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a b s t r a c t

Background: Type D personality (TDP) has been proposed as a risk factor for the development of
depressive symptoms after an acute coronary syndrome (ACS). However, contrasting findings emerged
about its predicting power on the onset of depression, since an overlap between TDP and depressive
symptoms has been proposed. The present study was aimed to verify whether TDP predicts the
development of a depressive disorder in the 6 months after the discharge from hospital.
Methods: Two hundred fifty consecutive patients were recruited, at the Coronary Intensive Care Unit at
the University Hospital of Parma, who were both presenting their first ACS and had no history of
depression. The presence and the severity of major (MD) and minor (md) depression were evaluated
with the Primary Care Evaluation of Mental Disorders (PRIME-MD) and the Hospital Anxiety and
Depression Scale (HADS) respectively. Type D Personality was assessed with the DS14, both at baseline
and at 1, 2, 4 and 6 month follow ups.
Results: Out of 250 subjects (81.2% males), MD was diagnosed in 12 patients (4.8%) and md in 18 patients
(7.2%). At baseline risk factors for a post-ACS depressive disorder were HADS depression scores, whereas
TDP, or its subscales, did not showed any effect.
Limitation: The small amount of patients with incidence of depression, due to highly selective inclusion
criteria, tempers the reliability of our results.
Conclusion: Our data suggests that TDP does not predict the development of depressive disorders in
never-depressed patients at their first ACS, when the baseline depression severity was controlled.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

An increased association between Coronary Artery Disease
(CAD) and depression has been widely documented (Rudisch and
Nemeroff, 2003; Härter et al., 2007; Baumeister et al., 2010) and a
twofold risk of developing depression in patients with CAD has
been estimated (Ormel et al., 2007), with up to two out of 10
patients with Acute Coronary Syndrome (ACS) developing depres-
sive symptoms in the following year (McGee et al., 2006; Thombs
et al., 2006). Several risk factors for developing depression after
ACS have been identified (Spijkerman et al., 2005; Martens et al.,
2008; Kaptein et al., 2006; Doyle et al., 2011a,) including psycho-
pathological history, personality features and stressful events.

Since depression itself has been suggested as a cardiac risk factor
(Carney, 1998; Frasure-Smith and Lespérance, 2005, 2010), the
development of depression after ACS seemed to worsen cardiac
outcome (Frasure-Smith et al., 2000; Parashar et al., 2006; Parker
et al., 2008; Baumeister et al., 2011), increasing mortality rate
(Lespérance and Frasure-Smith, 1996; Barth et al.; 2004; Nicholson
et al., 2006;) and the incidence of new cardiac events (de Jonge
et al., 2006; Kaptein et al., 2006;).

Distressed (Type D) Personality, as defined by Denollet and
colleagues (Denollet et al.,1996), is characterized by two different
dimensions: Negative Affectivity (NA) and Social Inhibition (SI).
Individuals displaying high NA experience feelings of dysphoria,
anxiety, irritability, have a negative self view and scan the world
for signs of impending trouble (Watson and Pennebaker, 1989);
while high SI predisposes individuals to inhibit their behaviour
and expressions of emotion while engaged in social interactions in
order to avoid disapproval and feeling tense and insecure when
around others (Asendorpf, 1993; Gest, 1997). Type D personality
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(TDP) is defined by the presence of both high NA and SI and a
specific instrument (DS14) has been developed for its assessment
(Denollet, 2005).

