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Abstract

Objective: To explore the relationship between temperament and character traits in Cloninger’s

psychobiological theory and mental disorders.

Methods: A systematic literature search was conducted of five international databases for all

articles published in English between January 1990 and April 2019 (PROSPERO-

CRD42019133214). Owing to heterogeneity, pooled estimates of correlations for personality

disorders and standardized mean differences for case–control studies related to other mental

disorders were calculated using the random-effects method.

Results: The pooled effect sizes obtained from 149 studies showed that high harm avoidance

(related to 22/24 diagnostic categories), low self-directedness (21/23), low cooperativeness

(17/23), high self-transcendence (14/23), low reward dependence (11/24), high novelty-seeking

(10/24), low novelty-seeking (7/24), high persistence (2/23), low persistence (2/23) and high

reward dependence (2/24) were related to psychopathology.
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Conclusions: All traits provided unique psychobiological tools for differential diagnosis of

mental disorders. However, high harm avoidance and low self-directedness played a canonical

role in psychopathology. Despite the study limitations, additional studies are warranted to eval-

uate the differential diagnoses suggested by the present model.
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Introduction

Personality is one of the most challenging
concepts in the fields of psychiatry and

behavioural sciences, and has always gener-

ated debate about the relative merit of
different theories and perspectives.1,2

Psychobiological theories of personality
are based on Gray’s (1977) concepts of

behavioural activation and inhibition sys-

tems.3 The model developed by Cloninger
(1986) is one of the most important psycho-

biological models; it includes the two
domains of temperament and character,

with seven subscales for clinical analysis.4,5

Over the last three decades, this tempera-
ment and character model has gradually

attracted the attention of researchers and
is now widely used.6–8 Cloninger’s original

model introduced three temperament traits:

harm avoidance (HA; a tendency to nega-
tive emotionality, such as excessive worry-

ing, shyness, fearfulness, pessimism and

becoming easily fatigued); novelty-seeking
(NS; a tendency for exploratory activity in

response to novel stimulation, impulsive
decision making or behaviours, and avoid-

ance of frustration) and reward dependence

(RD; a tendency to verbal signals of social
support and approval).9 The trait of persis-

tence (Ps; a tendency to perseverance and
resilience despite fatigue or frustration),

which was originally part of RD, was later
separated into a new dimension. Although
these four temperamental traits are affected
by biological factors, Cloninger presented
three other factors that are completely
influenced by environmental conditions.10

These factors are character traits that devel-
op under the influence of the environmental
context and improve intrapersonal and
interpersonal functions. These character
traits comprise self-directedness (SD; the
skill and ability to regulate and adapt
behaviour to achieve personal goals and
values), cooperativeness (Co; a degree
of general agreement and adjustment in
interpersonal relationships) and self-
transcendence (ST; the expansion of person-
al boundaries, such as spiritual ideas).10

Cloninger’s temperament and character
model uses a dimensional approach to per-
sonality evaluation.11 In the last decade, the
dimensional approach has represented
normal and abnormal personality traits
associated with psychopathology as two
ends of a continuum.12 In accordance with
this dimensional approach, which has been
recognized by the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition
(DSM-5), mental health and psychopathol-
ogy are not two separate and independent
entities.13 However, the dimensional
approach assumes that not only abnormal
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personality but also psychopathology is
generally situated on a personality continu-
um.14,15 This assumption highlights the
need to examine the relationship between
normal personality traits and psychopathol-
ogy in the temperament and character
model.

Although studies on the temperament
and character model in psychopathology
are few and scattered, previous reviews
have provided interesting results.16–22 For
example, Kampman and Poutanen (2011)
found that high HA is associated with
depressive traits, symptoms and treatment
responses.16 Other reviews and meta-
analyses have also consistently emphasized
the core role of high HA in mood and
anxiety disorders such as social anxiety
disorder (SAD), panic disorder (PD), obses-
sive–compulsive disorder (OCD), major
depressive disorder (MDD), bipolar disor-
der (BD), psychotic conditions such as
schizophrenia (SCZ), and eating disorders
(ED), regardless of subgroups.17–22 In
reviews that have examined character
traits, low SD consistently appears in
some diagnostic categories, such as MDD,
BD, SAD, OCD, PD, post-traumatic stress
disorder (PTSD), substance use disorder
(SUD), SCZ and ED, regardless of sub-
groups.17,19,22 Despite the heterogeneity of
findings related to other temperament and
character traits, some studies have indicated
the importance of high NS in alcohol use
disorder (AUD)23 and bulimia nervosa
(BN),17,21 low NS in SAD, OCD, MDD
and anorexia nervosa (AN),20,21 low RD
in MDD and SCZ,21 high Ps in BD and
AN,17,20 low Ps in SCZ21 and low Co in
OCD and PD.22 Although this body of
research provides useful information, some
limitations should be noted. First, these
reviews have focused solely on one or
more specific diagnostic categories.
Second, some reviews examined tempera-
ment traits but not character dimensions.
Third, the findings of some relatively more

comprehensive reviews were not based on a
meta-analysis and measurable effect sizes.
Fourth, to our knowledge, no reviews or
meta-analyses have examined the relation-
ship between temperament and character
traits and mental disorders, such as person-
ality disorders, sleep disorders, and sexual
dysfunction and somatoform disorders.
Finally, a comprehensive and integrated
map of the relationship between tempera-
ment and character traits and a wide
range of mental disorders is lacking.

