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TYPE D PERSONALITY: A FIVE-FACTOR

MODEL PERSPECTIVE

FILIP DE FRUYTa,* and JOHAN DENOLLETb

aDepartment of Psychology, University of Ghent, H. Dunantlaan 2, B-9000 Gent, Belgium;
bDepartment of Psychology, Tilburg University, The Netherlands

This study investigated the position of Type D (high Negative Affectivity and high Social Inhibition)
within the Five-Factor Model (FFM) of personality. A sample of 155 healthy subjects were administered
the Type D Scale and the NEO-FFI, assessing the FFM traits. Subjects also filled out the General Health
Questionnaire and the Job Stress Survey. Negative Affectivity was positively correlated with Neuroticism
(0.74) and negatively with Conscientiousness (�0.38), Agreeableness (�0.37), and Extraversion (�0.35).
Social Inhibition was negatively correlated with Extraversion (�0.61) and Conscientiousness (�0.40) and
positively with Neuroticism (0.50). Type D subjects reported more somatic distress ( p<0.0001), anxiety
( p<0.0001) and depression ( p<0.01) than non-Type D subjects. An alternative one-dimensional representa-
tion of the D-traits was suggested, conceptualized as a dimension ranging from neurotic introversion with
relatively low conscientiousness to stable extraversion with relatively high conscientiousness. These findings
are discussed in the light of the renewed interest in psychology for type versus dimensional representations
of individual differences.

Keywords: Type D; Five-Factor Model; Assessment; Psychological distress

Accumulating evidence suggests that inhibition of the expression of emotions may
be associated with negative effects on subjective and objective health status, and
well-being (Pennebaker and Traue, 1993; Temoshok, 1993; Gross and Levenson,
1997; Vingerhoets et al., 1997). This evidence is accompanied by a strong interest in
the conceptualization and measurement of the non-expression of emotions. Several
inhibitory constructs and repressive coping styles have been suggested to explain the
relationship between behavior and health outcomes (Myers, 1995, 1998), among
them the ‘‘distressed’’ personality type or Type D (Denollet et al., 1996).
Type D is based on the notion that emotional stress as a risk factor for poor health

outcomes (i) reflects a relatively stable psychological characteristic and (ii) entails
the presence of a wide variety of negative emotions as well as the non-expression of
emotions. In other words, Type D refers to individuals who simultaneously tend to
experience negative emotions and tend to inhibit self-expression in social interaction.
Negative Affectivity is a broad personality trait that refers to the tendency to experience
negative emotions (Watson and Clark, 1984). This tendency, for instance, has also been
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observed in a substantial proportion of cardiac patients (Denollet, 1991). Social
Inhibition is another broad personality trait that refers to the tendency to inhibit the
expression of emotions and behavior in social interactions (Asendorpf, 1993). Hence,
Type D is defined by a high score on both negative affectivity and social
inhibition. Cardiac patients with this Type D profile are not only at risk for emotional
distress (Denollet, 1998) but also for adverse cardiac events (Denollet et al., 1996;
Denollet and Brutsaert, 1998).
The main objective of the present study was to examine how the Type D construct

can be understood in terms of the Five-Factor Model of personality, a comprehensive
and popular trait taxonomy describing the basic dimensions of personality. With
respect to this issue, the advantages and disadvantages of a type versus a dimensional
approach for the structural representation of health-related traits will be discussed.
A secondary objective was to validate the Type D construct against self-reported
health complaints in a non-clinical sample.

Personality Types and Cardiovascular Health

Research on the relationship between psychosocial stress and coronary heart disease
(CHD) was dominated in the seventies and eighties by work on the type-A behavior
pattern. Initially, a cluster of diverse symptoms and behavioral signs were involved
in the characterization of this type-A but, eventually, hostility was considered to
be one of the core features (Dembroski et al., 1989). Although there still is controversy
surrounding the validity of the type-A construct and the mechanisms behind the rela-
tionship with CHD, one cannot deny that this line of research has influentially
shaped research, theorizing, and conferencing (Matthews, 1988).
A more recent and promising line of research is the work on Type D, a personality

type predicting long-term mortality in CHD patients, independently of established
biomedical risk factors (Denollet et al., 1995; Denollet et al., 1996; Denollet and
Brutsaert, 1998). Type D patients are individuals experiencing negative affect, com-
bined with a tendency to inhibit the expression of this distress in social interactions.
In a 6–10 year follow-up study, Denollet et al. (1996) found that CHD patients identi-
fied as Type D had a four-fold risk of death compared with non-Type D patients.
Mortality was also associated with impaired left ventricular function, three-vessel
disease, low exercise tolerance, and a lack of thrombolytic therapy after myocardial
infarction. However, Type D remained a significant predictor of both cardiac and
non-cardiac mortality, over and above the biomedical risk factors. It was especially
the interaction of negative affect combined with emotional inhibition that was associ-
ated with a worse CHD prognosis. In a subsequent study, Denollet and Brutsaert
(1998) demonstrated that emotional distress in these patients was unrelated to disease
severity, but reflects individual differences that are stable over time and consistent
across situations. Eventually, the trait-like character of the Type D pattern led to the
construction of the Type D Scale-16 (DS16) (Denollet, 1998), a self-report measure
to assess the Type D in clinical research and practice. The findings of a prospective
5-year follow-up study confirmed that Type D as assessed by the DS16 predicted
adverse cardiac events in patients with CHD, after controlling for biomedical risk
factors and depressive symptoms (Denollet et al., 2000). Validation of Type D
personality against models of mainstream personality is largely lacking, however.

