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Acceptance by others is a

central human concern, and

the threat of negative

reactions from others is a

main source of psychosocial stress. People who

are high in social inhibition have a tendency to

inhibit emotion and behaviour in social

situations because of their increased

vulnerability to social-evaluative threats.

However, surprisingly little is known about this

trait in the context of cardiovascular disease.

About fifteen years ago, the distressed or Type D

personality construct—defined by high scores on

social inhibition and negative affectivity—was

introduced to study more chronic, covert forms

of psychosocial stress. Evidence shows that

Type D may have an adverse impact on cardiac

prognosis, self-management, adherence to

treatment and patient-reported outcomes, but

also that its effect may recede in older patients

with heart failure and somatic comorbidities.

These observations clearly indicate the need to

take a more differentiated look at the health

effect of Type D and other psychosocial risk

factors.

Stress and the heart

Patients’ psychosocial characteristics have

long been known to be associated with the

course and prognosis of cardiovascular disease

(CVD). However, in contrast to the popular view

that stress is bad for the heart, there is still

much debate in the scientific community

regarding the exact nature and role of

psychosocial stress in the onset and progression

of heart disease.

Traditionally, psychosocial studies on CVD

have focused on specific negative emotions such

as depression or anxiety, and have investigated

the effect of a single factor rather than

multivariable combinations of factors. This

approach seems to ignore the fact that people

differ in their susceptibility for chronic stress,

and that attempts to integrate psychosocial and

cardiovascular care should account for individual

differences in personality that may help to

explain these variations in cardiovascular risk

(Denollet & Pedersen, 2009). Assessment of

personality could help health professionals

better understand how to interact with different

kinds of patients, and could improve our

understanding of psychosocial stress as a risk

factor for CVD. Global personality traits refer to

relatively stable dispositions that underlie

consistencies in emotion and behaviour.

Extraversion and neuroticism are well-known

examples of these traits that may be relevant for

health.

Lately, interest in personality traits and CVD

has shifted from extraversion and neuroticism to

social inhibition and negative affectivity. The

threat of negative evaluations by others is a

central human concern (Smith, Birmingham &

Uchino, 2012), and is a main source of stress in

everyday life. However, socially inhibited

individuals have a cognitive interpretation bias

toward social threat (Grynberg, Gidron, Denollet

& Luminet, 2012) and a specific brain response

to perceived social threat (Kret, Denollet, Grèzes

& de Gelder, 2011) that may explain why they

are more likely to expect negative reactions from

others and have a greater cardiovascular stress
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response than non-inhibited individuals. Social

inhibition refers to the tendency to inhibit

emotion and behaviour in social interactions

(Denollet, Pedersen, Ong, Erdman, Serruys & van

Domburg, 2006). Hence, this personality trait

includes more elements of social anxiety and

shyness than does introversion. Research on

social inhibition is largely limited to animal

stress models or developmental studies in young

children but surprisingly little is known about

this trait in adult human life.

Critically, social inhibition may also interact

with negative affectivity, another global

personality trait, to predict greater stress

reactivity of the cardiovascular system. This

latter trait is closely related to neuroticism, but

the label negative affectivity will be used here

because this trait is centrally defined by the

tendency to experience aversive emotional states

across time and situations. Almost 30 years ago,

Ruberman and colleagues (1984) already

reported that the combination of social isolation

and high psychosocial stress was associated with

a significantly increased mortality risk in cardiac

patients. In 1996, we introduced the distressed

or Type D personality construct to identify a

general propensity to psychosocial stress, as

defined by elevated scores on both social

inhibition and negative affectivity (Denollet,

Sys, Stroobant, Rombouts, Gillebert & Brutsaert,

1996). This personality construct was designed

to study more chronic and covert forms of

psychosocial stress that may be associated with

adverse physical and mental health outcomes.