Drawing on the findings and limitations
of previous reviews, we aimed to provide a
comprehensive and integrated map of the
association between the temperament and
character traits of Cloninger’s psychobio-
logical theory and psychopathology.
Therefore, the present meta-analysis includ-
ed all mental disorders, including previous-
ly neglected diagnostic categories, such as
personality disorders, sleep disorders,
sexual dysfunction and somatoform disor-
ders. Character traits and temperaments for
all diagnostic categories were analysed and
measurable effect sizes for all diagnostic
categories calculated. Additionally, we
attempted to provide a coherent picture of
the differential diagnosis of mental disor-
ders using temperament and character
traits. Drawing on previous review findings
and our team’s experience in this area, sev-
eral hypotheses were generated: i) there is a
relationship between low SD and all diag-
nostic categories; ii) high HA is related to
all diagnostic categories, except cluster B
personality disorders, SUD and AUD; iii)
high NS is correlated with cluster B person-
ality disorders, SUD, AUD and BN, and
there is a relationship between low NS
and clusters A and C personality disorders,
anxiety disorders, MDD and AN; iv) low
RD is related to cluster A personality
disorders, SCZ and MDD; v) there is a rela-
tionship between high Ps and obsessive–
compulsive personality disorder (OCPD),
AN and BN and between low Ps and
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MDD and SCZ; vi) low Co is related to all
personality and anxiety disorders; vii) high
ST is correlated with SCZ, SUD and all
personality disorders; and viii) tempera-
ment and character traits have the potential
to facilitate the differential diagnosis of
mental disorders.

Methods

This meta-analysis was registered with
PROSPERO (CRD42019133214) and the
Kurdistan University of Medical Sciences,
Sanandaj, Iran (MUK- 98724) (ethical
approval number: IR.MUK.REC.1398.169).
To investigate and determine the extensive
associations between the temperament and
character traits of Cloninger’s theory and
psychopathology, the search had to cover
all target diagnostic categories. The systemat-
ic review and meta-analysis followed the
instructions in the 27-item checklist of the
Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA)24 in
the selection of sources and databases,
search strategies and selection criteria, quality
assessment of studies and data extraction.

Sources, databases and search strategies

The meta-analysis included all articles pub-
lished in English from January 1990 to
April 2019. Systematic searches were per-
formed of the international databases
Cochrane, Web of Science, Scopus,
PubMed, ProQuest, and Google Scholar.
Author and reference searches were also
performed to ensure that all articles related
to the present objectives were identified.

Using previous reviews related to the
study aims, suitable search keywords were
determined by two members of the research
team (AH and SK). Systematic searches of
titles/abstracts were performed using a key-
word list. Therefore, the same keywords
were used to search for articles in all data-
bases. Because of the wide range of

keywords, searches related to each mental
disorder category (personality disorders,
anxiety disorders, mood disorders, thought
disorders, sleep disorders, sexual disorders,
EDs, OCD and related conditions, trauma-
related disorders, somatoform disorder and
related conditions, and alcohol/substance-
related disorders) were carried out separate-
ly. A detailed keyword list is shown in
Supplementary material 1.

Inclusion and exclusion criteria

All original articles published in academic
journals from January 1990 to April 2019
were reviewed (total¼ 6933; database
search¼ 6819; manual search¼ 114). The
inclusion criteria were English-language
articles (excluded n¼ 23) and studies on
adults aged �18 years (excluded n¼ 441).
In addition to duplicate records (n¼ 1655)
and studies that did not involve tempera-
ment and character traits or mental disor-
ders (n¼ 1550), the exclusion criteria were i)
conference abstracts (n¼ 62) and articles
without full text or unavailable full text
(n¼ 35); ii) qualitative reports, dissertations
and unpublished papers, experimental stud-
ies and other studies with an unsuitable/
unrelated design (n¼ 1789); iii) studies
containing non-standard interviews and
instruments (according to the DSM and
International Classification of Diseases) for
assessing mental disorders or that did not
use any versions of questionnaires related to
Cloninger’s theory, such as the Temperament
and Character Inventory (TCI),
Temperament and Character Inventory-
Revised (TCI-R), and Tridimensional
Personality Questionnaire (TPQ) to assess
temperament and character (n¼ 342); iv)
studies that examined temperament/character
traits and mental disorders but did not
report relationships between these variables
(n¼ 531); v) studies with non-human sam-
ples (n¼ 10) and those with results for a
single population that were published
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separately in more than one article (n¼ 6);
vi) studies related to other temperament
theories (n¼ 181); vii) non-applicable
case–control/correlation studies, such as
those with less than three or more quanti-
tative studies for each diagnostic category
(n¼ 74); viii) studies on a non-specific dis-
order or that did not report subgroups
(n¼ 11); ix) studies with no control group
(i.e., participants without the main disorder
but with/without other psychiatric disor-
ders) and studies containing normative con-
trols (n¼ 22); x) sectional or longitudinal
studies with no reported correlations or
means (standard deviations) for the base-
line data (n¼ 37) and xi) reports with
low-quality methodology (n¼ 15) based
on the STrengthening the Reporting of
OBservational studies in Epidemiology
(STROBE) statement. These were studies
that failed to report details of the objectives
and methods, such as design and setting,
procedures, samples and sampling, data
sources, tools, variables, statistical meth-
ods, results, discussion and limitations.
Thus, in line with the study objectives, stud-
ies with a cutoff point of �7 on the
STROBE scoring sheet were excluded.