672 F. DE FRUYT AND J. DENOLLET
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The Five-Factor Model

Although consensus is far from complete (Eysenck, 1991, 1992; Brand, 1994; Pervin,
1994; Block, 1995), several personality psychologists agree that five orthogonal factors
can be considered as the basic dimensions underlying personality traits. These factor-
analytically derived dimensions are usually labeled as Extraversion, Agreeableness,
Conscientiousness, Neuroticism/Emotional Stability and finally Intellect/Culture
(John, 1990). This so-called Big Five model evolved from the study of the natural
language, more specifically from factoring self-ratings on personality descriptive
adjectives.
Inspired by this lexical research, Costa and McCrae (1989) expanded their initial

NEO-model, including scales to assess Neuroticism, Extraversion and Openness, to
the Five-Factor Model (FFM), appending scales to assess the missing factors of
Agreeableness and Conscientiousness. The attractive features of the FFM are that it
serves as a framework to conduct systematic research and that it advances an integra-
tion of the diversity of individual differences measures (McCrae and Costa, 1996).
Costa and McCrae developed the NEO-PI-R (1992), a hierarchical questionnaire to
assess the five factors and their lower-level traits, that evolved to one of the standard
instruments to assess the five factors in research and for applied purposes. The FFM
has influentially shaped the field (De Fruyt and Mervielde, 1998), introducing a dimen-
sional conceptualization of adaptive and maladaptive person characteristics (Widiger
and Trull, 1992; Costa and Widiger, 1994), instead of the well-known discrete type
and symptom cluster approach, that was and still is predominant in clinical and
diagnostic thinking.
Two questions arise with respect to the study of Type D. First, how is the Type D

best understood in terms of the FFM? If we can describe the Type D in five-factor
terms, it might be possible to assess the Type D with omnibus personality question-
naires, enabling a re-analysis of published studies and data sets, and enhancing a
meta-analysis of the association between Type D and CHD outcome. An example of
a successful application of the FFM to organize the data for a meta-analysis is
Barrick and Mount’s work (1991; Mount and Barrick, 1998) on the relationship
between personality traits and job performance. Second, what is the relative merit of
a dimensional versus a type approach in the study of D-characteristics? The FFM pro-
poses a dimensional representation of traits, suggesting that trait scores have a contin-
uous rather than a bimodal distribution. The Type D, however, is conceptualized as a
discrete type, and denotes individuals identified from a median-split on continuous
Negative Affect and Social Inhibition scales. A core question is whether this trait
pattern is best understood in terms of a discrete type approach – as suggested – or
whether a dimensional representation is more favorable. The type-approach is in
essence bimodal, distinguishing Type Ds from non-Type Ds, contrary to a dimensional
representation, suggesting that subjects’ trait scores vary along a continuum.
The objectives of the present study were therefore two-fold. First, the representation

of the Type D in the FFM framework was investigated in a sample of healthy individ-
uals. The second objective was more exploratory and aimed to examine an alternative
conceptual representation of the D-characteristics. The validity of this alternative
to predict health-related outcomes, such as perceived job stressors and self-reported
general health and well-being, was also examined. It was hypothesized that the Type D
individuals would differentiate from the non-Type Ds on the personality and the

TYPE D PERSONALITY 673
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self-reported general health and well being measures, but not on the job stress indices.
Usually, one expects a relationship between neuroticism related traits and stress
measures. However, the job stress measure used in this study was specifically
constructed to limit this rating bias, mainly focusing at stressors in the workplace
and instructing the respondent to compare the severity of stressors with a target item
that was found in previous work to produce a moderate amount of stress
(Spielberger and Vagg, 1999). These instructions result in more balanced ratings
around the target-item per individual, limiting the expected rating bias. The convergent
validity of an alternative conceptualization of the D-traits is thus demonstrated when
it shows a similar correlation pattern as the Type D constituting scales with the
FFM personality measures and the general health and well-being indices, whereas
discriminant validity is demonstrated when it is not substantially related to job stress
measures.

METHOD

Participants

A sample of 95 policemen and 60 nurses, all employees of a large Flemish city, partici-
pated in this study to identify job stressors. The sample included 85 women and 66 men;
4 subjects did not specify gender. They were on average 32 years, with a minimum of
20 years and a maximum of 56 years. Participation was voluntary and anonymous.
Participating departments were selected by the employer, by mutual arrangement
with the trade unions. Questionnaires were distributed at the workplace. Individuals
were requested to fill in the questionnaires at home and return the inventories to the
research agency that was organizing the job stress survey. Nearly 30% of the eligible
subjects returned questionnaires. No data were eligible on the non-respondents.