The Type D (distressed) personality construct

While variable-centred models of personality

focus on the co-variation of traits in groups of

people, person-centred models such as the

Type  D personality construct focus on the

configuration of traits within an individual

(Denollet, 2005; Denollet, Schiffer & Spek,

2010). Two basic assumptions guided the

development of the Type D construct. First, the

Type D construct assumes that psychosocial risk

factors tend to cluster together within

individuals (Denollet & Pedersen, 2009). Second,

the Type D construct does not focus on one

variable at a time but accounts for the way

social inhibition may modulate the association

of negative emotions with CVD (Denollet et al.,

2006).

Type D personality and its two components

can be reliably assessed with the 14-item DS14

self-report scale (Denollet, 2005). The 14 items

of the DS14 are rated on a 5-point Likert scale,

ranging from 0 (false) to 4 (true) and are divided

into social inhibtion and negative affectivity

subscales of 7 items each. The 7 social inhibition

items cover social discomfort, reticence, and lack

of social poise; the 7 negative affectivity items

cover the tendency to experience feelings of

dysphoria, anxiety and irritability. These

personality measures have good internal

consistency and are stable over time. Completing

the DS14 takes only a few minutes and

comprises little burden to patients, and the scale

has been validated in multiple languages,

making it widely applicable. In a large

international study of 6222 patients with

ischemic heart disease, cross-cultural

measurement equivalence was demonstrated for

the DS14 scale in 21 different countries (Kupper,

Pedersen, Höfer, Saner, Oldridge & Denollet, in

press). The classification of patients as having a

a Type D profile is determined by a cut-off score

≥ 10 on both the social inhbiton and negative

affectivity subsclaes of the DS14 (Denollet,

2005). Typically, the prevalence of Type D

personality among patients with established CVD

ranges between 25 and 35%.

Meta-analytic reviews have reported that

Type D personality was associated with a 2 to 3-

fold increased risk of cardiac death and heart

attack in patients with established CVD
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(Denollet, Schiffer & Spek, 2010; O'Dell, Masters,

Spielmans & Maisto, 2011). In another study,

Type D personality was associated with an

increased risk of mortality in patients treated

with an implantable cardioverter defibrillator

because of life-threatening cardiac arrhythmias

(Pedersen, van den Broek, Erdman, Jordaens &

Theuns, 2010). Importantly, Type D predicts

adverse cardiovascular outcomes above and

beyond the effect of depression (Denollet et al.,

2010). For example, Type D remained

independently associated with high levels of

cortisol (Molloy, Perkins-Porras, Strike & Steptoe,

2008) and with an increased risk of adverse

clinical events (Martens, Mols, Burg & Denollet,

2010) in patients with coronary heart disease,

after adjustment for depression.

Type D personality has also been associated

with a poor perceived health status in patients

with CVD. Meta-analysis of prospective studies

confirmed that Type D personality was

associated with a 2-fold increased odds for

impaired physical health status and a 2.5-fold

increased odds for impaired mental health status

as reported by patients with CVD (Versteeg,

Spek, Pedersen & Denollet, 2012). In a German

study, Type D was associated with the

persistence of depressive symptoms in cardiac

patients (Romppel, Herrmann-Lingen, Vesper, &

Grande, 2012). Type D patients also have more

dysfunctional illness perceptions and are more

likely to believe that their cardiac condition will

be less responsive to treatment than non-Type D

patients (Williams, O'Connor, Grubb & O'Carroll,

2011a).