Although studies with non-original data,
such as reviews and meta-analyses, were
excluded from the analysis, the references
of these studies were searched to ensure
that all studies that met the present objec-
tives were identified. Few studies used case–
control designs, except some studies on
borderline personality disorder (BPD) and
antisocial personality disorder (ASPD).
Thus, only correlational studies of person-
ality disorder symptoms were analysed,
and case–control studies were excluded.
Although there were more than three
case–control studies related to BPD and
ASPD, to homogenize the data for all per-
sonality disorders, only correlation studies
related to these two disorders were included
in the meta-analysis. There were enough
case–control studies on the other diagnostic

categories to perform the meta-analysis.
Finally, 149 articles were included in the
meta-analysis.

Evaluation of study quality

The quality of studies was assessed using
the STROBE checklist.25 This 21-item
checklist assesses the quality of a range of
study types, including cross-sectional studies
such as correlation, case–control, and
causal–comparative designs (Supplementary
material 2a). Two members of the research
team (AH and SK) independently conducted
the qualitative evaluation of the articles. Any
disagreement between the two researchers
was resolved through discussion with anoth-
er researcher (KR).

Data extraction

Initially, a data extraction table was
designed to organize the categorization
and recording of the collected data. After
evaluation of study quality and the exclu-
sion of low-quality papers, the data from
each study were entered into a table
designed to record the results. The process
of data synthesis included tabulation and
detailed descriptions of the findings of
each study and the organization of studies
according to the following: author list, year,
geographical region, and samples, including
sample size and mean age (or age range) of
participants, study design, statistical meth-
ods, research instruments, findings (includ-
ing correlations or mean differences related
to the current diagnosis), limitations and
evidence level.

Data synthesis and analysis

Several meta-analyses were performed to
calculate i) the pooled effect size of the cor-
relation coefficients between each of the
temperament/character traits (NS, HA,
RD, Ps, SD, Co and ST) and personality
disorder symptoms; and ii) the standardized
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mean difference (Cohen’s d) of the temper-
ament and character traits between cases
with different types of mental disorders
and controls. Owing to the lack of coverage
of some of the TCI/TPQ subscales in some
studies, the number of studies entered into
the meta-analyses related to each of the
temperament and character traits was
unequal. Studies related to personality dis-
order symptoms were combined according
to sample size and correlations between var-
iables. The unit of analysis was an individ-
ual study, and effect sizes in these
meta-analyses were obtained using the
Fisher z-transformation of correlation coef-
ficients. Estimates of the correlation coeffi-
cients in individual studies were calculated
for each temperament and character trait.
In contrast, studies related to other mental
disorders were combined according to
sample size, mean and standard deviation
of the variables in the case and control
groups. Pooled effect sizes for group differ-
ences (cases vs. controls) are presented with
95% confidence intervals (95% CI).
Finally, effect sizes (Fisher’s z for personal-
ity disorders and Cohen’s d obtained from
case–control studies related to other mental
disorders) were transformed into correla-
tion coefficients. Thus, the temperament
and character traits related to all diagnostic
categories were compared using the same
effect sizes. All hypotheses were tested at a
p-value of <0.05 using the Comprehensive
Meta-Analysis (CMA.2) software (Biostat
Inc., Englewood, NJ, USA).

Egger’s test was used to detect possible
publication bias. Because of heterogeneity
(significant I2 or >50% in 87% of the stud-
ies), pooled estimates of the correlations
and the standardized mean difference were
calculated for all disorders using the
random-effects method.26 We studied the
heterogeneity of the study samples using
the I2 statistic for a 95% CI. A p-value
<0.05 for I2 >50% was considered to indi-
cate significant heterogeneity. The resulting

pooled z-transformed correlation coeffi-
cients were back-transformed (z to r trans-
formation) to the level of original
coefficients to facilitate interpretation of
the results. Additionally, the pooled stan-
dardized mean differences obtained from
the case–control studies were transformed
into correlation coefficients. These correla-
tions were used to obtain a final model
derived from effect sizes (r) of �0.10,
according to Cohen.27

Results

Studies included in the meta-analysis

The systematic literature search produced
6819 articles. Moreover, 114 papers were
identified by author and reference searches.
A total of 149 articles were entered into the
meta-analysis. The study selection process
based on the PRISMA checklist is shown
in Figure 1. The results of the quality eval-
uation of articles using the STROBE check-
list are shown in Supplementary material
2b. The quality of almost 90% of the
articles was medium or higher. The quality
of studies ranged from 9 to 20, and the
median and mean were 16 and 15.1, respec-
tively. These studies were conducted in the
USA (n¼ 30), Italy (n¼ 23), Turkey
(n¼ 13), Japan (n¼ 11), South Korea
(n¼ 9), Germany (n¼ 6), Spain (n¼ 6),
New Zealand (n¼ 6), Belgium (n¼ 5),
Taiwan (n¼ 5), France (n¼ 4), Finland
(n¼ 4), the UK (n¼ 3), Norway (n¼ 3),
Canada (n¼ 3), Brazil (n¼ 3), the
Netherlands (n¼ 2), Sweden (n¼ 2),
Mexico (n¼ 2), Israel (n¼ 2), Poland
(n¼ 1), Serbia (n¼ 1), Croatia (n¼ 1), the
Czech Republic (n¼ 1), Iran (n¼ 1), India
(n¼ 1) and South Africa (n¼ 1). A summa-
ry of the methods/results of the studies and
the extracted information is shown in
Supplementary material 3.

