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Purpose
The distressed personality (Type D) profile is a 
hierarchically personality construct which refers to 
the combination of two global traits: negative 
affectivity (NA) and social inhibition (SI) 
(Denollet, 2005). The NA subscale comprises 
three low-level traits: dysphoria, anxiety, and irri-
tability. NA is defined by the tendency to experi-
ence negative emotions across time and situations 
(Watson and Clark, 1984). The SI subscale com-
prises three low-level traits: social discomfort, reti-
cence, and lack of social poise. SI refers to the 
tendency to inhibit the expression of emotions and 
behaviors in social interaction to avoid potential 
dangers such as disapproval by others (Asendorpf, 
1993). High-NA individuals report more physical 

symptoms and show attention bias toward nega-
tive stimuli (Watson et al., 1994) while high-SI 
individuals tend to experience more discomfort, 
nervousness, and insecurity when they are in rela-
tion with others (Gest, 1997). Type D personality 
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has been associated with cardiac prognosis. 
Recently, a meta-analysis indicated that Type D 
personality is associated with a more than three-
fold increased risk of poor long-term prognosis 
such as cardiac death, myocardial infarction, and 
failing revascularization (mean odds ratio of 3.7, 
95% confidence interval (CI) (2.7–5.1)). This 
study also highlighted the conceptual difference 
between depression and Type D personality. 
Indeed, Type D predicted the onset of depressive 
symptoms in patients who were free of depression 
at baseline and also predicted the prevalence and 
persistence of depressive symptoms (Denollet 
et al., 2010). Another meta-analysis relative to car-
diac patients found an increased risk of poor prog-
nosis (evaluated by fatal and non-fatal myocardial 
infarction and cardiac death) for people exhibiting 
a Type D personality profile with a mean odds ratio 
of 1.54 (95% CI (1.26–1.89)) (Grande et al., 2012). 
With regard to the estimated risk of the poor health 
prognosis following cardiac injuries, many studies 
have investigated the psychometric properties of 
the Type D personality scale (DS14), a measure 
that has been developed to assess this personality 
profile (Denollet, 2005). The DS14 clearly exhib-
ited the two factorial NA and SI dimensions 
describing the Type D personality with high inter-
nal consistency (Denollet, 2005). The factorial 
structure of the DS14 is widely validated in many 
countries, and internal consistencies were gener-
ally good (e.g. in the United Kingdom and Ireland 
(αNA = .85; αSI = .82; Ferguson et al., 2009), 
Denmark (αNA = .83; αSI = .76; Pedersen and 
Denollet, 2004), or Turkey (αNA = .82; αSI = .81; 
Alçelik et al., 2012). To date, there is a cross-cul-
tural analysis which examines the psychometric 
properties of the Type D scale across many coun-
tries. This study showed that the French-language 
Type D scale had good internal consistency with 
Cronbach’s αs of .88 for NA and .88 for SI. 
Nevertheless, the factorial structure of the French-
language DS14, in itself, has not been yet validated 
(Kupper et al., 2013). Convergent validity has 
been established with Type D correlating posi-
tively with anxiety, depression, and stress (Howard 
and Hughes, 2012). Furthermore, NA was 
inversely related to emotional stability and SI neg-
atively related to extraversion (Bunevicius et al., 

2013). Regarding discriminant validity, Type D 
construct shares some common features with alex-
ithymia, in particular difficulties to verbalize feel-
ings to others as well as a strong association with 
distress in general. However, despite their theoreti-
cal overlap, these two constructs appear to be dis-
tinct (Williams et al., 2011). So, it seems important 
to study the incremental value of Type D over 
alexithymia on disease risk.