There are a number of behavioural pathways

that may explain the relationship between Type

D personality and adverse health outcomes,

including unhealthy behaviours such as smoking

and physical inactivity (Hausteiner, Klupsch,

Emeny, Baumert & Ladwig, 2010; Kupper et al.,

in press; Williams, O'Connor, Howard, et al.,

2008). In the medical care for cardiac patients,

Type D has been associated with poor adherence

to medical treatment (Williams, O'Connor, Grubb,

O'Carroll, 2011b) and with reluctance to consult

clinical staff for cardiovascular symptoms

(Schiffer, Denollet, Widdershoven, Hendriks &

Smith, 2007). Biological mechanisms of disease

associated with Type D include cardiovascular

stress-reactivity (Habra, Linden, Anderson &

Weinberg, 2003; Williams, O'Carroll & O'Connor,

2009), elevated levels of the stress hormone

cortisol (Molloy et al., 2008), and elevated

biomarkers of inflammation (Conraads, Denollet,

De Clerck, Stevens, Bridts & Vrints, 2006).

Re-examining the Type D construct

In recent years, a number of research reports

have indicated the need to re-examine the

prognostic validity of the Type D personality

construct, in an attempt to further investigate

the robustness of this personality model. In

2010, we were the first to publish a null study

that found no association between Type D and

prognosis in patients with heart failure (Pelle,

Pedersen, Schiffer, Szabó, Widdershoven &

Denollet, 2010). In 2011, another study in

patients with heart failure (Coyne, Jaarsma,

Luttik, van Sonderen, van Veldhuisen &

Sanderman, 2011) and a study in a mixed sample

of patients with substantial comorbid medical

conditions (Grande, Romppel, Vesper,

Schubmann, Glaesmer & Herrmann-Lingen,

2011) also found no association between Type D

and mortality. However, anxiety and depression

also failed to predict prognosis in all of these

null studies (Coyne et al. 2011; Grande et al.

2011; Pelle et al., 2010). Hence, it appears that

it was not just the Type D personality construct

but rather psychological distress in general that

failed to predict prognosis in these null studies.

In addition, more research is needed to

examine the conceptually unique prediction of

the Type D personality model that it is the
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synergistic interaction of social inhibition and

negative affectivity that places patients with

CVD at increased risk, and not only the separate

effect of one of these personality traits (Smith,

2011). In a number of previous studies, we have

reported that the combined effect of both social

inhibition and negative affectivity was

independently associated with a significantly

increased risk of adverse events (Denollet et al.,

1996 & 2006), but more research is needed to

examine the prognostic validity of this model.

Recently, other research groups also showed that

Type D personality was independently associated

with a two-fold increased risk of 5-year

cerebrovascular events following after cardiac

surgery (Cserép, Balog, Székely J, et al., 2010),

and with a history of previous coronary events in

the general population (Beutel, Wiltink, Till, et

al., 2012).

Personality traits are often not considered in

the assessment and treatment of patients with

CVD, perhaps due to the implicit assumption

that the risk associated with personality traits

cannot be changed. In contrast, the approach

taken by the Type D personality construct may

be directly relevant for the emerging need for a

shift towards more personalized medicine. This

approach may improve our understanding of

individual differences in cardiovascular risk,

patient-reported outcomes, and relevant health

behaviours. Elsewhere, we have argued that

behavioural intervention may be useful to

improve coping strategies and to reduce

psychological distress in Type D patients (Pelle,

van den Broek & Denollet, 2012). In addition,

the initial findings from a recent randomized

controlled trial showed that behavioural

intervention may also reduce the trait levels of

social inhibition and negative affectivity in

individuals with a Type D personality profile

(Nyklícek, van Beugen & Denollet, 2012).

Finally, research on the Type D personality

construct may also generate new insights that

may be immediately relevant for patients with

other chronic medical conditions, or for public

health in the general population. For example,

Type D personality has been associated with

impaired quality of life and poor mental health

in patients with diabetes (Nefs, Pouwer, Pop &

Denollet, 2012) and in cancer survivors (Mols,

Thong, van de Poll-Franse, Roukema & Denollet,

2012). In the general population, Type D

personality has been related to an increased risk

for clinically significant depression, panic

disorder and alcohol abuse (Michal, Wiltink,

Grande, Beutel & Brähler, 2011). Overall, these

findings indicate that individual differences in

Type D personality may be of high relevance for

health care.
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