Figure 2 shows the final structure and
system of the temperament and character
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traits related to psychopathology for differ-
ential diagnosis of mental disorders. The
design of this figure was based on the sig-
nificant correlations (r� 0.10) between each
of the temperament and character traits and
all the diagnostic categories entered into the
meta-analysis. Therefore, associations of
<0.10 are not shown in this figure. The tem-
perament and character traits are visible in
dark frames and the different diagnostic
categories in light frames. The different
symbols and lines in this figure are used to
clarify the importance of each of the

temperament and character traits in related
mental disorders.

Twenty-four separate diagnostic classes
were included in the meta-analysis. These
psychiatric disorders comprised paranoid
personality disorder (PPD; n¼ 14), schizoid
personality disorder (SPD; n¼ 14), schizo-
typal personality disorder (STPD; n¼ 12),
ASPD (n¼ 12), BPD (n¼ 14), narcissistic
personality disorder (NPD; n¼ 14), histri-
onic personality disorder (HPD; n¼ 14),
avoidant personality disorder (APD;
n¼ 13), dependent personality disorder

Figure 1. Flow diagram of the study selection process based on the PRISMA statement.
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(DPD; n¼ 14), OCPD (n¼ 13), SAD
(n¼ 8), PD (n¼ 12), generalized anxiety
disorder (GAD; n¼ 4), OCD (n¼ 10),
insomnia (n¼ 4), somatic symptom and
related disorders (SSD; n¼ 7), MDD
(n¼ 35), BD (n¼ 19), SCZ (n¼ 12), AUD
(n¼ 8), SUD (n¼ 7), AN (n¼ 20), BN
(n¼ 15) and binge ED (BED; n¼ 8).
Mood disorders, EDs and personality
disorders were the most frequently studied
disorders. Following Cohen,27 the number
of effect size correlations for each TPQ/
TCI dimension was as follows: HA

(very large¼ 1; large¼ 5; medium¼ 9;
small¼ 5; very small¼ 2), SD (large¼ 6;
medium¼ 9; small¼ 6), Co (medium¼ 5;
small¼ 12), NS (medium¼ 2; small¼ 14;
very small¼ 1), ST (medium¼ 1; small-
¼ 13), RD (medium¼ 1; small¼ 10; very
small¼ 2) and Ps (small¼ 4). Publication
bias was identified for NS: SAD and
MDD; HA: MDD, SCZ, BN, AN; RD:
DPD; Ps: AN; SD: MDD, AN; Co:
MDD, AN (p-values <0.05 for Egger’s sta-
tistic). The publication bias is shown in
Table 1.

Figure 2. Final structure and system of temperament and character traits related to psychopathology
for differential diagnosis of mental disorders based on the comprehensive meta-analysis. All reported
relationships have a significant effect size (r� 0.10).
AN, anorexia nervosa; APD, avoidant personality disorder; ASPD, antisocial personality disorder; AUD,
alcohol use disorder; SUD, substance use disorder; BED, binge eating disorder; BD, bipolar disorder; BN,
bulimia nervosa; BPD, borderline personality disorder; Co, cooperativeness; DPD, dependent personality
disorder; GAD, generalized anxiety disorder; HA, harm avoidance; HPD, histrionic personality disorder;
MDD, major depressive disorder; NPD, narcissistic personality disorder; NS, novelty-seeking; OCD,
obsessive–compulsive disorder; OCPD, obsessive–compulsive personality disorder; PD, panic disorder;
PPD, paranoid personality disorder; Ps, persistence; RD, reward dependence; SAD, social anxiety disorder;
SCZ, schizophrenia; SD, self-directedness; SPD, schizoid personality disorder; SSD, somatic symptom and
related disorders; ST, self-transcendence; STPD, schizotypal personality disorder.
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Relationship of temperament and

character traits with mental disorders

Table 1 shows the meta-analysis results of

the relationship between temperament and
character traits and all mental disorders.

The number of studies and participants,

pooled effect sizes (Fisher’s z for personal-
ity disorders and Cohen’s d for other

mental disorders, transformed to correla-

tion coefficients) with 95% CI, the standard
z score, and p-values are presented sepa-

rately for each mental disorder. The signif-

icant relationships in Table 1 can be

summarized as follows. NS was related to
17 diagnostic categories (positively: PPD,

ASPD, BPD, NPD, HPD, BD, AUD,

SUD, BN, BED; negatively: SPD, APD,
SAD, GAD, OCD, MDD, AN). HA was

positively related to all the diagnostic cate-

gories (except HPD and SUD). RD was
related to 13 diagnostic categories (positive-

ly: HPD and DPD; negatively: PPD, SPD,

STPD, ASPD, NPD, APD, GAD, MDD,
SCZ, AN, BN). Ps was related to 4 diag-

nostic categories (positively: OCPD and

AN; negatively: MDD and SCZ). SD was
negatively related to all diagnostic catego-

ries (except insomnia and AUD). Co was

related to 17 diagnostic categories (all neg-
atively: PPD, SPD, STPD, ASPD, BPD,

NPD, APD, OCPD, SAD, OCD, MDD,

BD, SCZ, SUD, AN, BN, BED), and ST

was related to 14 diagnostic categories (all
positively: PPD, SPD, STPD, ASPD, BPD,

NPD, HPD, DPD, OCPD, insomnia (non-

significant), BD, SCZ, SUD, BN).