Furthermore, type D personality (TDP) is also thought to be a
risk for the development (Pedersen et al., 2006; Spindler et al.,
2009; Yu et al., 2010; De Fazio et al., 2012), persistence (Martens
et al., 2008; Smith et al., 2008; Doyle et al., 2011a, b; Romppel
et al., 2012a) and worsening (Romppel et al., 2012a) of depressive
symptoms in cardiac patients, and this effect has been particularly
attributed to Negative Affectivity (NA). Although some studies
suggested that Type D is a stable construct (Denollet, 2005;
Martens et al., 2007; Kupper et al., 2011; Romppel et al., 2012b),
with conceptual (Denollet et al., 1996, 2010; Denollet and
Pedersen, 2008; Denollet and Conraads, 2011) and biological basis
(Kupper et al., 2007) and not influenced by mood changes
(Denollet et al. 2005; de Jonge et al., 2007; Martens et al., 2007;
Yu et al., 2010), others found that TDP was associated with
depressive features (Kuijpers et al., 2007; Spindler et al., 2009;
Dannemann et al., 2010; Svansdottir et al., 2012), general distress
(Bergvik et al., 2010) and a history of depression (Martens et al.,
2008; Starrenburg et al., 2013); with the stronger association
(Kudielka et al., 2004; Bergvik et al., 2010; Coyne et al., 2011;
Coyne and de Voogd, 2012; Howard and Hughes, 2012;
Starrenburg et al., 2013; Tully and Penninx, 2012) found for NA.

To elucidate the relationship between TDP and depression, pre-
vious studies, using factor analysis, found a partial overlap between
NA and depression (Kudielka et al., 2004) or anxiety (Pelle et al.,
2009); suggesting that NA might also measure some features of
depression and anxiety rather than solely a personality disposition.
This suggestion, was supported by a recent study which stressed that
“NA comprises state as well as trait facets” (Pelle et al., 2009). These
findings underscore the need for assessing depression and anxiety
levels when TDP is evaluated as a risk factor for depression in ACS;
this implies that the predictive power of TDP should be adjusted for
depression and anxiety at baseline.

A support for the hypothesis that TDP is a risk for depression
comes from previous prospective studies (Pedersen et al., 2006;
Martens et al., 2008; Smith et al., 2008; Doyle et al., 2011a;
Romppel et al., 2012a). However, none of these studies have ever
included never-depressed patients at baseline, all of them evaluated
depressive symptoms rather than disorders, most of them (Martens
et al., 2008; Smith et al., 2008; Doyle et al., 2011a; Romppel et al.,
2012a) evaluated the prediction of stability of depression over time
rather than its onset, and some studies (Martens et al., 2008; Pedersen
et al., 2006) did not adjusted for the baseline severity of depressive
symptoms. Moreover, some authors (Romppel et al., 2012a) concluded
that the low sensitivity and low positive predictive value of the Type D
Scale (DS14) in predicting depression in cardiac patients limit its
potential usefulness in clinical practice.

The aforementioned studies did not clarify whether TDP repre-
sents a predictive power on the onset of depression after an ACS,
leading some authors (Doyle et al., 2007) to suggest that more
knowledge on depressive vulnerabilities in CAD patients is needed.

The present study aims to verify whether, in never-depressed
subjects at their first ACS, TDP predicts the development of
a depressive disorder (major and minor depression), after control-
ling for the effect of baseline severity of depressive and anxious
symptoms.

2. Method

The Local Ethics Committee approved the study protocol and
the study was conducted according to the Helsinki Declaration. All
patients provided informed consent.

2.1. Sample

The study sample was selected among patients who were con-
secutively admitted to the Coronary Intensive Care Unit of the
University Hospital of Parma, from January 2009 to March 2012, for
an ACS.

Patients were included in the study if at the time of enrolment:
(1) their age was over 18 years; (2) they were a native Italian speaker
or were proficient in Italian; (3) they were at their first acute coronary
episode; (4) they had no previous or current major depressive episode
according DSM-IV (American Psychiatric Association (1994)); (5) they
had no substance abuse or dependence; (6) they did not show cog-
nitive impairment as demonstrated by a Mini Mental State Examina-
tion (MMSE) (Folstein et al., 1975) lower than 25; (7) they did not take
any psychotropic medication.