Questionnaires

DS16/DS24 Empirical and structural criteria were used in previous research to devise
the DS16, comprising an 8-item Negative Affectivity and an 8-item Social Inhibition
scale (Denollet, 1998). These scales were found to be reliable (�¼ 0.89 and 0.82; test–
retest¼ 0.78 and 0.87), and Type D as measured by the DS16 was associated with
depressive symptoms (Denollet, 1998) and increased risk for cardiac events (Denollet
et al., 2000) in CHD patients. In the present study, we used an extended version of
this scale (DS24), including 3 facet scales (4 items each) for the Negative Affectivity
(NA) and Social Inhibition (SI) domains. The Negative Affectivity domain includes
facets to assess Insecurity related to the Self, Dysphoria and Tension. Social
Inhibition can be decomposed in Insecurity related to Others, Reticence and
Withdrawal. Type D individuals are identified from a median-split on the Negative
Affect and Social Inhibition scales, combining high Negative Affect with high Social
Inhibition.

NEO-FFI (Costa and McCrae, 1992; Hoekstra et al., 1996). The NEO-FFI is the
short form of the NEO-PI-R, including 60 items, with 12 item-scales to assess the
domains of Neuroticism (N), Extraversion (E), Openness (O), Agreeableness (A) and

674 F. DE FRUYT AND J. DENOLLET
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Conscientiousness (C). The psychometric characteristics of this adaptation are
satisfactory (Hoekstra et al., 1996; De Fruyt and Mervielde, 1998).

Job Stress Survey (JSS; Spielberger and Vagg, 1999). The JSS was developed to enable
a quick assessment of job stress and comprises 30 items that were identified in a range
of occupations as main determinants of job stress. The JSS includes two subscales, i.e.
job pressure and lack of organizational support, and assesses both the severity and
frequency of occurrence of these stressors. An overall Job Stress Index can be
calculated, as well as an interaction of severity and frequency measures. The JSS
factor structure has proven to be easily replicable in different Western-European trans-
lations and has comparable good psychometric characteristics as reported for the US
version (Spielberger and Vagg, 1999; Haseth, in press).

General Health Questionnaire (GHQ28; Goldberg, 1978; Koeter and Ormel, 1991).
The 28-item form of the General Health Questionnaire (GHQ28) was used as a cri-
terion measure, including factor scales to assess Somatic complaints, Anxiety and
Sleeping problems, Inefficient work and Depression. The GHQ28 is widely used in
research as a marker of self-reported health status and well-being. The reliabilities of
the factorscales are usually greater than 0.80 (Koeter and Ormel, 1991).

Analyses

Pearson correlations were calculated to investigate Type D–FFM relationships and the
relationships with criterion measures. Regression analysis was used to examine the
amount of shared variance between the NA and SI scales and the FFM dimensions.
An alternative conceptualization of the Type D characteristics, entitled the D-factor,
was constructed by extraction of the first unrotated component of a principal compon-
ent analysis. Finally, hierarchical regression analysis was used to evaluate whether a
comprehensive trait model such as the FFM predicts D-factor variance over
and above the D-type facet scales. If the FFM dimensions would significantly and
substantially add to the prediction of the D-factor scores, then one might assume
that the content of the D-factor is different from the content covered by the broadest
operationalisation of the Type D, i.e., scales at the facet level. Such a finding would
question both the validity and equivalence of the alternative conceptualization.
The six facet scales of the DS24 were entered in a first step, followed by the
NEO-dimensions in a second step.

RESULTS

Type D–FFM Relationships

The correlations between the dimensions of the FFM and the scales used to identify
individuals as Type D are described in Table I. The FFM correlations with both the
short and the extended scales to assess Negative Affectivity and Social Inhibition are
reported. NA is strongly correlated with Neuroticism (r¼ 0.68 and 0.74; both
p<0.001) and correlates negatively, but to a lesser extent, with Extraversion
(r¼�0.42 and �0.35; both p<0.001), Agreeableness (r¼�0.42 and �0.37; both
p<0.001) and Conscientiousness (r¼�0.43 and �0.38; both p<0.001). SI is negatively