Differential diagnosis of mental disorders

by temperament and character traits

Table 2 presents a summary of the meta-

analysis findings. Following Cohen,27 the

significant relationships are shown accord-
ing to five effect size (r) categories: <0.10

(very small), �0.10 but <0.30 (small),

�0.30 but <0.50 (medium), �0.50 but
<0.70 (large) and �0.70 (very large). The
largest effect sizes were found for high HA
(GAD, SAD, PD, OCD, APD, MDD and
SCZ), low SD (SAD, PD, OCD, SCZ,
MDD and BN) and low Co (OCD). In
Table 2, publication bias is shown by the
* symbol. The final psychopathology
model was derived from effect sizes (r)
�0.10 in the current meta-analysis.
Differential diagnoses of mental disorders
using the temperament and character
traits of Cloninger’s psychobiological
theory are shown in Figure 2.

Discussion

The aim of the present study was to explore
the association between the temperament
and character traits of Cloninger’s theory
and mental disorders. The systematic
review showed that a relatively large
number of studies have examined the rela-
tionship between temperament and charac-
ter traits and all mental disorders. The key
findings of this systematic review and meta-
analysis are as follows:

• Although many associations were found,
very few studies have examined trauma-
related disorders such as PTSD, sleep
disorders, sexual dysfunction and some
anxiety disorders (e.g., GAD).

• There are extensive, complex and distinct
relationships between each of the tem-
perament and character traits and the
different types of mental disorders.

• HA and SD are canonical traits
and the core traits associated with
psychopathology.

• Compared with HA and SD, NS and Co
are secondary core traits associated with
psychopathology.

• RD and ST are important traits related
to SCZ and cluster A personality
disorders.
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• Compared with other temperament and
character traits, Ps may show the weak-
est association with psychopathology.

Consistent with previous findings,17–22

the most important finding of the present
meta-analysis was that HA and SD play a
fundamental role in psychopathology. HA
is a biological trait associated with the
behavioural inhibition system, and seems

to have a strong relationship with psycho-
pathology. This trait substantially hinders
an individual’s ability to modulate anxiety
responses. Although HA has been proposed
as an independent trait of other tempera-
ment and character traits, it may have a
negative effect on SD. Conversely, low SD
may facilitate psychopathology if combined
with high levels of HA. This finding has
already been well documented in a review

Table 2. Summary of the meta-analysis findings.

Disorder NSa HAa RDa Psa SDa Coa STa

PPD 0.114 "" 0.199 "" �0.209 ## 0.010 �0.329 ### �0.388 ### 0.125 ""
SPD �0.083 # 0.202 "" �0.321 ### �0.027 �0.184 ## �0.208 ## 0.225 ""
STPD 0.055 0.280 "" �0.134 ## 0.011 0.331 ### �0.237 ## 0.281 ""
ASPD 0.320 """ 0.083 " �0.149 ## �0.017 �0.246 ## �0.321 ### 0.139 ""
BPD 0.237 "" 0.305 """ �0.068 �0.010 �0.476 ### �0.275 ## 0.225 ""
NPD 0.217 "" 0.090 " �0.080 # 0.044 �0.298 ## �0.287 ## 0.170 ""
HPD 0.251 "" 0.006 0.108 "" �0.007 �0.218 ## �0.070 0.209 ""
APD �0.134 ## 0.506 """" �0.108 ## �0.009 �0.441 ### �0.229 ## 0.058

DPD �0.003 0.363 """ 0.174* "" 0.003 �0.354 ### �0.091 0.129 ""
OCPD �0.084 0.207 "" �0.081 0.202 "" �0.245 ## �0.157 ## 0.144 ""
SAD �0.225* ## 0.678 """" �0.113 �0.007 �0.649 #### �0.350 ### �0.048

PD 0.026 0.580 """" 0.150 0.014 �0.568 #### �0.065 0.359

GAD �0.208 ## 0.753 """"" �0.146 ## NC NC NC NC

OCD �0.209 ## 0.601 """" �0.016 �0.038 �0.527 #### �0.431 ### �0.066

Insomnia �0.024 0.346 """ �0.072 0.031 �0.133 �0.090 0.087

SSD �0.038 0.380 """ �0.063 0.050 �0.403 ### �0.037 0.181 ""
MDD �0.119* ## 0.580* """" �0.088 # �0.111 ## �0.511* #### �0.286* ## 0.033

BD 0.136 "" 0.340 """ �0.004 �0.032 �0.389 ### �0.205 ## 0.164 ""
SCZ �0.040 0.482* """ �0.237 ## �0.188 ## �0.551 #### �0.385 ### 0.405 """
AUD 0.148 "" 0.189 "" 0.041 0.022 �0.074 �0.061 0.096

SUD 0.355 """ 0.135 �0.055 �0.063 �0.285 ## �0.239 ## 0.185 ""
AN �0.184 ## 0.389* """ �0.206 ## 0.259* "" �0.347* ### �0.201* ## �0.015

BN 0.152 "" 0.398* """ �0.131 ## �0.011 �0.570 #### �0.286 ## 0.113 ""
BED 0.128 "" 0.355 """ �0.049 �0.046 �0.430 ### �0.207 ## �0.012

*publication bias; asignificant effect size (r) <0.10 (very small, one arrow), �0.10 but <0.30 (small, two arrows), �0.30 but

<0.50 (medium, three arrows), �0.50 but <0.70 (large, four arrows), �0.70 (very large, five arrows).