2.2. Assessment

All patients underwent the following evaluations at baseline: (1) a
brief socio-demographic interview; (2) the Primary Care Evaluation of
Mental Disorder (PRIME-MD) (Spitzer et al., 1994); (3) the Hospital
Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983); (4)
the Type-D personality Scale-14 (DS14).

At baseline patients were also interviewed by an expert
psychiatry to confirm if the PRIME-MD answers fit their clinical
condition and to exclude the presence of previous MD episodes.

The same evaluations were re-administered to all patients after
1, 2, 4 and 6 months of follow-up.

The PRIME-MD is a structured interview designed to diagnose
mental disorder according DSM-IV. A part of PRIME-MD evaluates the
presence of nine depressive symptoms in the previous 2 weeks. Each
symptom is rated on a four-point scale (from “not at all” to “most of
the days”). Moreover, the PRIME-MD also rates on a four-point scale
the difficulty in daily functioning due to the depressive symptoms
(from “not at all” to “extremely difficult”).

The PRIME-MD has showed good specificity (98%) and sensi-
tivity (73%) in detecting MD in primary care (Spitzer et al., 1999).

A patient was defined depressed, according PRIME-MD, if, at any
evaluation time, (1) he/she fulfilled the criteria for a major depressive
episode (MD) (i.e. at least five depressive symptoms in the last
2 weeks, of which one should be depressed mood or loss of pleasure,
were present for “more than half of the days” or “almost all the days”.
Moreover, these symptoms should make daily functioning “very
difficult” or “extremely difficult”); or (2) he/she fulfilled the criteria
for a minor depressive episode (md), (i.e. at least two but less than
five depressive symptoms in the last 2 weeks, of which one should be
depressed mood or loss of pleasure, had to be present for “more than
half of the days” or “almost all the days” and making daily functioning
“very difficult” or “extremely difficult”.

A patient was defined non-depressed if he/she did not satisfy the
criteria for MD or md at any evaluation during the follow-up period.
Patients who had at least one MD or md episode over the follow up
(regardless of the number of episodes) were classified, respectively, as
MD and md. One patient who developed both MD and md episodes,
at different time points, was included in the MD group only.

The HADS consists of a 14-item self-administered scale for the
evaluation of anxiety and depression in non-psychiatric samples. Each
item is rated on a five-point scale ranging from zero to four. The seven
items on the depression subscale are largely based on the hedonic
state, as five of its items are related to the loss of pleasure. The seven
items on anxiety subscale refer mainly to psychic manifestations of
anxiety. Therefore, HADS generates two subscale scores: the anxiety
score and the depression score. A score of 410 for both subscales
defines the presence of depression or anxiety. HADS has been
considered more consistent in evaluating depression in ACS patients
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for containing less somatic symptoms that could be more readily
influenced by health status (Doyle et al., 2006).

DS14 was specifically developed to assess Negative Affectivity
(NA) and Social Inhibition (SI). These two subscales, each consist-
ing of seven items, evaluate respectively the tendency to experi-
ence feeling of sadness, dysphoria, anxiety and irritability (NA),
discomfort in social interactions, lack of social poise, and the
tendency to avoid confrontation in social interaction leading to
non-expression of emotion (SI). Each item is rated from zero (false)
to four (true) on a 5-point Likert-type scale. Scores higher than 10
on both NA and SI indicate the presence of type D personality.

2.3. Treatment

Concerning treatment of depression, only patients with depressive
symptoms severe enough (on clinical judgment) to represent a risk
for the health (severe inappetence with very low caloric intake, severe
insomnia, agitation or suicide ideation) were referred to a psychiatrist
and properly treated.

2.4. Overview of statistical analyses

After computing the rates of patients classified as MD, md, and
never-depressed over the course of follow-up, the baseline differ-
ences between these groups were evaluated using Fisher exact test
(Fn) for categorical variables (i.e. gender, occupational and educa-
tional status, presence of Type D personality) and one-way ANOVA
with Bonferroni correction for continuous variables (i.e. age, HADS
scores).