TYPE D PERSONALITY 675
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related to Extraversion (r¼�0.52 and �0.61; both p<0.001) and to a lesser extent to
Conscientiousness (r¼�0.38 and �0.40, both p<0.001). Furthermore, SI correlates
about r¼ 0.50 ( p<0.001) with Neuroticism.
The regression analyses reported in Table II demonstrate that about half of the var-

iances of the NA [F(5,114)¼ 25.34, p<0.001 for the DS16; F(5,114)¼ 30.67, p<0.001
for the DS24] and SI, [F(5,114)¼ 18.40, p<0.001 for the DS16; F(5,114)¼ 20.70,
p<0.001 for the DS24] scales are predicted by the FFM dimensions. NA is mainly
predicted by Neuroticism (std �¼ 0.55, p<0.001 for the DS16; std �¼ 0.69, p<0.001
for the DS24), whereas SI is negatively predicted by Extraversion (std �¼�0.40,
p<0.001 for the DS16; std �¼�0.49, p<0.001 for the DS24) and positively by
Neuroticism (std �¼ 0.30, p<0.001 for the DS16; std �¼ 0.28, p<0.001 for the
DS24). There are marked differences between the DS16 and DS24 scales. The NA
scale of the DS16 is additionally negatively predicted by Agreeableness (std �¼�0.16,
p<0.05), whereas Agreeableness predicts the SI scale positively (std �¼ 0.20, p<0.05)
and Openness contributes negatively to the SI scores (std �¼�0.24, p<0.001). The
DS16 scales are thus more heterogeneous in terms of their representation within the
FFM compared to their DS24 counterparts.

Alternative Conceptualizations

The substantial correlations among the DS24 NA and SI scales (r¼ 0.59, p<0.0001)
and their similar correlation pattern with the FFM warranted examination of an

TABLE II Regression parameters of NEO-FFI scales predicting Type D subscales

Type D scales

DS16 DS24

Negative Affectivity Social Inhibition Negative Affectivity Social Inhibition

Std � Std � Std � Std �

Neuroticism 0.55*** 0.30*** 0.69*** 0.28***
Extraversion �0.12 �0.40*** �0.03 �0.49***
Openness 0.04 �0.24*** 0.09 �0.12
Agreeableness �0.16* 0.20* �0.11 0.08
Conscientiousness �0.08 �0.17 �0.03 �0.10

R2 0.53*** 0.45*** 0.57*** 0.48***

*p<0.05; **p<0.01; ***p<0.001.

TABLE I Correlations between Type D scales and FFM dimensions

DS16
Negative

Affectivity

DS16
Social

Inhibition

DS24
Negative

Affectivity

DS24
Social

Inhibition

Neuroticism 0.68*** 0.49*** 0.74*** 0.50***
Extraversion �0.42*** �0.52*** �0.35*** �0.61***
Openness �0.04 �0.23* �0.02 �0.12
Agreeableness �0.42*** �0.14 �0.37*** �0.24**
Conscientiousness �0.43*** �0.38*** �0.38*** �0.40***

*p<0.05; **p<0.01; ***p<0.001.

676 F. DE FRUYT AND J. DENOLLET
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alternative structural representation of the variance enclosed in the DS24 items.
Factoring the DS24 at the item-level shows a first component that explains 30% of
the variance. The second and third components account for smaller proportions of
the variance, i.e. 8.99 and 5.64%, respectively. Inspection of the scree plot shows a con-
siderable drop after the first component. Therefore, we extracted the first unrotated
component and calculated factor scores for this dimension. The first unrotated
component is assumed to provide the best estimate of the variance shared by a group
of related measures (Jensen, 1998). This operation has important conceptual
consequences, because it involves a shift from a type towards a one-dimensional
representation of the D-characteristics.
The correlations of the NA and SI scales with this unrotated factor, further on

entitled the D-factor, are reported in Table III. The high correlations (both r¼ 0.88,
p<0.001) suggest that the unrotated component clearly represents the constituting ele-
ments of the Type D. The D-factor strongly correlates with Neuroticism (r¼ 0.71,
p<0.001), and correlates substantially negatively with Extraversion (r¼�0.57,
p<0.001), Conscientiousness (r¼�0.50, p<0.001) and to a lesser extent with
Agreeableness (r¼�0.32, p<0.001). Openness is not empirically linked to the D-traits.

Validity of Type D in a Non-Clinical Sample

Using median splits on the DS24 Negative Affectivity and Social Inhibition scales, 48
subjects were classified as Type D (i.e. above median on both scales) and 87 as
non-Type D. Mean scores for perceived job stress and general health and well-being
for Type D and non-type subjects are reported in Table IV. Subjects identified
as Type D do not differ significantly from the non-Type Ds with respect to experiencing
job stress. The Type Ds, however, report significantly more somatic complaints
[F(1,126)¼ 18.50, p<0.001], anxiety and sleeping problems [F(1,125)¼ 20.75,

TABLE III Correlates of the D-factor

External correlate D-factor ( p)

DS24 negative affectivity 0.88***
DS24 social inhibition 0.88***

Neuroticism 0.71***
Extraversion �0.57***

Openness �0.07
Agreeableness �0.32***
Conscientiousness �0.50***

JSS severity pressure 0.16
JSS severity lack of support �0.05
JSS frequency pressure 0.17
JSS frequency lack of support 0.22*
JSS index 0.25*

GHQ28-somatisation 0.29**
GHQ28-anxiety–sleeping problems 0.34***
GHQ28-inefficient work 0.09
GHQ28-depression 0.28**
GHQ28-total score 0.38***

JSS: Job Stress Survey (Spielberger and Vagg, 1999); NEO:
NEO-FFI (Costa and McCrae, 1992), GHQ28: General
Health Questionnaire 28 (Goldberg, 1978), *p<0.05;
**p<0.01; ***p<0.001.