AN, anorexia nervosa; APD, avoidant personality disorder; ASPD, antisocial personality disorder; AUD, alcohol use

disorder; SUD, substance use disorder; BED, binge eating disorder; BD, bipolar disorder; BN, bulimia nervosa; BPD,

borderline personality disorder; Co, cooperativeness; DPD, dependent personality disorder; GAD, generalized anxiety

disorder; HA, harm avoidance; HPD, histrionic personality disorder; MDD, major depressive disorder; NPD, narcissistic

personality disorder; NS, novelty-seeking; OCD, obsessive–compulsive disorder; OCPD, obsessive–compulsive person-

ality disorder; PD, panic disorder; PPD, paranoid personality disorder; Ps, persistence; RD, reward dependence; SAD,

social anxiety disorder; SCZ, schizophrenia; SD, self-directedness; SPD, schizoid personality disorder; SSD, somatic

symptom and related disorders; ST, self-transcendence; STPD, schizotypal personality disorder; NC, not calculated.
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study by Fassino et al.22 The findings for
each temperament and character trait are
discussed below.

Novelty-seeking (NS)

The present meta-analysis findings support
the third hypothesis that NS is positively
related to all cluster B personality disorders
and PPD. NS showed the strongest rela-
tionship with ASPD, and showed a
weaker negative relationship with APD
and SPD. These findings are consistent
with the claims of Cloninger et al.9,10

Cluster B personality disorders are directly
related to impulsivity, which is a lower-
order NS trait. Both NS and impulsivity
are strongly influenced by dopaminergic
activity.28,29 Previous reports have also
reported a negative relationship between
NS behaviours and the Five Factor Model
(FFM) agreeableness/conscientiousness.29–31

However, because of the lack of previous
review studies on personality disorders,
the present findings are novel.

Of the anxiety disorders, OCD, SAD and
GAD showed a strong negative relationship
with NS, whereas there was no significant
relationship between NS and PD. These
findings are consistent with a previous
review by Kampman et al.20 of studies on
OCD, SAD and PD. Regarding GAD, pre-
vious reviews have been unable to provide a
detailed analysis because of the relative lack
of studies. However, we tried to examine
the relationship between this disorder and
temperamental traits, including NS. The
present analysis confirmed that there was
a negative relationship between GAD and
NS. Regarding mood disorders, NS was
negatively related to MDD and positively
related to BD. This indicates a difference
in the biological roots of the two disorders.
Previous reviews21,22 have also associated
low NS with MDD, but have linked high
NS with BD. The present findings showed
that NS is positively associated with

drug-related disorders (SUD and AUD)
and some EDs, including BN and BED.
Finally, there was a negative relationship
between NS and AN. The present findings
on the associations between temperament
and drug-related disorders and EDs are
consistent with previous reviews.17,18,21,23

Harm avoidance (HA)

The second hypothesis was also supported:
HA was positively related to all diagnostic
categories (except HPD and SUD). This
supports the claims of Fassino et al.22 that
HA is the biological core of personality and
is associated with psychopathology.
However, the HA effect sizes for cluster B
personality disorders (except BPD) were
small; this could be explained by the high
levels of NS in this cluster. The largest
effect sizes for HA were related to GAD,
SAD, OCD, PD, MDD, APD and SCZ,
in that order. These findings are consistent
with previous reviews related to anxiety dis-
orders, mood disorders, thought disorders
and other axis I diagnostic categories.16–
22,32 Some disorders, such as STPD, DPD,
OCPD, PD, SSD and insomnia, showed a
positive relationship with HA but no signif-
icant relationship with NS. These findings
are also novel, and could be used to inform
therapeutic interventions for some person-
ality disorders, insomnia disorder and
somatoform illnesses. Although the present
study provides new information about the
association between temperament and SSD,
our recent comprehensive review explains
the relationship between temperament/
character traits and somatoform
disorders.33

HA was associated with many psycho-
pathological disorders; a particularly inter-
esting finding was its relationship with
GAD. The correlation between HA and
GAD was the only one that had a very
large effect size (�0.70) of all the anxiety
disorder–diagnostic category associations.
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HA is strongly influenced by GABAergic
activity and GABA neurotransmitter
effects.28 This neurotransmitter is a canon-
ical biomarker in the modulation of anxiety
responses, and impairment in GABA func-
tion is often associated with intense feelings
of fear and anxiety.34 SUD showed no sig-
nificant relationship with HA, and (com-
pared with other disorders) AUD was
only moderately related to HA. This is con-
sistent with a previous review by Howard
et al.23 These heterogeneous results for the
correlations between HA and SUD and
between HA and AUD could also be
explained by the difference between type I
and type II personality disorders. Type I
alcoholism, which is influenced by genetic
and environmental factors and begins after
the age of 25 years, is associated with HA.
Conversely, type II alcoholism, which
is genetic and begins before the age of
25 years, is associated with NS.35 A review
by Oreland et al.36 indicates the genetic and
temperamental roots of types of alcoholism.