To verify whether NA and SI scores at baseline predicted the
development of a depressive disorder throughout the 6 months
follow-up, a logistic regression (step wise method) was used. In
the analysis family status (being widowed), NA and SI scores and
their interaction, and HADS scores entered as independent vari-
ables, and presence or absence of a depressive disorder entered as
dependent variable. We carried out all the analysis using SPSS
software (version 20.0, IBM SPSS Statistics).

3. Results

3.1. Patient characteristics

Three hundred four patients met the inclusion criteria, and
among them, 289 accepted to participate in the study. During the
follow-up period 18 moved outside the study area, 15 refused
further psychiatric evaluations, two passed away and 11 continued
the rehabilitation treatment in a different hospital. Therefore only
250 were re-evaluated at the follow-up. The study sample
included 203 males (81.2%) and 47 females (18.8%) with a mean
age of 61.1711.2 years (range 32–87yrs).

3.2. Depressive disorder

Throughout the follow-up period, MD was diagnosed in 12
patients (4.8%) and md in 18 patients (7.2%), whereas 220 (88%)
did not show any depressive symptoms during the 6 months of
follow-up. Interestingly, md symptoms were already present at
baseline in seven out of 12 patients who developed MD and 12 out
of 18 patients who were affected by md during follow-up.

Baseline socio-demographic and clinical characteristic of MD,
md and non-depressed patients are shown in Table 1.

3.3. Treatment

Among the MD patients, 10 received a Selective Serotonin Reup-
take Inhibitors in the outpatients service, one patient with melan-
cholic features was admitted into our psychiatric ward, while another
patient attended a brief day-hospital hospitalization. All the treated
patients started a therapy regimen in the month following the onset
of symptoms.

3.4. Type D personality

At baseline the rate of TDP was higher in patients with MD and
md than in non-depressed patients (Table 1). However, the rate of
TDP was especially higher in patients who already showed at baseline

Table 1
Socio-demographic and clinical characteristics of the sample.

Socio-demographic and clinical variables Major depression Minor depression No depression
n. 12 n. 18 n.220

Gender (male) 8 (66.7%) 12 (66.7%) 183 (83.2%) Fn¼4.8 p¼ .08
Age (years) 64.7710.7 63.1712.5 60.7711.1 F¼1.05 p¼ .34

Education Fn¼3.1 p¼ .79
Primary school 3 (25.0%) 3 (16.7%) 27 (12.3%)
Secondary school 5 (41.7%) 8 (44.4%) 86 (39.1%)
College graduated 3 (25.0%) 5 (27.8%) 84 (38.2%)
University graduated 1 (8.3%) 2 (11.1%) 23 (10.5%)

Family status Fn¼22.9 po .001
Never married 1 (8.3%) 1 (5.6%) 28 (12.7%)
Married/Living together 8 (66.7%) 8 (44.1%) 167 (75.9%)
Separated/Divorced 2 (16.7%) 2 (11.1%) 17 (7.7%)
Widowed 1 (8.3%) 7 (38.9%) 8(3.6%)

Occupation Fn¼3.3 p¼ .67
Unemployed 0 1(5.6%) 6(2.7%)
Retired 6 (50.0%) 9 (50.0%) 101 (45.9%)
Housewife 0 2 (11.1%) 12 (5.5%)
Employed 6 (50.0%) 6 (33.3%) 101 (45.9%)
baseline HADS-D score 10.972.8 9.473.7 7.474.4 F¼6.1 p¼ .003
baseline HADS-A score 10.072.1 10.574.2 9.975.0 F¼ .13 p¼ .87
md symptoms present at baseline 7(58.3%) 12 (66.7%) – Fn¼93.1 po .001
TDP yes at baseline 8 (66.7%) 9(50.0%) 62(28.2%) Fn¼10.2 p¼ .005

Hospital anxiety and depression scale: depression (HADS-D), anxiety (HADS-A).
md : minor depression.
Fn¼ Fisher exact test.
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md symptoms (14 out of 19; 73.7%) than in patients without md
(65 out of 231; 28.1%) (Fn¼15.4; df¼1; po.001). In patients without
md at baseline, the same TDP rate was found in those who developed
a depressive disorder, both MD and md, (3 out of 11; 27.3%) and those
who maintained a non-depressed condition (62 out of 220; 28.2%)
(Fn¼ .004; df¼1; p¼1.00) during follow-up.