Finally, one remaining question concerns the 
specificity of type D personality to cardiac dis-
eases. Indeed, Type D is supposed to be a per-
sonality profile frequent in cardiovascular 
patients with a prevalence ranging from 28 per-
cent to 32 percent (Pedersen and Denollet, 
2006). However, some studies have already 
examined the Type D prevalence in cancer pop-
ulations such as melanoma or colorectal cancer. 
They found a prevalence of about 19–22 per-
cent in these cancer survivors (Mols et al., 
2012a, 2012b). These results suggest that Type 
D personality is not specific to cardiac diseases, 
but broader to aversive health conditions, and 
thus a vulnerability factor for health issues in 
general. Thus, we will also take interest in 
breast cancer patients undergoing treatment 
because it seems that no study has yet observed 
the prevalence of Type D personality in this 
population.

The study aims to investigate (1) the facto-
rial structure of the French-speaking type D 
scale, (2) its convergent validity, (3) the preva-
lence in different populations such as general 
and health disease population, and (4) the incre-
mental value of Type D over alexithymia.

Methods

Population
The overall sample was 669 participants split-
ted into a clinical sample (acute coronary syn-
drome (ACS) and breast cancer patients) and a 
healthy sample.

Clinical sample. The ACS group was composed 
of 74 participants, suffering from a first ACS, 
recruited during their hospitalization at a 

 at ULB - Bibliotheque on February 2, 2016hpq.sagepub.comDownloaded from 

http://hpq.sagepub.com/


Batselé et al. 3

Belgian hospital (64 men and 10 women, mean 
age: 60.12 ± 13.49). The breast cancer patients 
group was composed of 83 women (mean age: 
48.04 ± 9.54) suffering from grade 1 to 3 non-
recurrent breast cancer, and all these patients 
were in treatment (chemotherapy, hormono-
therapy, and radiotherapy) at the time of assess-
ment. They were recruited by online messages 
on dedicated forums.

Healthy sample. We collected data from 512 
participants. There were 350 students (142 men 
and 208 women, mean age: 24.26 ± 8.52) and 
162 adults from the general population (mean 
age: 53.19 ± 8.35). The adult control group was 
recruited to allow comparisons with clinical 
populations in terms of gender and age. The 
cardiac control group was composed of 88 par-
ticipants (52 men and 36 women, mean age: 
54.80 ± 9.71), and the breast cancer control 
group was composed of 74 women (mean age: 
51.28 ± 5.87). The inclusion criteria for the 
healthy group were not having an acute or 
chronic somatic disease.

For all groups, exclusion criteria were (1) diffi-
culties understanding French language and (2) 
psychiatric disease. All participants gave their 
informed consent, and the ethical board of the 
Belgian hospital approved the studies involving 
clinical patients and their respective control group. 
For student participant, the research was conducted 
according to the Helsinki recommendations.

Instruments
Type D personality was assessed with DS14 
(Denollet, 2005). This scale comprises 14 items 
scored on a 5-point Likert scale ranging from 0 
(false) to 4 (true). There are seven items for 
both subscales: NA (i.e. “I am often irritated”) 
and SI (i.e. “I often feel inhibited in social inter-
actions”). We used the standard cut-off ⩾10 on 
both subscales to differentiate between Type D 
and non-Type D cases as it seems to be the most 
optimal cut-off for each subscale (Emons et al., 
2007). The French version was translated from 
the original DS14 by J.D. and back-translated 
by C.F.-H.

Depression and anxiety symptoms were 
measured with the Hospital Anxiety and 
Depression Scale (HADS; Zigmond and Snaith, 
1983). This 14-item scale (7 for the anxiety sub-
scale and 7 for the depression subscale) was 
scored on a 4-point Likert scale ranging from 0 
to 3. The two-dimensional structure of the 
HADS exhibits a good internal consistency 
(α = .74 for anxiety and α = .75 for depression).

Positive affectivity and negative affectivity 
were measured with the Positive Affect and 
Negative Affect Scale (PANAS; Watson et al., 
1988). The PANAS is a 20-adjective scale with 
two mood subscales of 10 items each which 
was designed to measure to what extent people 
experience positive affect (i.e. “enthusiastic” 
and “determined”) and negative affect (i.e. 
“afraid” and “upset”). In the instructions, the 
respondents were asked to indicate if they have 
experienced all the 20 adjectives during the last 
weeks using a 5-point scale ranging from 1 (not 
at all or rarely) to 5 (very often), highlighting 
the frequency of the affect experience. 
Reliability of the two subscales is good (α = .87 
for positive affect, α = .88 for negative affect).