TYPE D PERSONALITY 677
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p<0.001] and they obtain higher scores on the GHQ28 Depression scale
[F(1,126)¼ 10.10, p<0.01]. They further obtain higher scores for Neuroticism
[F(1,124)¼ 43.47, p<0.001], and lower scores for Extraversion [F(1,120)¼ 37.61,
p<0.001], Conscientiousness [F(1,122)¼ 29.86, p<0.001] andAgreeableness [F(1,119)¼
7.71, p<0.01].
Validities for the D-dimensional representation are reported in Table III. There are

only small to moderate non-significant correlations with JSS measures, except for a sig-
nificant but small correlation with the JSS Frequency measure for Lack of
Organizational support (r¼ 0.22, p<0.05). This relationship is further reflected in the
general JSI index (r¼ 0.25, p<0.05), an aggregate measure combining both severity
and frequency of the 30 job stressors identified in the JSS. However, the D-factor
shows substantial positive correlations with GHQ28 scales assessing health and
well-being, r ranging from 0.28 to 0.38 (all p<0.01). The correlation pattern for the
D-factor parallels the observed differences for the Type D construct.
The results of the stepwise hierarchical linear regression analysis are reported in

Table V. The results show that 74% ( p<0.001) of the D-factor variance is explained
by the D-type facet scales. Especially, the NA facet scale Insecurity/Self (std �¼ 0.40,
p<0.001) and the SI-Reticence (std �¼ 0.31, p<0.001) and Withdrawal (std �¼ 0.30,
p<0.001) scales significantly predict D-factor scores. The other DS24 facet scales do
not significantly contribute to the prediction. The NEO-FFI scales add about 4%
(R2 change: p<0.001) to the prediction over and above the DS24 facet scales. This
addition, although significant, is not very substantial. More specifically, the Conscien-
tiousness (std �¼�0.17, p<0.01) and, to a lesser extent, Neuroticism (std �¼ 0.15,
p<0.05) domains significantly add to the prediction.

DISCUSSION

The core features of the Type D, i.e. NA and SI, could be easily represented in a com-
prehensive trait taxonomy such as the FFM. NA was primarily related to Neuroticism,

TABLE IV Validity criteria : JSS, GHQ28 and NEO-FFI scores for Type D and non-Type D subjects

Type D (N¼ 48) Non-Type D (N¼ 87) FP

JSS severity pressure 50.46 46.56 2.90
JSS severity lack of support 51.00 52.72 0.48
JSS frequency pressure 36.91 31.72 1.55
JSS frequency lack of support 26.20 21.11 1.97
JSS index 16.69 12.75 3.15

GHQ28-somatisation 13.72 10.80 18.50***
GHQ28-anxiety/sleeping problems 14.11 11.14 20.75***
GHQ28-inefficient work 13.22 13.04 0.20
GHQ28-depression 9.07 7.70 10.10**
GHQ28-total score 50.39 42.51 21.78***

NEO-neuroticism 32.83 26.00 43.47***
NEO-extraversion 40.84 46.21 37.61***
NEO-openness 36.20 37.55 1.71
NEO-agreeableness 43.02 45.51 7.71**
NEO-conscientiousness 42.83 48.04 29.86***

***p<0.001; **p<0.01.
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with substantial negative correlations with Conscientiousness, Extraversion and
Agreeableness. The magnitude of the correlations was slightly dependent whether the
short or the extended Type D domain scales were used to assign Type D membership.
The correlation pattern for the SI characteristic was very similar for Openness,
Agreeableness, and Conscientiousness, but the scale correlated most strongly with
Extraversion (negatively) but also with Neuroticism. Neuroticism and Extraversion
(reversed) seemed to be the core features of the Type D, suggesting that Type D could
best be described in the circumplex formed by the Neuroticism and the Extraversion
dimensions, with the D-persons assigned to the NþE-segment. These two main trait
dimensions explained about half of the variance of the D-construct. On the one
hand, they are dimensions assessed by most personality inventories, enhancing a
meta-analysis to replicate the Type D – cardiovascular health status associations. On
the other hand, the present data also suggested that the Type D scales were not identical
to standard N and E measures. Social Inhibition, for example, refers to pervasive indi-
vidual differences in non-expression, withdrawal, and insecurity when with others. This
global trait is closely related to the interpersonal but not to the intrapsychic dimension
(i.e. positive affect, energy, excitement seeking) of extraversion (Denollet, 1998).
The FFM–Type D relationships do not discredit the type approach that is predomi-

nant in the study of health and disease. Diagnostic classification has always been
prominent in medical and clinical thinking, whereas a variable-oriented approach
is more suited for research and has evolved to the main research tool in differential
psychology today (Bergman and Magnusson, 1998). The usefulness of combining the
dimensional and the type approach has been recently discussed by Mervielde and
Asendorpf (2000). In a discussion of variable-centered and person-centered approaches
to personality, they suggest to classify individuals in discrete types according to their
scores on basic personality dimensions. Similar proposals have been formulated by