Predictors of Depressive Disorders. The logistic regression showed
that the baseline HADS-D score increased the risk for a depressive
disorder (MD or md) throughout the follow-up period (Table 2).
Neither the DS14 NA score nor the DS14 SI score represented a risk
factors for a post-ACS depressive disorder (Table 2). The same result
was obtained if the presence of TDP (χ2 wald¼ 2.4; OR 1.91, CI
95%.84–4.68; p¼ .11), rather than the NA and SI scores, was used.

4. Discussion

In this study we evaluated whether TDP predicts the development
of depressive disorders in a sample of patients with no history of
Major Depression at their first episode of ACS. To our knowledge, this
is the first study evaluating these subjects since previous studies
included patients with CAD and depression regardless of the duration
of their diseases. This means that our findings could not be explained
by the effect of long lasting depressive or coronary illnesses, excluding
the possibility that our results could not represent a "scar" of the
abovementioned disorders, since a previous study demonstrated an
association between TDP and a history of depression (Starrenburg
et al., 2013).

The different rate of TDP in patients depressed at baseline or who
developed depressive symptoms during the follow-up suggest that, in
patients developing depressive disorder during follow-up, the pre-
sence of md symptoms at baseline may be associated with a high rate
of TDP. Moreover, NA and SI scores found at baseline did not predict
the development of depressive disorder (both MD and md), if the
severity of depressive and anxiety symptoms was controlled. The
same result was obtained if the presence of TDP, rather than the NA
and SI scores, was considered. Altogether, our findings suggest that, in
our patients, NA and SI (or TDP) do not represent a risk factor for
developing a depressive disorder after adjusting for the severity of the
depressive and anxious symptoms at baseline.

Our results are a confirmation of the long-recognized high
association among the NA component of TPD, and the self-reported
measures of depressive symptoms (Kudielka et al., 2004; Bergvik
et al., 2010; Coyne et al., 2011; Coyne and de Voogd, 2012; Howard

and Hughes, 2012; Starrenburg et al., 2013; Tully and Penninx, 2012).
Moreover our study supports the view proposed by Smith (Smith,
2011) that “the version of TDP, which remains after removing the
influence of depressive symptoms or anxiety, no longer resembles as
closely the construct of original interest”.

Some authors suggest that TDP is a stable trait, stress-independent
(Denollet, 2005; de Jonge et al., 2007; Kupper et al., 2011; Romppel
et al., 2012b), being also not so much influenced by mood changes
(Denollet et al., 1996; de Jonge et al., 2007; Denollet and Pedersen,
2008; Yu et al., 2010;).

The results of this study do not support this view. If TDP was a
personality trait, then there should be a higher rate in patients who
develop a depressive disorder and, therefore, NA and SI scores should
predict the onset of depression, after adjusting for the severity of
depression and anxiety. These conditions were not found in our
patients, since the premorbid rate of TDP in patients who became
depressed (27%) was equal to that found in patients who maintained
a non-depressed condition during the follow-up period (28%). NA and
SI scores did not predict the development of depression after
controlling for the severity of anxious and depressive symptoms at
baseline. Therefore, our study does not confirm the results of previous
studies which suggested that TDP is a risk factor for the development
(Pedersen et al., 2006; Kuijpers et al., 2007; Spindler et al., 2009; De
Fazio et al., 2012) or co-occurrence (Martens et al., 2008; Smith et al.,
2008; Doyle et al., 2011a; Romppel et al., 2012a) of depressive
symptoms in cardiac patients.