Alexithymia was assessed with the Toronto 
Alexithymia Scale-20 (TAS-20) which is a 
20-item self-report questionnaire using a 
5-point Likert scale ranging from 1 (strongly 
disagree) to 5 (strongly agree) (Bagby et al., 
1999). The TAS-20 identifies three factors: dif-
ficulty identifying feelings (i.e. “I am often con-
fused about what emotion I am feeling”; “I have 
feelings that I can’t quite identify”), difficulty 
describing feelings (i.e. “I am able to describe 
my feelings easily”; “It is difficult for me to 
reveal my innermost feelings, even to close 
friends”), and externally oriented thinking (i.e. 
“I prefer to analyze problems rather than just 
describe them”; “Looking for hidden meanings 
in movies or plays distracts from their enjoy-
ment”). Cronbach’s α for the total alexithymia 
score was .82.

Statistical methods
Principal component analysis (PCA) and 
Pearson’s correlations for convergent validity 
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were run with PASW Statistics 22 (SPSS Inc., 
Chicago, IL). Parallel analysis was processed 
with TANAGRA (Rakotomalala, 2005) whereas 
confirmatory factor analyses (CFAs) were con-
ducted with AMOS 21 (IBM Inc., Chicago, IL). 
We randomly split the overall sample in two 
groups. The first sample (n = 339) was used to 
identify one or more latent variables underlying 
the observed variables. We first conducted a 
PCA with a varimax rotation and determined 
the number of factors to extract through parallel 
analysis (Horn, 1965). Here, the number of fac-
tors selected is equal to the number of eigenval-
ues obtained that have values greater than those 
produced by random uncorrelated data based on 
the same number of observations and variables 
as the original data set. Parallel analysis is one 
of the most accurate methods for determining 
the number of factors to retain (Velicer et al., 
2000).

The second sample (n = 321) was used to 
confirm the factorial structure obtained from 
the PCA. We used maximum likelihood estima-
tion in all CFAs. The following indices were 
used to evaluate the model fit according to the 
main rule of thumb (Bentler and Chou, 1987; 
Bollen, 1989; Browne and Cudeck, 1993; Hu 
and Bentler, 1999; Steiger, 2007; Tabachnick 
and Fidell, 2013): a goodness-of-fit index (GFI) 
⩾.90, a comparative fit index (CFI) ⩾.95, the 
standardized root mean square residuals 
(SRMR) ⩽.08, and if a root mean square of 
error approximation (RMSEA) ⩽.08 was con-
sidered indicative of acceptable fit, a value 
⩽.06 was considered indicative of a good fit. 
Additionally, we provided the ratios of the chi-
square to its degrees of freedom (χ2/df). A χ2/df 
close to or less than 2.0 was considered to rep-
resent a good model fit and close to or less than 
5.0 indicative of an acceptable fit. We then pro-
vided the cross-validation between the two 
samples to assess the replicability and the struc-
ture invariance of the DS14.

To confirm the factorial structure of the 
DS14, we have taken into account the theo-
retical foundation of the Type D construct: 
two main dimensions (NA and SI) with three 
facets each (NA: dysphoria, anxiety, and 

irritability; SI: social discomfort, reticence, 
and lack of social poise). To consider these 
facets in our model, we have added error 
covariances between items that represent each 
facet.

Convergent validity of the DS14 was esti-
mated by exploring Pearson’s correlation 
between the NA and the SI subscales, and similar 
constructs (i.e. alexithymia, positive and nega-
tive affect, depression, and anxiety).