TABLE V Stepwise hierarchical regression results with D-facet scales
(Step 1) and NEO-FFI dimensions (Step 2) predicting D-factor scores

D-factor, Std �

Step 1 Step 2

Step 1
NA-insecurity/self 0.40*** 0.29***
NA-dysphoria �0.09 �0.05
NA-tension 0.04 0.02
SI-insecurity/others �0.07 �0.07
SI-reticence 0.31*** 0.32***
SI-withdrawal 0.30*** 0.29***

Step 2
NEO-N 0.15*
NEO-E 0.08
NEO-O 0.02
NEO-A 0.00
NEO-C �0.17**

R2 0.74*** 0.78***
R2 change 0.04***

NA: Negative Affectivity; SI: Social Inhibition; *p<0.05; **p<0.01; ***p<0.001.
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Costa and McCrae (1998) for the industrial and organizational psychology area, defin-
ing six discrete personality styles based on pairings of two dimensions of the FFM. The
results of the present study demonstrate that a general comprehensive trait model is
useful to study health related traits and types such as Type D.
Given the substantial shared variance by the scales defining Type D, a dimensional

representation of the D-characteristics was suggested, formed by the first unrotated
factor resulting from factoring the DS24 at the item level. The first unrotated compo-
nent is thought to provide the best estimate of the variance shared by a group of
correlated items. This operation includes a conceptual shift, from a type to a one-
dimensional trait construct. In terms of the FFM, the resulting D-factor represents
trait variance ranging from Neurotic Introversion to Stable Extraversion. Furthermore,
the factor is strongly negatively correlated with Conscientiousness. The position of this
D-factor within the FFM corresponds to Cloninger’s Harm Avoidance temperament
dimension (Zuckerman and Cloninger, 1996; De Fruyt et al., 2000) and Gray’s
anxiety factor (Gray, 1982). Both Cloninger (Cloninger et al., 1994) and Gray link
their dimensions to monoamine neurotransmitter systems as a basis for explaining
trait differences. The observed similarities between the D-factor and Cloninger’s and
Gray’s dimensions open new perspectives to study the biological basis of the D-traits.
The Type D typology differentiated among criteria where it was supposed to denote

differences, underscoring its validity. With respect to the NEO-scales, large differences
were observed for N, E, C and a smaller difference for A. The relationship between
Type D and low scores on conscientiousness is of special interest, given the fact that
low conscientiousness scores have been shown to predict mortality over the life span
(Friedman et al., 1993). Furthermore, Type D individuals obtained higher scores
on all affect-related GHQ28-scales, but not on the job stress measures. The D-factor
correlates resembled the pattern observed for the Type D, with an exception for one
JSS subscale. Participants demonstrated considerable variation on the job stress indices,
comparable to population-based research, limiting the possibility that range restriction
was responsible for the weak correlations.
In order to evaluate whether the alternative conceptualization did not capture

variance beyond the DS24 facet scales, the predictive validity of the FFM-scales over
and beyond the DS24 subscales was examined. Hierarchical multiple regression analysis
indicated that D-factor scores could be predicted to a large extent (74%) by three of the
DS24 facet scales, i.e. NA-Insecurity/Self, SI-Reticence and SI-Withdrawal. The
remaining facet scales did not significantly add to the prediction. The NEO-FFI-
scales significantly added variance in this dimensional model, but the amount of addi-
tional explained variance was limited to 4%. Two of the Big Five, i.e. Neuroticism and
Conscientiousness added to the prediction over and above the DS24 facet scales.
Standing on the D-factor is thus best understood in terms of the DS24 inventory,
with slight contributions from Conscientiousness and Neuroticism. These results
suggest that the D-factor mainly assessed the D-traits, underscoring its content validity.
The present findings do not provide evidence for replacing the Type D construct by

the D-factor. We feel that the two conceptualizations deserve more attention and have
both their strengths and weaknesses. The D-factor conceptualization probably better
highlights the position of the D-traits in other personality descriptive and temperament
systems, such as Cloninger’s temperament and character model or Gray’s biopsycholo-
gical personality model. The careful positioning in more biological oriented personality
descriptive systems may enhance our understanding of the mechanisms behind the
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D-traits. The diagnostic classification based on a median-split procedure using the NA
and SI scales has been shown to reliably predict major health outcomes in patients with
CHD (e.g. Denollet et al., 2000). This classification, however, may be dependent from
sample characteristics and the distribution of NA and SI scores. Positively or negatively
skewed distributions for the NA and SI scales imply a relative danger of misclassifica-
tion of Type D subjects, especially when no population-based classification cut-offs are
available.
The position of the Type D within the FFM framework should be further examined

using the more comprehensive NEO-PI-R (Costa and McCrae, 1992), assessing higher
and lower level traits. The present study is preliminary with respect to the proposed
alternative representation of Type D. First, Type D was delineated primarily from
research on patients suffering from CHD. The alternative representation in the present
study was based on research with healthy subjects. In addition, only about 30% of the
potential participants filled out the questionnaires, further limiting the generalizability
of the present results. Furthermore, the present validity research involved the prediction
of subjective rather than objective health parameters, such as CHD or mortality.
Therefore, the present analyses should be replicated in independent research, involving
CHD patients and predicting the objective criteria for which the Type D and its
measures were initially designed. Finally, the present findings corroborate the validity
of the Type D construct as a predictor of emotional distress in non-clinical samples.