In most of these previous studies (Kuijpers et al., 2007; Spindler
et al., 2009; Dannemann et al., 2010; De Fazio et al., 2012, Starrenburg
et al., 2013) TDP and depression were evaluated at the same time;
owing to the fact these constructs are highly correlated and partially
overlapping (Denollet et al., 2010) no conclusion could reliably be
drawn. Indeed in the aforementioned studies the hypothesis has been
that TDP is a risk factor for depression, and this is what was tested.
However, it was never satisfactorily excluded that depression could
also exert an effect on NA and SI levels.

Support for the hypothesis that TDP is a risk factor for
depression comes from previous prospective studies (Pedersen
et al., 2006; Martens et al., 2008; Smith et al., 2008; Doyle et al.,
2011a; Romppel et al., 2012a). However, comparison between our
study and these studies is made difficult by the different meth-
odologies used: in fact, none of these studies have included never-
depressed patients at baseline, all of them evaluated depressive
symptoms (even evaluated from a categorical point of view: i.e.
HADS-D cut-off score higher than 7) rather than disorders; most of
them (Martens et al., 2008; Smith et al., 2008; Doyle et al., 2011a;
Romppel et al., 2012a) evaluated the prediction of stability of
depression over time rather than its onset; and some studies
(Pedersen et al., 2006; Martens et al., 2008) were not adjusted for
the baseline severity of depressive symptoms.

Our results notwithstanding, further larger prospective studies are
needed to clarify whether TDP represents a risk factor for depression,
controlling for the baseline severity of depressive symptoms.

This study has some limitations. Firstly, the small number of
depressed patients in this sample limits the reliability of our results.
Nonetheless, such a small sample reflects the strict inclusion criteria
of the study. The exclusion of patients with history of coronary artery
diseases or depression allowed us to conclude that our findings could
not be the effect of long lasting depressive or coronary illnesses and
allowed us to infer some conclusion regarding premorbid TDP.
Nevertheless, precaution should be used in drawing firm conclusions
from our results and the present data needs to be verified by using
larger samples.

Secondly, the sample includes mostly male patients, thus limiting
this study’s applicability to females, who are at higher risk of
developing depression. Since a previous study (Hausteiner et al.,
2010) demonstrated that the risk for TDP was higher in depressed

Table 2
Baseline predictor of depressive disorder (both major and minor depression),
during follow-up (logistic regression analysis).

Independent variables B wald OR CI 95% p

Step 1
Family status (widowed) 2.52 15.5 12.5 3.5–44.0 o .001
NA .09 5.9 1.10 1.01–1.18 .01
SI .08 2.2 1.08 .97–1.21 .13

Step 2
Family status (widowed) 2.52 15.2 12.4 3.5–44.1 o .001

NA .14 2.0 1.15 .94–1.41 .15
SI .12 1.6 1.13 .93–1.38 .20

NA–SI interaction � .004 .28 .99 .98–1.01 .59

Step 3
Family status (widowed) 2.38 12.5 10.8 2.9–40.7 o .001

NA .10 1.0 1.11 .91–1.35 .29
SI .10 1.0 1.10 .91–1.34 .30

NA–SI interaction � .003 .16 .99 .98–1.01 .68
HADS-A � .11 2.5 .89 .78–1.02 .11
HADS-D .21 6.6 1.23 1.05–1.44 .01
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man (OR¼3.2) than in depressed women (OR¼2.4) we can assume
that our data could be valid for females too.

In conclusion, our data suggests that TDP (using both catego-
rical and dimensional approaches) does not predict the develop-
ment of depressive disorders for patients with no previous or
current Major Depressive Episodes, on experiencing their first case
of ACS when the baseline depression severity is controlled. Our
data suggests that in further studies the results of the DS14 need
to be controlled for the severity of depressive symptoms before-
hand, in order to conclude that TDP is a risk factor for the onset of
a depressive disorder.
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