Results

Internal validity
Consistent with the conceptualization of Type D 
personality, the parallel analysis evidenced to 
retain a two-factor solution. This two-factor 
solution accounted for 52.47 percent of the vari-
ance with eigenvalue ranging from 5.89 for SI to 
2.51 for NA. The fit indices for the estimated 
model yielded a satisfactory fit criteria with 
χ2(66) = 187.62, χ2/df = 2.84, GFI = .93, CFI = .95, 
RMSEA = .07, and SRMR = .07. Multisample 
analysis was performed to determine whether or 
not the structure of the DS14 was invariant 
across our two samples. First, configural invari-
ance was achieved with ∆ χ2(132) = 391.94, 
χ2/df = 2.97, GFI = .92, CFI = .94, RMSEA = .05, 
and SRMR = .07. We assumed the configural 
invariance was correct between the two samples. 
Then, the measurement weight did not show any 
statistical differences ∆χ2(12) = 6.44, p = .89, nor 
the structural covariance ∆χ2(3) = 6.19, p = .10 or 
measurement residual with ∆χ2(24) = 25.87, 
p = .36. Internal consistency for NA and SI was 
very good with α = .87 and α = .87, respectively. 
All item loadings and Cronbach’s αs are reported 
in Table 1.

Construct validity
As expected, results showed strong signifi-
cant positive correlations of NA with depres-
sion (r = .67), anxiety (r = .57), negative affect 
(r = .69), and alexithymia (r = .46) and a nega-
tive correlation, with a lowest magnitude, for 
positive affect (r = −.33). Significant positive 
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correlations were also found between SI and 
depression (r = .25), anxiety (r = .30), negative 
affect (r = .27), and alexithymia (r = .35) but a 
negative one with positive affect (r = −.28). 
All statistical significances reached the .001 
level. As expected, the DS14 exhibited a con-
vergent reliability, estimated by strong corre-
lations between NA and similar constructs 

(depression, anxiety, and negative affect) and 
seems to demonstrate a discriminant reliabil-
ity as correlations between SI and depression, 
anxiety, and negative affect are lower in 
amplitude (⩽.30) than those of NA (⩾.57). 
Furthermore, both NA and SI correlate only 
moderately with alexithymia. All correlations 
are reported in Table 2.

Table 1. Factor loadings from EFA and CFA for the two samples.

EFA (overall 
sample, n = 660)

CFA sample 
1 (n = 339)

CFA sample 
2 (n = 321)

Social inhibition
 DS1R −.87 .79 .75
 DS3R −.64 .42 .35
 DS6 .78 .74 .64
 DS8 .83 .79 .74
 DS10 .79 .81 .81
 DS11 .75 .64 .63
 DS14 .76 .72 .67
 Cronbach’s α .87 .88 .86
Negative affectivity
 DS2 .51 .30 .39
 DS4 .77 .74 .83
 DS5 .78 .56 .64
 DS9 .75 .63 .69
 DS12 .70 .56 .63
 DS7 .60 .75 .79
 DS13 .82 .80 .82
 Cronbach’s α .87 .83 .87

EFA: exploratory factor analysis; CFA: confirmatory factor analysis.

Table 2. Construct validity.

Variables 1. DS14 
negative 
affectivity

2. DS14 
social 
inhibition

3. HADS 
depression

4. HADS 
anxiety

5. PANAS 
negative 
affect

6. PANAS 
positive 
affect

7. TAS-20 
alexithymia

1 – .38* .67* .57* .69* −.33* .46*
2 – – .25* .30* .27* −.28* .35*
3 – – – .66* .71* −.32* .45*
4 – – – – .51* −.50* .46*
5 – – – – – −.25* .41*
6 – – – – – – −.30*

DS14: Type D personality scale-14; HADS: Hospital Anxiety and Depression Scale; PANAS: Positive Affect and Negative 
Affect Scale; TAS-20: Toronto Alexithymia Scale-20.
*p ⩽ .01.
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Type D personality prevalences
In the overall healthy group, the Type D preva-
lence was 27.3 percent (22.2% for the adult 
control group and 32.5% for the student group). 
There was 30.1 percent of Type D in the ACS 
patients group, and we observed 26.1 percent of 
Type D in the cardiac control group. There was 
no significant difference between these two 
prevalences (χ2(1) = .32, ns). There was 43.4 per-
cent of Type D in the breast cancer patients 
group versus 17.6 percent in the breast cancer 
control group. There was a significant differ-
ence of Type D prevalence between these two 
groups (χ2(1) = 12.135, p ⩽ .000). χ2 test failed 
to show a significant difference of Type D prev-
alence between ACS patients and breast cancer 
patients (χ2(1) = 2.914, p = .09).