Acknowledgement

The authors are much indebted to Luc Swinnen of Different BVBA for making the data
available for analyses.

References

Asendorpf, J.B. (1993). Social inhibition: a general-developmental perspective. In: Traue, H.C. and
Pennebaker, J.W. (Eds.), Emotion, Inhibition, and Health, pp. 80–99. Hogrefe & Huber, Seattle, WA.

Barrick, M.R. and Mount, M.K. (1991). The big five personality dimensions and job performance: a meta-
analysis. Personnel Psychology, 44, 1–26.

Bergman, L.R. and Magnusson, D. (1998). Individual development and health: a person-oriented perspective.
Reports from the Department of Psychology Stockholm University. Nr. 852.

Block, J. (1995). A contrarian view of the five-factor approach to personality description. Psychological
Bulletin, 117, 187–215.

Brand, C.R. (1994). How many dimensions of personality? The ‘‘Big 5’’, the ‘‘Gigantic 3’’ or the
‘‘Comprehensive 6’’? Psychologica Belgica, 34, 257–273.

Cloninger, C.R., Przybeck, T.R., Svrakic, D.M. and Wetzel, R.D. (1994). The Temperament and Character
Inventory (TCI): A Guide to its Development and Use. Center for Psychobiology of Personality,
St. Louis, MO.

Costa, P.T. Jr. and McCrae, R.R. (1989). The NEO-PI/NEO-FFI Manual Supplement. Psychological
Assessment Resources, Odessa, FL.

Costa, P.T. Jr. and McCrae, R.R. (1992). NEO-PI-R. Professional Manual. Psychological Assessment
Resources, Odessa, FL.

Costa, P.T. Jr. and McCrae, R.R. (1998). Manual Supplement for the NEO4. Psychological Assessment
Resources, Odessa, FL.

Costa, P.T. Jr. and Widiger, T.A. (Eds.) (1994). Personality Disorders and the Five-Factor Model of
Personality. American Psychological Association, Washington, DC.

De Fruyt, F. and Mervielde, I. (1998). The assessment of the big five in the Dutch language domain.
Psychologica Belgica, 38, 1–22.

TYPE D PERSONALITY 681



D
ow

nl
oa

de
d 

B
y:

 [U
ni

ve
rs

ite
it 

V
an

 T
ilb

ur
g]

 A
t: 

16
:0

8 
15

 A
pr

il 
20

08
 

De Fruyt, F., Van De Wiele, L. and Van Heeringen, C. (2000). Cloninger’s psychobiological model of
temperament and character and the five-factor model of personality. Personality and Individual
Differences, 29, 441–452.

Dembroski, T.M., MacDougall, J.M., Costa, P.T. Jr. and Grandits, G. (1989). Components of hostility as
predictors of sudden death and myocardial infarction in the multiple risk factor intervention trial.
Psychosomatic Medicine, 51, 514–522.

Denollet, J. (1991). Negative affectivity and repressive coping: pervasive influence on self-reported mood,
health, and coronary prone behavior. Psychosomatic Medicine, 53, 538–556.

Denollet, J. (1998). Personality and coronary heart disease: the type-D scale-16 (DS16). Annals of Behavioral
Medicine, 20, 209–215.

Denollet, J. and Brutsaert, D.L. (1998). Personality, disease severity, and the risk of long-term cardiac events
in patients with a decreased ejection fraction after myocardial infarction. Circulation, 97, 167–173.

Denollet, J., Sys, S.U. and Brutsaert, D.L. (1995). Personality and mortality after myocardial infarction.
Psychosomatic Medicine, 57, 582–591.

Denollet, J., Sys, S.U., Stroobant, N., Rombouts, H., Gillebert, T.C., and Brutsaert, D.L. (1996). Personality
as independent predictor of long-term mortality in patients with coronary heart disease. The Lancet, 347,
417–421.

Denollet, J., Vaes, J. and Brutsaert, D.L. (2000). Inadequate response to treatment in coronary heart
disease: adverse effects of type-D personality and younger age on 5-year prognosis and quality of life.
Circulation, 102, 630–635.

Eysenck, H.J. (1991). Dimensions of personality: 16-, 5- or 3 criteria for a taxonomic paradigm. Personality
and Individual Differences, 12, 773–790.