Reward dependence (RD)

The fourth hypothesis was that there would
be a negative relationship between RD and
symptoms of cluster A personality disor-
ders, SCZ and MDD. Although the find-
ings confirmed this hypothesis, the effect
size associated with MDD was very small.
Additionally, RD was negatively associated
with some eating and anxiety disorders. The
largest effect sizes for RD were for SPD,
SCZ, PPD, AN, ASPD, GAD, STPD and
BN, in that order. Therefore, people with
cluster A personality disorders, EDs and
schizoaffective disorders seem to be most
vulnerable to RD. Although we found no
previous comprehensive reviews or meta-
analyses with which to compare our results,
these findings are consistent with previous
reviews of EDs and schizoaffective disor-
ders.17,21 RD is associated with a lack of
sensitivity to social reward and social

detachment.9,10 Although RD is an inde-

pendent psychobiological factor, the avoi-

dant attachment style and social distance

characteristics of these disorders are likely

to be associated with severe HA.37

According to Cloninger,9 high HA and

RD simultaneously lead to passive avoid-

ance and dependent demanding. DPD and

HPD were both positively associated with

RD. This is consistent with the original

model proposed by Cloninger.9 Attention-

seeking in HPD and a tendency to depen-

dence, extreme intimacy, social attachment

and need for affirmation in DPD are likely

to be behavioural manifestations of RD.

Persistence (Ps)

In support of the fifth hypothesis, high Ps

was associated with OCPD, AN and BN,

and low Ps was associated with MDD and

SCZ. Therefore, the results showed a posi-

tive relationship between Ps and AN and

OCPD and a negative relationship between

Ps and SCZ and MDD. Contrary to expec-

tation, no significant relationship was

found between Ps and BN. Although we

found no previous reviews of OCPD,

approximately 60% of individual studies

found a significant positive relationship

between OCPD and Ps. However, previous

reviews have reported an association

between AN and this temperamental

trait.21,22 Although a review by Miettunen

and Raevuori21 found an association

between low Ps and SCZ, findings from

studies of patients with MDD are not in

line with the present results.19,21,22 Ps has

been studied less than other temperaments

because it is a subscale of RD in the TPQ.

This may have led to biases related to RD

in studies that have used the TPQ.

Self-directedness (SD)

The first hypothesis predicted a negative

relationship between low SD and all
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diagnostic categories. The findings showed
that SD was negatively related to all diag-
nostic categories, except insomnia and
AUD. This finding is consistent with evi-
dence from previous reviews and meta-
analyses17,19,22 and confirms the canonical
role of SD in psychopathology. However,
there is little understanding of the relation-
ships between character traits and sleep dis-
orders and AUD. A review by Oreland
et al.36 mainly focused on temperamental
traits related to AUD rather than character
traits such as SD. Regarding other diagnos-
tic categories, the largest effect sizes for SD
in the present study were related to SAD,
BN, PD, SCZ, OCD, BPD, APD and SSD,
in that order. Therefore, anxiety and schiz-
oaffective disorders, personality disorders,
EDs and somatoform disorders seem to
have the most SD abnormalities. Both SD
and HA seem to play a central role in the
development and progression of mental dis-
orders.22 Low levels of SD indicate low self-
esteem and identity problems, and an
inability to devise long-term goals and
accept responsibility.28 SD is one of the
strongest correlates of the FFM conscien-
tiousness dimension.29 SD is related to
emotional dysregulation, which may
explain its association with development
and progression of mental disorders.38 It
is possible that we found no relationship
between SD and insomnia and AUD
because of the small number of studies on
these disorders included in the analysis.
Future reviews that include more studies
on these disorders may provide different
results.

Cooperativeness (Co)

The sixth hypothesis was that low Co is
related to all personality and anxiety disor-
ders. Our results showed that Co was neg-
atively related to all personality and anxiety
disorders, except HPD, DPD and PD.
Generally, Co was negatively related to

the 17 diagnostic categories. The largest
effect sizes were related to OCD, PPD,
SCZ, SAD and ASPD, in that order.
Therefore, abnormalities associated with
this character trait are not focused on a
specific diagnostic category. This suggests
that the Co dimension is impaired in most
mental disorders, regardless of the type of
diagnosis. Co represents interpersonal rela-
tionships and functions such as empathy
and intimacy. The factor is one of the stron-
gest correlates of FFM agreeableness.29

A review by Fassino et al.22 indicated the
important role of Co in a wide range of
mental disorders. It should be noted that
the number of studies that featured Co
and diagnostic categories was very small:
OCD (n¼ 5), PD (n¼ 5), SAD (n¼ 4),
SSD (n¼ 3), SUD (n¼ 7), AUD (n¼ 6)
and insomnia (n¼ 4). Therefore, additional
studies are needed to further investigate
these associations.

Self-transcendence (ST)

The seventh hypothesis predicted that high
ST would be associated with SCZ, SUD
and all personality disorders. This hypoth-
esis was mostly confirmed, although there
was no association between ST and APD.
ST was positively related to several diag-
nostic categories. The largest effect sizes
were related to SCZ, STPD, SPD, BPD
and HPD, in that order. Although the rela-
tionship between this character trait and
PD was not statistically significant, the
effect size was substantial. ST has been
studied less than the other six components
of Cloninger’s theory. Therefore, our anal-
ysis of this trait was not informed by many
studies. However, the present results
emphasize the key role of this factor in per-
sonality and thought disorders compared
with other diagnostic categories. ST, espe-
cially if associated with SD and Co,
can express maturity and spirituality.
Conversely, when it is associated with low
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SD and Co, it can indicated a serious per-
sonality disturbance.28 ST mainly manifests
in magical thinking, dissociative tendencies
and dysfunctional strategies to overcome
fear and worry. Like other character dimen-
sions, this factor requires further study.