Incremental value of Type D
Two logistic regressions (Table 3) were used to 
test a model of cardiovascular and breast cancer 
morbidity with age, negative affect, depression, 
anxiety, alexithymia, and Type D as predictors. 

The logistic regression model for breast cancer 
was statistically significant (χ2(6) = 36.70, 
p ⩽ .000). The model explained 27.8 percent 
(Nagelkerke R2) of the variance in breast cancer 
disease and correctly classified 68.8 percent of 
cases. Sensitivity (true positives) was 66.3 per-
cent and specificity (true negatives) was 
71.6 percent. Of the six predictor variables only 
three were statistically significant: age, alex-
ithymia, and type D. The logistic regression 
model for ACS was statistically significant 
(χ2(6) = 22.78, p ⩽ .001). The model explained 
18.4 percent (Nagelkerke R2) of the variance in 
ACS and correctly classified 63 percent of 
cases. Sensitivity (true positives) was 50.7 per-
cent and specificity (true negatives) was 
73.5 percent. Of the six predictor variables only 
one was statistically significant: Increasing age 
was associated with ACS (OR, 1.04, p ⩽ .05).

Discussion
The purpose of this study was to examine the 
factor structure, the internal consistency, and 
the construct validity of the French-speaking 

Table 3. Association of Type D with ACS and breast cancer beyond depression, anxiety, and alexithymia.

ACS OR (95% CI) p

 No (n = 88) Yes (n = 74)  

Age 54.80 ± 9.71 60.19 ± 13.49 1.04 (1.00–1.07) .02
Negative affect (mean ± SD) 19.67 ± 5.81 22.26 ± 6.66 1.04 (0.91–1.13) .27
Depression (mean ± SD) 6.4 ± 3.43 8.11 ± 3.82 1.04 (0.90–1.21) .58
Anxiety (mean ± SD) 4.56 ± 2.83 6.12 ± 3.31 1.13 (0.96–1.32) .15
Alexithymia (mean ± SD) 48.74 ± 11.74 51.35 ± 12.00 1.00 (0.96–1.03) .81
Type D, % (n) 26.14 (26) 30.10 (22) .76 (0.31–1.89) .56

 Breast cancer OR (95% CI) p

 No (n = 74) Yes (n = 83)  

Age (mean ± SD) 51.28 ± 5.89 48.04 ± 9.54 0.93 (0.88–0.98) .003
Negative affect (mean ± SD) 20.18 ± 6.56 23.55 ± 0.97 (0.90–1.05) .48
Depression (mean ± SD) 7.22 ± 3.32 9.01 ± 4.08 1.04 (0.88–1.22) .68
Anxiety (mean ± SD) 4.79 ±v2.75 6.46 ± 3.33 1.13 (0.97–1.32) .13
Alexithymia (mean ± SD) 41.92 ± 9.93 48.85 ± 12.24 1.04 (1.00–1.08) .03
Type D, % (n) 17.56 (13) 43.37 (36) 4.13 (1.75–9.72) .001

ACS: acute coronary syndrome; OR: odds ratio; 95% CI: 95% confidence interval.
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DS14 in general and clinical populations as 
well as the incremental value of Type D in clini-
cal population.

Our study confirmed the two-factor structure 
of the French-speaking DS14. Furthermore, 
both subscales (NA and SI) exhibited excellent 
internal consistency. The DS14 also demon-
strated good construct validity as the subscales 
NA and SI correlated positively with alexithy-
mia, negative affect, depression, and anxiety 
and negatively with positive affect. Previous 
research is in line with these correlations (Weng 
et al., 2013; Williams et al., 2011).