Eysenck, H.J. (1992). Four ways five factors are not basic. Personality and Individual Differences, 13, 667–673.
Friedman, H.S., Tucker, J.S., Tomlinson-Keasy, C., Schwartz, J.E., Wingard, D.L. and Criqui, M.H. (1993).

Does childhood personality predict longevity? Journal of Personality and Social Psychology, 65, 176–185.
Goldberg, D. (1978). General Health Questionnaire. NFER-Nelson Publishing Company, Windsor, Berkshire,

UK.
Gray, J.A. (1982). The Neuropsychology of Anxiety: An Enquiry into the Function of the Septohippocampal

System. Oxford University Press, New York.
Gross, J.J. and Levenson, R.W. (1997). Hiding feelings: the acute effects of inhibiting negative and positive

emotion. Journal of Abnormal Psychology, 106, 95–103.
Haseth, K. (in press). The Norwegian adaptation of Spielberger’s Job Stress Survey (JSS). In: Spielberger,

C.D. and Sarason, I.G. (Eds.), Stress & Emotion: Anxiety, Anger, and Curiosity, Vol. 17. Taylor &
Francis, Washington, DC.

Hoekstra, H.A., Ormel, H. and De Fruyt, F. (1996). NEO Persoonlijkheidsvragenlijsten: NEO-PI-R & NEO-F
FI. [NEO Personality Inventories: NEO-PI-R & NEO-F FI ]. Swets & Zeitlinger, Lisse, The Netherlands.

Jensen, A.R. (1998). The G Factor: The Science of Mental Ability. Praeger, London, UK.
John, O.P. (1990). The ‘‘Big Five’’ factor taxonomy: dimensions of personality in the natural language and in

questionnaires. In: Pervin, L.A. (Ed.), Handbook of Personality: Theory and Research, pp. 66–100.
Guilford, New York.

Koeter, M.W. and Ormel, J. (1991). General Health Questionnaire: Nederlandstalige Aanpassing. [General
Health Questionnaire: Dutch Language Adaptation]. Swets & Zeitlinger, Lisse, The Netherlands.

Matthews, K.A. (1988). Coronary heart disease and Type A behavior: update on and alternative to the Booth-
Kewley and Friedman (1987) quantitative review. Psychological Bulletin, 104, 373–380.

McCrae, R.R. and Costa, P.T. Jr. (1996). Toward a new generation of personality theories: theoretical
contexts for the five-factor model. In: Wiggins, J.S. (Ed.), The Five-Factor Model of Personality:
Theoretical Perspectives, pp. 51–87. Guilford, New York.

Mervielde, I. and Asendorpf, J.B. (2000). Variable centered and person-centered approaches to childhood
personality. In: Hampson, S. (Ed.), Advances in Personality Psychology, Vol. 1, pp. 37–76. Routledge,
London.

Mount, M.K. and Barrick, M.R. (1998). Five reasons why the ‘‘Big Five’’ article has been frequently cited.
Personnel Psychology, 51, 849–857.

Myers, L.B. (1995). Alexithymia and repression: the role of defensiveness and trait anxiety. Personality
and Individual Differences, 19, 489–492.

Myers, L.B. (1998). Repressive coping, trait anxiety and reported avoidance of negative thoughts. Personality
and Individual Differences, 24 , 299–303.

Pennebaker, J.W. and Traue, H.C. (1993). Inhibition and psychosomatic processes. In: Traue, H.C. and
Pennebaker, J.W. (Eds.), Emotion, Inhibition, and Health, pp. 146–163. Hogrefe and Huber, Seattle, WA.

Pervin, L.A. (1994). A critical analysis of current trait theory. Psychological Inquiry, 5, 103–113.
Spielberger, C.D. and Vagg, P.R. (1999). Job Stress Survey. PAR, Odessa, FL.
Temoshok, L. (1993). Emotions and health outcomes: some theoretical and methodological considerations.

In: Traue, H.C. and Pennebaker, J.W. (Eds.), Emotion, Inhibition, and Health, pp. 247–256. Hogrefe
and Huber, Seattle, WA.

682 F. DE FRUYT AND J. DENOLLET



D
ow

nl
oa

de
d 

B
y:

 [U
ni

ve
rs

ite
it 

V
an

 T
ilb

ur
g]

 A
t: 

16
:0

8 
15

 A
pr

il 
20

08
 

Vingerhoets, A., Van Bussel, F. and Boelhouwer, J. (Eds.) (1997). The (Non)Expression of Emotions in Health
and Disease. Tilburg University Press, Tilburg, The Netherlands.

Watson, D. and Clark, L.A. (1984). Negative affectivity: the disposition to experience aversive emotional
states. Psychological Bulletin, 96, 465–490.

Widiger, T.A. and Trull, T.J. (1992). Personality and psychopathology: an application of the five-factor
model. Journal of Personality, 60, 363–393.

Zuckerman, M. and Cloninger, C.R. (1996). Relationships between Cloninger’s, Zuckerman’s, and Eysenck’s
dimensions of personality. Personality and Individual Differences, 21, 283–285.

TYPE D PERSONALITY 683