Methodological considerations and
limitations

Almost all the studies included in the pre-
sent meta-analysis were cross-sectional and
showed moderate heterogeneity
(Supplementary material 3). Because of
the relatively small number of longitudinal
studies, it is not possible to infer causal rela-
tionships between temperament/character
traits and psychopathology. Additionally,
illness and/or its treatment may change a
person’s temperament. The meta-analysis
of personality disorders relied on correla-
tional studies, whereas other psychiatric
disorders examined in case–control studies
were analysed using the standard mean dif-
ference. Although the extracted model is
based on the same effect sizes (r) of
�0.10,27 this unavoidable discrepancy in
data analysis should be noted. The case–
control studies of personality disorders
were excluded because of their limited
number. Although this allowed more con-
cordance with the dimensional approach
(without a cutoff point) of DSM-5, case–
control studies provide more valuable
results than correlational studies. In fact,
the samples in the personality disorder stud-
ies were a combination of general and clin-
ical populations. The use of case–control
studies containing samples with a definite
diagnosis of personality disorder may pro-
vide more valid findings. Another limita-
tion is the comorbidity between
personality disorders and other mental dis-
orders. Psychiatric disorders are not usually
independent but are often comorbid with
personality disorders.39,40 This may reflect
the complex relationship between

temperamental traits and mental disorders.

In the present meta-analysis, nearly two-

thirds of studies did not consider personal-

ity disorders comorbid with other mental

disorders. The co-occurrence of personality

disorders with other psychiatric conditions

may lead to severe bias in research findings

and conclusions. This may prompt temper-

ament and character trait abnormalities

caused by personality disorders to be

wrongly attributed to other psychiatric con-

ditions.41–43 This problem characterizes

other psychiatric comorbidities such as

depression, SCZ, and AUD and SUD.

Therefore, future studies should focus on

analysing mental disorders that show no

comorbidity with personality disorders. In

this study, we did not analyse temperament

and character traits in men and women sep-

arately. Because the results of case–control

studies are affected by gender differences,

gender-specific analyses could prevent

potential biases. In particular, most of the

studies in the field of EDs and alcohol/drug

abuse disorders focused on either the female

or male population.
There was little significant publication

bias, and the effect sizes (r) �0.10 used in

the proposed model indicated relatively

strong and significant relationships.

However, it should be noted that there

was significant publication bias associated

with MDD and AN. Because of the small

number of adequate studies, some disorders

(e.g., PTSD and various sleep and sexual

disorders) were not included in the meta-

analysis and the final model. Additionally,

some disorders that were included in the

analysis had few studies, especially on char-

acter dimensions. Therefore, further studies

are needed to confirm the present findings

for SAD, PD, GAD, OCD, insomnia, SSD,

AUD, SUD and BED. Future meta-

analyses are needed with a larger number

of studies to address the challenges encoun-

tered in the present study.
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Conclusions

Generally, a large number of studies
(mainly cross-sectional studies) have
focused on the association between the tem-
perament and character traits of
Cloninger’s theory and mental disorders.
Studies have particularly investigated
mood disorders, EDs, personality disor-
ders, SCZ and some anxiety disorders,
such as PD. There are far fewer studies on
trauma-related disorders, sleep and sexual
disorders, alcohol/drug abuse disorders,
somatoform disorders, OCD and some anx-
iety disorders. The results of this meta-
analysis indicate that HA and SD
(associated with approximately 90% of
mental disorders) are core personality
traits associated with psychopathology.
High levels of HA may engender psychopa-
thology if combined with low SD. Other
temperament and character traits related
to psychopathology include NS and Co
(associated with approximately 70% of
mental disorders), ST (associated with
approximately 55% of mental disorders),
RD (associated with approximately 50%
of mental disorders) and Ps (associated
with approximately 15% of mental disor-
ders). These results indicate that the char-
acter dimensions (particularly SD and Co)
are a useful tool that indicates the presence
and severity of psychopathology. However,
all temperament dimensions (regardless of
whether the relationship between tempera-
ment and mental disorders is positive or
negative) are unique psychobiological
tools for the differential diagnosis of a
wide range of mental disorders.

Although the meta-analyses produced
relatively large effect sizes for most mental
disorders, publication bias related to some
disorders and low evidence levels for more
than 80% of the studies are important chal-
lenges. Lack of access to many case–control
studies of personality disorders and partic-
ipant heterogeneity (evaluation of the

severity of symptoms in clinical and non-
clinical samples) are other important limi-
tations. In addition, most of the studies in
this meta-analysis were conducted in only a
few countries and so are not representative
of the global population. However, the
evidence-based model used in this study
could provide a basis for future studies.
Subsequent studies could focus on disorders
that have received less research attention
and therefore were not included in the pre-
sent model. The mental disorders mentioned
in the above discussion of the study limita-
tions could be the focus of future analysis.
Biomarkers are important in the pharmaco-
therapy of psychopathology. Therefore,
additional studies are warranted that evalu-
ate the differential diagnoses in the current
model.
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