Both Type D prevalence rates in ACS patients 
and controls are in the average of previous find-
ings (Aquarius et al., 2009; Denollet, 2005; 
Grande et al., 2012; Pedersen and Denollet, 
2004). However, there were no prevalence differ-
ences between ACS patients group and healthy 
adults group. Although this result discords with 
previous work (i.e. Ogińska-Bulik and Juczyński, 
2009), high Type D prevalence was also observed 
on healthy participants (Ferguson et al., 2009, 
Williams et al., 2008) and significant differences 
between cardiac and healthy participants have not 
always been found (Hausteiner et al., 2010; 
Pedersen and Denollet, 2004).

Previous works suggested that Type D cap-
tures a general emotional distress factor 
(Pedersen and Denollet, 2004), and this is par-
ticularly important because some recent studies 
showed a strong relationship between Type D 
personality and poor health-related behaviors 
not only in cardiac patients but also in general 
population (Ginting et al., 2014; Williams 
et al., 2015). Thus, it seems important to use an 
appropriate assessment of this construct in 
clinical cardiology practice. Indeed, our study 
suggests that measuring type D could also be 
useful in breast cancer populations as we 
exhibited a high prevalence of Type D individ-
uals in this sample (43.3%). Recently, some 
researchers have taken interest in examining 
the Type D personality in cancer populations. 
This prevalence is much higher than those of 
previous works (Mols et al., 2012a, 2012b) but 
could be related to the cancer stage where these 
studies took place. Indeed, the previous 

research has been conducted with remitted can-
cer patients while we focused on cancer 
patients undergoing treatment. This also sug-
gests that DS14 should be sensible to acute 
stress reaction. Despite the absence of preva-
lence difference between ACS patients and 
breast cancer patients, the high frequency of 
Type D in the breast cancer group is also ques-
tionable. This seems to indicate that Type D 
personality could not be considered as a spe-
cific personality profile of cardiovascular 
patients, but rather than a general one related to 
health adversity. Furthermore, while type D 
was not associated with cardiac morbidity, it 
was associated with fourfold increased risk of 
breast cancer morbidity. The non-association 
with cardiac morbidity is not contradictory 
with the literature as Type D is generally con-
sidered as a prognosis marker for cardiac 
severe events, treatment non-compliance, or 
relapse rather than a personality profile predis-
posing to first cardiac injuries (Denollet, 2000). 
Furthermore, there were no substantial differ-
ences between ACS and ACS control group 
regarding the prevalence of Type D, explaining 
the non-association observed between Type D 
and cardiac morbidity. Thus, the effect of Type 
D on cancer prognosis needs to be further 
investigated.

Finally, an important question was the incre-
mental value of Type D over alexithymia. Our 
results evidenced an incremental value of the 
construct over alexithymia, when controlling 
for age, NA, depression, and anxiety on cancer 
morbidity. Indeed, Type D personality showed 
stronger relationships with breast cancer mor-
bidity than alexithymia (OR of 4 for type D vs 
1.04 for alexithymia). This is a supplementary 
argument for the discriminant validity of the 
Type D measure.

However, our results need to be interpreted 
with some caution because the main limitation 
of our study is that we did not have any measure 
of Type D personality on each clinical popula-
tion before they developed an ACD or a breast 
cancer. Therefore, it is possible that Type D 
assessment could be influenced by general dis-
tress due to the medical condition.
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In conclusion, the results of this study show 
that the French version of the DS14 is psycho-
metrically valid and reliable. Our study also 
suggests the interest to use Type D personality 
assessment in breast cancer populations, high-
lighting the possibility that Type D personality 
is not a useful construct only restrained to car-
diac disease.

Declaration of conflicting interests
The author(s) declared no potential conflicts of inter-
est with respect to the research, authorship, and/or 
publication of this article.

Funding
The author(s) received no financial support for the 
research, authorship, and/or publication of this article.

References
Alçelik A, Yıldırım O, Canan F, et al. (2012) A pre-

liminary psychometric evaluation of the Type D 
personality construct in Turkish hemodialysis 
patients. Journal of Mood Disorders 2(1): 1–5.

