral information, as
well as longitudinal follow-up to determine
the stability of the PD symptoms identified.

In summary, IDUs accessing a commu-
nity-based NSP in Australia reported high
rates of PD symptoms, with individuals who
endorsed more PD symptoms suffering
higher levels of psychological distress,
increased substance use severity and lower
QoL. While PDs may be associated with
these variables, the high rate of PD symp-
toms suggests that this population has sig-
nificant mental health issues and requires a
comprehensive package of care. Considera-
tion of the impact of Cluster C symptoms on
outcomes is also important, especially as
these symptoms are typically not addressed
within drug treatment programs. As such,
the findings highlight the need to develop
more holistic models of treatment within
NSP settings, including access to mental
health practitioners with expertise in manag-
ing personality and co-occurring disorders.
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3 Association between personality disorder (PD) and presence/absence of 
mental health disorder

B SE Wald χ2 P OR 95% CI

Type of PD*

Paranoid 1.55 0.47 11.08 0.001 4.70 1.89–11.70

Schizoid 1.04 0.45 5.37 0.020 2.84 1.18–6.86

Dissocial 0.18 0.46 0.15 0.695 1.20 0.49–2.92

Impulsive 1.14 0.45 6.50 0.011 3.11 1.30–7.45

Borderline 1.38 0.45 9.42 0.002 3.98 1.65–9.63

Histrionic 2.20 1.06 4.35 0.037 9.02 1.14–71.30

Anankastic 1.01 0.47 4.60 0.032 2.76 1.09–6.96

Anxious 2.38 0.59 16.36 < 0.001 10.75 3.40–33.97

Dependent 1.49 0.54 7.54 0.006 4.43 1.53–12.82

Number of PDs† 0.46 0.11 16.88 < 0.001 1.58 1.27–1.97

PD clusters‡

Cluster A 1.07 0.52 4.21 0.040 2.90 1.05–8.03

Cluster B 0.31 0.53 0.34 0.559 1.36 0.48–3.83

Cluster C 1.33 0.52 6.52 0.011 3.79 1.36–10.54

* Based on a series of logistic regression models with each type of PD as the only predictor of mental disorder 
(yes/no). † Based on a logistic regression model with number of PDs as a predictor of presence of mental 
disorder. ‡ Three clusters were included in a logistic regression model as predictors of presence of mental 
health disorder. ◆
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4 Association between personality disorder (PD) and quality of life

Quality of life 
domain B SE β t P

Quality of life 
domain B SE β t P

Physical Social

Type of PD* Type of PD*

Paranoid − 0.98 0.58 − 0.17 − 1.70 0.093 Paranoid − 1.38 0.69 − 0.20 − 2.00 0.048

Schizoid − 1.71 0.58 − 0.29 − 3.06 0.003 Schizoid − 2.33 0.66 − 0.34 − 3.53 0.001

Dissocial − 1.36 0.61 − 0.22 − 2.34 0.028 Dissocial − 0.67 0.74 − 0.09 − 0.90 0.372

Impulsive − 1.60 0.56 − 0.28 − 2.85 0.005 Impulsive − 0.27 0.70 − 0.04 − 0.39 0.698

Borderline − 2.07 0.55 − 0.36 − 3.77 < 0.001 Borderline − 1.00 0.70 − 0.14 − 1.43 0.155

Histrionic − 0.89 0.79 − 0.11 − 1.12 0.268 Histrionic 0.52 0.96 0.05 0.54 0.590

Anankastic − 1.38 0.58 − 0.23 − 2.39 0.019 Anankastic − 0.82 0.71 − 0.12 − 1.15 0.253

Anxious − 1.84 0.56 − 0.32 − 3.32 0.001 Anxious − 1.18 0.69 − 0.17 − 1.71 0.091

Dependent − 1.89 0.58 − 0.31 − 3.21 0.002 Dependent − 1.52 0.72 − 0.21 − 2.12 0.037

Number of PDs† − 0.50 0.10 − 0.44 − 4.82 < 0.001 Number of PDs† − 0.33 0.13 − 0.24 − 2.50 0.014

PD clusters‡ PD clusters‡

Cluster A − 1.00 0.64 − 0.16 − 1.57 0.120 Cluster A − 1.85 0.83 − 0.24 − 2.24 0.028

Cluster B − 1.09 0.61 − 0.17 − 1.78 0.079 Cluster B 0.36 0.80 0.05 0.46 0.650

Cluster C − 1.76 0.62 − 0.29 − 2.82 0.006 Cluster C − 0.66 0.81 − 0.09 − 0.81 0.420

Psychological Environmental

Type of PD* Type of PD*

Paranoid − 1.53 0.65 − 0.23 − 2.36 0.020 Paranoid − 1.61 0.61 − 0.26 − 2.66 0.009

Schizoid − 2.29 0.62 − 0.35 − 3.69 < 0.001 Schizoid − 1.44 0.61 − 0.23 − 2.37 0.020

Dissocial − 1.45 0.69 − 0.21 − 2.10 0.038 Dissocial − 1.76 0.65 − 0.27 − 2.72 0.008

Impulsive − 1.76 0.64 − 0.27 − 2.75 0.007 Impulsive − 1.64 0.61 − 0.26 − 2.71 0.008

Borderline − 2.52 0.62 − 0.38 − 4.08 < 0.001 Borderline − 1.94 0.60 − 0.31 − 3.24 0.002

Histrionic − 1.45 0.90 − 0.16 − 1.63 0.107 Histrionic − 1.09 0.85 − 0.13 − 1.29 0.201

Anankastic − 1.60 0.66 − 0.24 − 2.25 0.016 Anankastic − 1.09 0.63 − 0.17 − 1.73 0.087

Anxious − 3.62 0.56 − 0.55 − 6.49 < 0.001 Anxious − 1.95 0.60 − 0.31 − 3.27 0.001

Dependent − 2.57 0.64 − 0.37 − 4.01 < 0.001 Dependent − 2.29 0.62 − 0.35 − 3.72 < 0.001

Number of PDs† Number of PDs† − 0.54 0.11 − 0.44 − 4.84 < 0.001

PD clusters‡ − 0.68 0.11 − 0.53 − 6.14 < 0.001 PD clusters‡

Cluster A − 1.24 0.68 − 0.17 − 1.83 0.071 Cluster A − 1.01 0.72 − 0.15 − 1.42 0.160

Cluster B − 1.36 0.65 − 0.19 − 2.08 0.040 Cluster B − 0.72 0.69 − 0.11 − 1.05 0.298

Cluster C − 2.50 0.67 − 0.37 − 3.75 < 0.001 Cluster C − 1.50 0.70 − 0.23 − 2.13 0.036

* Based on a series of standard regression models with each type of PD as the predictor of World Health Organization Quality of Life (WHOQOL)-BREF domain score; β 
is equivalent to point-biserial correlation between PD and WHOQOL-BREF domain score. † Based on a standard regression model with number of PDs as a predictor of 
quality of life; β is equivalent to Pearson’s product moment correlation between number of PDs and WHOQOL-BREF domain score. ‡ Three clusters were included in a 
standard regression model as predictors of quality of life. ◆
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