Aquarius AE, Smolderen KG, Hamming JF, et al. 
(2009) Type D personality and mortality 
in peripheral arterial disease: A pilot study. 
Archives of Surgery 144(8): 728–733.

Asendorpf JB (1993) Social inhibition: A general-
developmental perspective. In: Traue HC and 
Pennebaker JW (eds) Emotion, Inhibition and 
Health. Göttingen: Hogrefe & Huber, pp. 80–99.

Bagby RM, Parker JDA and Taylor GJ (1999) The 
twenty-item Toronto Alexithymia Scale-I: Item 
selection and cross-validation of the factor 
structure. Journal of Psychosomatic Research 
38(1): 23–32.

Bentler PM and Chou CP (1987) Practical issues in 
structural modeling. Sociological Methods & 
Research 16: 78–117.

Bollen KA (1989) Structural Equations with Latent 
Variables. New York: John Wiley & Sons.

Browne MW and Cudeck R (1993) Alternative ways 
of assessing model fit. In: Bollen KA and Long 
JS (eds) Testing Structural Equation Models. 
Newbury Park, CA: SAGE, pp. 136–162.

Bunevicius A, Staniute M, Brozaitiene J, et al. (2013) 
Type D (distressed) personality and its assess-
ment with the DS14 in Lithuanian patients 
with coronary artery disease. Journal of Health 
Psychology 18(9): 1242–1251.

Denollet J (2000) Type D personality: A potential 
risk factor refined. Journal of Psychosomatic 
Research 49(4): 255–266.

Denollet J (2005) DS14: Standard assessment of 
negative affectivity, social inhibition, and Type 
D personality. Psychosomatic Medicine 67: 
89–97.

Denollet J, Schiffer AA and Spek V (2010) A general 
propensity to psychological distress affects car-
diovascular outcomes: Evidence from research 
on the Type D (distressed) personality profile. 
Circulation: Cardiovascular Quality Outcomes 
3: 546–557.

Emons WHM, Meijer RR and Denollet J (2007) 
Negative affectivity and social inhibition in 
cardiovascular disease: Evaluating type-D per-
sonality and its assessment using item response 
theory. Journal of Psychosomatic Research 63: 
27–39.

Ferguson E, Williams L, O’Connor RC, et al. (2009) 
A taxometric analysis of Type-D personality. 
Psychosomatic Medicine 71: 981–986.

Gest SD (1997) Behavioral inhibition: Stability and 
associations with adaptation from childhood 
to early adulthood. Journal of Personality and 
Social Psychology 72: 467–475.

Ginting H, van de Ven M, Becker ES, et al. (2014) 
Type D personality is associated with health 
behaviors and perceived social support in indi-
viduals with coronary heart disease. Journal 
of Health Psychology. Epub ahead of print 16 
June. DOI: 10.1177/1359105314536750.

Grande G, Romppel M and Barth J (2012) Association 
between Type D personality and prognosis in 
patients with cardiovascular diseases: A sys-
tematic review and meta-analysis. The Society 
of Behavioral Medicine 43: 299–310.

Hausteiner C, Klupsch D, Emeny R, et al. (2010) 
Clustering of negative affectivity and social 
inhibition in the community: Prevalence of type 
D personality as a cardiovascular risk marker. 
Psychosomatic Medicine 72(2): 163–171.

Horn JL (1965) A rationale and test for the number 
of factors in factor analysis. Psychometrika 32: 
179–185.

Howard S and Hughes BM (2012) Construct, con-
current and discriminant validity of Type D per-
sonality in the general population: Associations 
with anxiety, depression, stress and cardiac out-
put. Psychology & Health 27(2): 242–258.

Hu LT and Bentler PM (1999) Cutoff criteria for 
fit indexes in covariance structure analysis: 

 at ULB - Bibliotheque on February 2, 2016hpq.sagepub.comDownloaded from 

http://hpq.sagepub.com/


Batselé et al. 9

Conventional criteria versus new alternatives. 
Structural Equation Modeling 6(1): 1–55.

Kupper N, Pedersen SS, Höfer S, et al. (2013) 
Cross-cultural analysis of Type D (distressed) 
personality in 6222 patients with ischemic 
heart disease: A study from the International 
HeartQoL Project. International Journal of 
Cardiology 166: 327–333.

Mols F, Oerlemans S, Denollet J, et al. (2012a) 
Type D personality is associated with increased 
comorbidity burden and health care utilization 
among 3080 cancer survivors. General Hospital 
Psychiatry 34: 352–359.

Mols F, Thong MSY, van de Poll-Franse LV, et al. 
(2012b) Type D (distressed) personality is 
associated with poor quality of life and mental 
health among 3080 cancer survivors. Journal of 
Affective Disorders 136: 26–34.

Ogińska-Bulik N and Juczyński Z (2009) Type D 
personality in Poland: Validity and applica-
tion of the Polish DS14. Polish Psychological 
Bulletin 40(3): 130–136.

Pedersen S and Denollet J (2004) Validity of the 
Type D personality construct in Danish post-
MI patients and healthy controls. Journal of 
Psychosomatic Research 57: 265–272.

Pedersen S and Denollet J (2006) Is Type D person-
ality here to stay? Emerging evidence across 
cardiovascular disease patients group. Current 
Cardiology Reviews 2: 205–213.

Rakotomalala R (2005) TANAGRA: Un logiciel 
gratuit pour l’enseignement et la recherche. 
Actes de EGC 2005. RNTI-E-3 2: 697–702.

Steiger JH (2007) Understanding the limitations of 
global fit assessment in structural equation mod-
eling. Personality and Individual Differences 
42(5): 893–898.

Tabachnick BG and Fidell LS (2013) Using 
Multivariate Statistics (6th edn). Boston, MA: 
Allyn & Bacon.

Velicer WF, Eaton CA and Fava JL (2000) Construct 
explication through factor or component  

analysis: A review and evaluation of alterna-
tive procedures for determining the number 
of factors or components. In: Goffin RD and 
Helmes E (eds) Problems and Solutions in 
Human Assessment. Norwell, MA: Kluwer 
Academic, pp. 41–71.

Watson D and Clark LA (1984) Negative affec-
tivity: The disposition to experience aversive 
emotional states. Psychological Bulletin 6: 
465–490.

Watson D, Clark LA and Harkness AR (1994) 
Structures of personality and their relevance 
to psychopathology. Journal of Abnormal 
Psychology 103: 18–31.

Watson D, Clark LA and Tellegen A (1988) 
Development and validation of brief measures 
of Positive and Negative Affect: The PANAS 
scales. Journal of Personality and Social 
Psychology 54(6): 1063–1070.

Weng CY, Denollet J, Lin CL, et al. (2013) The 
validity of the Type D construct and its assess-
ment in Taiwan. BCM Psychiatry 13(46): 1–9.

Williams L, Abbott C and Kerr R (2015) Health 
behaviour mediates the relationship between 
Type D personality and subjective health in 
the general population. Journal of Health 
Psychology. Epub ahead of print 24 February. 
DOI: 10.1177/1359105315571977.

Williams L, Curren C and Bruce G (2011) Are alex-
ithymia and Type D personality distinct or 
overlapping constructs? A confirmatory factor 
analysis of the Toronto alexithymia and Type D 
scales. Personality and Individual Differences 
51: 683–686.

Williams L, O’Connor RC, Howard S, et al. (2008) 
Type-D personality mechanisms of effect: The 
role of health-related behavior and social sup-
port. Journal of Psychosomatic Research 64(1): 
63–69.

Zigmond AS and Snaith RP (1983) The Hospital 
Anxiety and Depression Scale. Acta Psychiatrica 
Scandinavica 67: 361–370.

 at ULB - Bibliotheque on February 2, 2016hpq.sagepub.comDownloaded from 

http://hpq.sagepub.com/

